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APPENDIX  I. 


IICPKOVEMENT  OF  THE  HARBORS  OF  NORFOLK,  VA.,  AND  BEAUFORT, 
X.  C;  OF  CURRITUCK  SOUND,  COANJOK  BAY,  AND  NORTH  RIVER  AND 
BAR,  AND  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND  IN  NORTH  CAROLINA 
AND  SOUTH  CAROLINA. 


REPORT  OF  CA  P  T.  I  /-V  J  A  MES  MERC  UR,  CORPS  OF  EXGIXEERS,  OFFICER  IX 
CHARGE,  FOR  THE  FISCAL  YEAR  EXDIXG  JUXE  30,  18^2,  WITH  OTHER 
DOCUMENTS  KBLATlSXr  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Harlmr  at  Norfolk,    Va.,  and  its  ap- 

proacbes. 

2.  Archer's  Hope  River,  Virginia. 

3.  Pagan  Creek,  Virginia. 

4.  Blackwater  River,  Virginia. 
o.  Nottaway  River,  Virginia. 

6.  North  L.andin|^    River,   Virginia  and 

North  Carolina. 

7.  Currituck  Sound,  Coanjok  Bay,  North 

River  and  Bar,  North  Carolina. 
?.  Scuppemong  River,  North  Carolina. 
Pamlico  and  Tar  rivers,  North  Caro- 


9. 
10. 


Una. 
Nenae  River,  North  Carolina. 


I 


11.  Trent  River,  North  Carolina. 

12.  Contentnea  Creek,  North  Carolina. 

13.  Beaufort  Harbor,  North  Carolina. 

14.  Cape  Fear  River  between  Wilmington 

and  Fayetteville,  N.  C. 

15.  Tillington  River,  North  Carolina. 

16.  Town  Creek,  North  Carolina. 

17.  Yadkin  River,  North  Carolina. 

18.  Great  Pee  Dee  River,  South  Carolina. 

19.  Waccamaw  River,  North  Carolina  and 

South  Carolina. 

20.  Santee  River,  Sonth  Carolina. 

21.  Wateree  River,  Sonth  Carolina. 


EXAMINATIONS  AND  SURVEYS. 


22.  Whiteoak  River,  North  Carolina. 

23.  Meherrin  River,  North  Carolina. 

24.  New  River,  North  Carolina. 


25.  Water  line  between  the  Cape  Fear  and 

Waccamaw  rivers,  Nortn  Carolina. 

26.  Bar  at  month  of  Winyah  Bay. 

27.  Oregon  Inlet,  North  Carolina. 


United  States  Engineer  Office, 

Norfolk,  Va.y  August  7,  1882. 

I  have  the  honor  to  transmit  herewith  annual  reports  upon 
the  works  of  river  and  harbor  improvement  under  my  charge  for  the 
a>eal  year  ending  June  30, 1882. 

"Very  respectfully,  your  obedient  servant. 

James  Mercur, 

Captain  of  Engineers, 
The  Chief  of  Engineers,  U.  8.  A. 
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I  I. 

IMPROVEMENT    OF    HARBOR    AT    NORFOLK,    VIRGINIA,    AND    ITS    AP- 
PROACHES. 

The  object  of  this  improvement  has  been  fully  set  forth  in  previous 
annual  reports,  and  is,  in  brief,  to  secure  a  channel  not  less  than  25  feet 
deep  and  500  feet  wide,  at  ordinary  low-water  from  the  deep  water  of 
Hampton  Koads  to  the  harbor  and  the  United  States  navy-yard  at  Gros- 
port,  immediately  above,  on  the  south  branch  of  the  Elizabeth  River,  to 
improve  the  harbor  proper  by  dredging  at  the  mouth  of  the  eastern 
branch,  and  for  some  distance  above,  and  to  dredge  off  the  slopes  of  the 
flats  at  Portsmouth  and  Beri^ley  in  order  to  restore  the  cross-sectional 
area  and  anchorage  grounds,  which  have  been  lost  during  recent  years. 

Fir  details  of  the  operations  of  previous  years,  I  respectfully  refer  to 
the  Annual  Reports  of  the  Chief  of  Engineers  for  1878,  1879,  1880,  and 
1881. 

The  act  of  Congress  of  June  14,  1880,  appropriated  $50,000  for  this 
work.  A  project  for  the  expenditure  of  this  sum,  having  in  view  the 
continuance  of  the  general  plan  of  improvement,  was  approved  by  the 
Chief  of  Engineers. 

Proposals  were  invited  for  dredging  350,000  cubic  yards  of  material, 
more  or  less. 

The  contract  was  awarded  to  Messrs.  Pardessus  &  Anthony,  the  low- 
est bidders,  at  9J  cents. 

Operations  were  commenced  October  8,  1880,  and  continued,  with  in- 
terruptions from  the  breaking  of  machinery  and  bad  weather,  until  Jan- 
uarj',  1881,  when,  finding  themselves  unable  to  complete  the  contract 
within  the  required  time,  June  30,  1881,  the  contractors  obtained  as- 
sistance from  the  National  Dredging  Company,  to  the  general  manager 
of  which,  Mr.  F.  B.  Colton,  they  gave  power  of  attorney  to  collect  any 
money  which  might  become  due  in  the  further  executio;i  of  the  contract. 

This  measure  was  fully  approved  and  the  power  of  attorney  filed  with 
the  accounting  officer  of  the  Treasury. 

These  proceedings  occasioned  delay,  and  it  was  not  until  February  14 
that  work  was  resumed,  after  which  it  continued  under  Mr.  Coition's 
management. 

The  financial  embarrassments  and  other  delays  had  put  the  work 
back  to  such  an  extent  that  it  became  evident  that  it  could  not  be  com- 
pleted within  the  time  specified. 

An  extension  of  four  months  was  asked  for  and  graute<l,  under  au- 
thority of  the  Chief  of  Engineers,  of  June  21,  1881. 

Under  this  extension  operations  were  continued  on  the  bar  at  Sew- 
alPs  Point  until  September  12,  when  the  quantity  required  under  the 
8i>ecifications  having  been  removed,  the  contractor  stopped  work. 

There  were  removed  under  this  contract — 

Cubic  yards. 

Previous  to  Jane  30 — 

From  Western  Branch  Bar 14, 932 

From  SewaU's  Point  Bar 221,88a 

236,815 
And  after  Jane  30 — 
From  Sewall'B  Point  Bar 119,147 

Making  in  all 355,962 
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The  river  and  harbor  act  approved  March  3, 1881,  appropriated  $75,000 
for  this  work. 

A  project  for  its  expenditure  submitted  to  the  Chief  of  Engineers  was 
dult  approve*]. 

In  accordance  therewith  proposals  were  invited  for  dredging  600,000 
cubic  yards  of  material,  more  or  less.  The  proposals  were  opened  July  29. 
The  lowest  bidder  was  Mr.  Thomas  P.  Morgan,  jr..  at  14  cents,  with 
whom  a  contract  was  entered  into  for  the  work,  to  be  completed  June 
30, 1882. 

Mr.  Morgan  commenced  operations  October  15, 1881,  with  a  small 
clamshell  dredge  in  the  south  branch  of  the  Elizabeth  River;  the  plant 
was  very  inadequate  to  the  work,  but  the  contractor  promised  increased 
machinery  and  scows;  during  November,  however,  this  machine  only 
worked  four  days,  and  it  was  not  until  December  9  that  an  additional 
clam-shell  of  larger  capacity,  the  Morgan,  and  also  a  dipper  dredge  were 
added  to  the  plant.  The  Morgan  was  employed  in  the  eastern  branch 
of  the  Elizabeth  River  above  the  county  bridge,  while  the  dipper 
dredge  was  employed  in  the  south  branch. 

During  December,  1881,  and  January,  1882,  work  was  continued,  with 
only  slight  interruption,  with  these  three  dredges.  On  February  2,  a 
powerful  clam-shell  dredge,  which  the  contractor  had  hired  from  the  Mor- 
ris &  Cummings  Company,  was  put  at  work  in  the  eastern  branch,  and 
continued  there  to  include  the25tli  of  the  month,  when  it  was  discharged. 
Another  dredge  of  smaller  capacity,  hired  from  G.  C.  Fobes  &  Co.,  was 
put  at  work  on  this  day.  During  this  month  the  small  clam-shell  worked 
from  1st  to  20th,  when  she  was  withdrawn,  the  Morgan  from  24th  to  28th, 
and  the  dipper  throughout  the  month.  In  March  the  dipper  worked 
only  four  days;  the  Morgan,  and  Fobes  dredge  were  employed  the  entire 
moDth.  Ill  April  the  Morgan  and  Fobes  dredge  worked  in  eastern  branch, 
from  1st  to  7th  and  1st  to  8th,  respectively,  when  it  was  supposed  that 
work  was  finished,  and  arrangements  made  for  transferring  both  dredges 
to  the  Sewall's  Point  Bar.  The  Fobes  dredge  was  put  at  work  on  the 
baron  the  10th  and  the  Morgan  on  the  13th,  and  both  continued  at 
work  until  the  end  of  the  month.  The  dipper  worked  from  the  13th  to 
29th  in  the  south  branch. 

An  examination  of  the  work  done  in  the  eastern  branch  above  the 
county  bridge  showed  that  some  redredging  was  necessary  to  give  the 
required  depth  over  the  entire  bottom  surface,  and  the  contractor  was 
notified  to  that  effect.  Up  to  the  close  of  the  fiscal  year  no  action  had 
been  taken. 

The  Fobes  dredge  worked  from  May  1  to  4  inclusive,  when  she  was 
withdrawn  by  her  owners;  during  the  same  month  the  Morgan  worked 
from  Ist  to  23d,  when  she  was  withdrawn  for  repairs. 

The  dipper  dredge  also  worked  on  the  Portsmouth  Flats  from  1st  to 
26th,  when  she  was  withdrawn  from  the  work,  and  the  small  clam-shell 
from  8th  to  31st  on  SewalPs  Point  Bar,  This  dredge  worked  throughout 
Jane  in  the  same  locality,  and  on  the  28th  the  Morgan,  having  finished 
repairs,  recommenced  work  there. 

Under  Mr.  Morgan's  contract  there  have  been  removed  from  the  sev- 
eral localities  as  follows: 

Cnbio  yards. 

From  eastern  branch  of  Elizabeth  River 139,029 

Prom  south  branch  of  Elizabeth  River 20,788 

From  Se wall's  Point  Bar 58,(>49 

218, 466 

which  has  been  deposited  on  the  flats  below  Crauey  Island. 
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The  work  in  the  south  brauch  has  been  the  dredging  of  lumpi 
the  United  States  navy -yard  and  the  partial  completion  of  the  w( 
Portsmouth  Flats.    It  is  hoped  to  complete  this  under  the  presen 
tract  if  it  be  continued  in  force.    In  the  eastern  branch  the  wop! 
the  dredging  of  an  area  of  1,350  by  375  feet  lying  above  the  old  o 
bridge,  which  has  been  bought  and  removed  by  the  Norfolk  and ' 
ern  Eailroad  Company,  thus  bringing  into  use  a  large  area  formerl 
less  for  large  vessels.    In  addition  to  this,  a  little  dredging  at  some  | 
was  done  lower  down  the  harbor.    At  SewalPs  Point  the  secom 
which  is  about  14,000  feet  long,  hiis  been  completed  and  a  third  and  Hi 
one  commenced.    This  channel  now  has  a  width  of  70  feet  for  itsr*^^ 
length;  the  other  cuts  commenced  are  about  20  feet  wide  each, 
contract  with  Mr.  Morgan  provided  for  the  removal  of  soft  material 
In  the  prosecution  of  the  work  in  the  south  branch  of  the  Eli^/;^ 
Eiver  some  hard  material  was  encountered.    The  contractor  wai    ' 
delayed  by  logs  underlying  the  bottom  and  by  having  to  shift  bis  4 
frequently  to  accommodate  vessels  approaching  adjacent  wharves*^^^ U 
applieil  for  and  was  granted  additional  compensation  under  a  moc 
tion  of  the  contract  dated  February  28, 1882,  approved  by  the  Seer 
of  War,  under  which  he  received  20  cents  per  yard  additional  for  .^. 
cubic  yards,  13  cents  per  yard  additional  for  10,922  cubic  yards,  ai" 
per  hour  for  21J  hours'  extra  time  required  for  removing  logs. 

In  the  eastern  branch  of  the  Elizabeth  Eiver  hard  material  wi 
countered  underlying  the  soft  to  the  extent  of  6,531  cubic  yard 
which  Mr.  Morgan  has  been  paid  11.4  cents  in  addition  to  the  coo 
price,  under  a  modification  of  contract,  dated  May  3, 1882,  appro v<^y. 
the  Secretary  of  War. 

It  will  be  observed  that  only  a  little  over  one-third  of  the  aujotr 
be  removed  under  the  contract  has  been  taken  out.    As  it  was  ufc^^ 
impossible  for  the  contractor  to  complete  the  work  within  the  spe^j^p. 
time,  he  asked  for  an  extension  of  six  months.    This  application  wi     '  ^ 
ferred  to  the  Chief  of  Engineers,  who  granted  an  extension  forone  m» 
pending  which  the  subject  should  receive  more  full  consideration. 

Since  the  original  estimate  was  made  far  this  Improvement  tt 
crease  in  commerce  has  necessitated  a  large  addition  to  the  wharv 
the  harbor.  To  utilize  this  property  has  already  required,  in  the  Eaf 
Branch,  a  large  amount  of  dredging,  and  still  more  is  needed.  The  d 
of  dredging  has  in  some  instances  also  been  increased.  Tkis  wi 
quire  appropriations  beyond  those  originally  asked  for  the  tho:7oagl 
provement  of  the  harbor  and  its  approaches. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Ge* 
Elliott,  Assistant  Engineer,  to  whom  my  thanks  are  due  for  th^  effii 
manner  in  which  he  has  conducted  it,  as  well  as  the  other  works  iv 
he  has  superintended. 

The  statistics  of  the  port  of  Norfolk  and  Portsmouth,,  furnished  b; 
collector  of  customs,  as  also  the  cotton  stat'stics  by  the  Norfolk  C< 
Exchange,  are  hereto  appended. 

The  appropriations  for  this  work  have  been : 

AngustU,  lt<76 |S 

June  18,1878 5 

March:^  l.-<79 ? 

Junel4, 1H80 5 

March3,  H81 7 

August  •-«,  1882 7 


• 


36 


iv. 


^) 


veTi 


US.^. 


3(r/ssz 


z«v^,  U.S.A. 


\h 


1 
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Moneff  statement. 

July  I,  li«l,  amount  available |100,281  41 

Amoant  received  from  sale  of  coal  to  Capt.  James  Mercur. . .  22  50 

$100,303  91 

Jtily  1,  1882,  amount  expended  dnrin;;  fiscal  year,  exclasivo 

of  outstanding  liabilities  Jnly  1,  1881 45. 835  99 

July  1,  J882,  outstanding  liabilities 5, 451  94 

51,287  93 

July  1,  1882,  amount  available 49,015  98 

Amount  appropriated  by  act  passed  August  2,  1882 75, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 124, 015  98 

Amount  (estimated )  require<l  for  completion  of  existing  project 18, 000  00 

A  mouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .       18, 000  00 


Ah^tmct  of  proposaU  received  for  dredging  at  Norfolk  Harbor  ^  Virginia,  mnd  opened  imme- 

diaiely  after  12  m.,  July  29,  1881. 


S 


Name  and  address. 


1  F.  B.  Colton,  General  Manager  National 
I    Dnedfrinz  Company,  Waahhigton.  D.C. 

2  'George  C.  Fob«0  &  Co.,  Baltimoro,  Md 

•I   Tboa.  P.  Morgan,  J r.^umberland,Md.... 
4   Morria  &■  Cuminga  Dredging  Company, 

I  New  York. 


Time. 


Commence. 


Oct.  1,  1881 

Nov.  20, 1881 
At  once 


Complete. 


Jone30,1883 

Jnlyl,  1882 
June  30, 1882 


Dailv  amount 

of  worlc 

expected. 


Oubie  yards. 


2,500 


Prico  prr 
cubic  y<ud. 


$0  16 

*0  17 
0  U 
0  18 


*In  acconlanoe  with  specifications. 

^r.VTBMEKT  OF  PRINCIPAL  ARTICLES  SHIPPED    PROM  THIS    PORT  TO  FOREIGN  PORTS 

DURING  THE  FISCAL  YEAR  ENDING  JUNK  30,  1882. 


Cotton bales. , 

Staves 1 number. . 

Coal tons.. 

Manganese do. . 

Bark do.. 

Sbioglee M.. 

Wheat bushels.. 

Lumber t value . 

Bacon pounds. 

Rosin barrels. 

Flour do 


331,971 

4, 376, 607 

2.168 

1,663 

320 

100,000 

8,980 

$16, 510 

1,150 

200 

15,800 


Number  vessels  entered  from  foreign  ports 29 

Number  vessels  cleared  for  foreign  ports 171 

200 


Tonna^^e. 

54,241 

135,241 

189,482 


Amount  of  collections $47, 376 

Value  of  exports 17,732,038 

Q.  B.  BOWDBN, 

Collector, 
Norfolk,  Va.,  July  15, 18^2. 

6d£ 
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lktteb  from  seciletary  of  norfolk  and  portsmouth  cotton  exchangk. 

Norfolk  and  Portsmouth  Cotton  Exchange, 

Norfolk,  Va,y  Julg  i»,  1882. 

Dear  sir:  Inclosed  please  find  statement  of  receipts  and  sbipments  of  cotton  for 
twelve  months  ending  30th  June,  18B3,  as  requested. 

Receipts  of  cotton  at  Norfolk,  twelve  months  ending  30th  June,  1882 625, 786 

Exported  to  Great  Britain  same  time 315,  t>85 

Exported  to  France 2,580 

Exported  to  Continent 17, 35H 

Direct  exports '. 335,623 

Shipped  to  coastwise  ports.  New  York,  Boston,  Providence,  Baltimore,  and 
Philadelphia 295,498 

Total  shipments 631,121 

The  excess  of  shipments  over  receipts  is  accounted  for  by  excess  of  stock  on  hand 
last  year  as  companid  with  this  (viz  :  5,335  bales). 
Yours,  very  truly, 

Norman  Bell, 
Superintendent  and  Secretarif. 
Mr.  George  H.  Elliott, 

Assistant  Engineer. 


PORT  of  norkolx.— Statistics  of  cotton. 

(FomiBhed  bj  the  Norfolk  and  PortsmouUi  Exchange.] 
Comparative  statement  receipts  for  five  years. 


Seaaon. 


Through. 


188l-'82 240,671 

irao-'8i ■ 


]87»-'80 
187S-70 
1W7-78 


334.840 
814. 743 
222.260 
190,077 


LocaL 


882,212 
884.667 
283.  S43 
221.025 
220,130 


Tot*L 


622.883 
719,  516 
597.  CM 
448.285 
429.367 


Comparative  statement  of  foreign  exports  and  ooMttcise  shipments  for  five  ffears. 


Seaaon. 


lR81-*82 

1880.'81 s. 

1879-'nO 

1878-'79 

18n-'78 


Foreign. 


SSI,  817 
fti8,818 
257.065 
203,536 
159.857 


Coaat- 
wiae. 


TotAl. 


289.082 
391.848 
337,226 
289,158 
271,055 


620.849 
720.  Ml 
694,891 
442.694 
480,412 


The  value  of  our  direct  foreiffu  exports  this  season  amounts  to  $17,573,460,  which  i« 
an  excess  of  $2H6,413  over  the  hitherto  unprecedented  business  of  our  previous  season 
(1880-'bl),  and  an  excess  of  |ti,394,445  over  season  of  187(^79,  three  years  ago. 


la. 

IMPROVEMENT  OF  ARCHER'S  HOPE  RIVER,  VIRGINIA. 

The  act  of  Congress  approved  March  3, 1881,  appropriated  $5,000  for 
the  improvement  of  this  river 
A  project  for  expending  this  sum  was  sabmitted  to  the  Chief  of  Eu- 
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gineers  April  2, 1881,  and  by  him  approved.  The  improvement  pro- 
poeed  contemplates  the  dredging  of  a  channel  50  feet  wide  and  6  feet 
deep,  where  these  dimensions  are  not  found  between  the  mouth  of  the 
liver  where  it  empties  into  the  James  Biver^  and  the  city  of  Williams- 
burg, for  5  miles  above. 

Bids  for  the  performance  of  this  work  under  the  modified  project 
were  opened  January  21  j  immediately  after  noon.  The  only  bidders 
were  tbe  New  York  Stream  Dredging  Company,  at  37^  cents  per  cubic 
yard,  work  to  commence  JPebruary  10.  The  contract  was  awarded  to 
this  company  by  authority  of  the  Chief  of  Engineers. 

Work  under  this  contract  was  commenced  February  11,  with  one  dip- 
per dredge;  and  on  the  17th,  an  additional  dredge  was  put  on.  These 
dredges  continued  work  till  the  11th  of  March,  when,  the  appropriation 
being  exhausted,  they  were  withdrawn. 

Three  small  cuts  20  feet  wide  and  1,400  feet  long  were  completed  and 
a  fourth  cut  two- thirds  of  this  length  was  made.  Twelve  thousand  two 
hundred  and  eighty -three  cubic  yards  of  material  was  excavated  and 
deposited  on  the  other  side  of  the  James  River. 

A  final  examination  was  made  of  the  work  on  the  24th  of  March,  and 
it  was  found  to  be  done  in  accordance  with  the  specification. 

No  material  benefit  to  navigation  has  resulted  from  the  work  already 
done,  as  the  appropriation  was  not  sufficient  to  open  the  mouth  of  the 
river.  The  original  estimate  for  this  river  was  $13,571.58,  but  owing  to 
the  increased  price  of  dredging  this  amount  will  not  be  sufficient  to 
make  the  complete  improvement ;  for  this  purpose  there  will  be  required 
from  $15,000  to  $20,000,  depending  upon  the  amount  of  diking  required. 

The  work  has  been  under  the  immediate  su][)ervision  of  Mr.  George 
H.  Elliott,  assistant  engineer. 

This  work  is  in  the  collection  district  of  Yorktown,  Va. 

Money  8tatemef^t 

July  1, 1881,  amount  available $5,000  00 

Joly  1,  18&2,  amoant  expended  during  lineal  year,  exclusive  of  outotauding 
liabUiUea  July  1,  1881 4,892  03 

July  1, 1882,  amount  available 107  97 

Amount  apfiropriated  by  act  paused  August  2,  1882 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 5, 107  97 

Amount  (estimated)  required  for  completion  of  existing  project 9, 400  70 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.    9, 400  70 


Jh$iraei  of  propo$al»  reoeited  for  dredging  at  Archer'B  Hope  Ehtr^  Virginiay  and  opened 

Januarg  27,  1882,  immediately  afttr  12  m. 


i 

B 

o 


Kftm«. 


O.  H.  Fenis,  gen- 
eral manager. 


Addresa. 


l^orfolk,  Va. 


Time. 


Commence— 


Febmary  10, 1882 


Complete- 


June  80. 1883 


Price 

per  cnbio 

yatd. 


Remarks. 


Um  one  dipper 
dredge. 
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I  3. 

IMPROVEMENT  OF  PAGAN  CREEK,  VIRGINIA. 

The  act  of  Congress  approved  June  14, 1880,  appropriated  $5,000  f#r 
th]8  work. 

A  project  for  the  expenditure  of  this  sum,  contemplating  the  dredgiti{^ 
of  a  channel  not  less  than  60  feet  wide  and  8  feet  deep  at  mean  low*- 
water  through  three  bars  nearest  Smithfield,  was  submitted  August  26, 
1880. 

This  project  was  approved,  and  proposals  for  dredging  18,000  cubic 
yards  of  material,  more  or  less,  were  invited.  The  bids  were  opened. 
October  22,  and  Mr.  H.  E.  Culpepper,  being  the  lowest  bidder,  the  con- 
tract was  awarded  him  at  16^  cents,  to  be  completed  June  30, 1881. 
Unavoidable  delays  made  it  impossible  for  the  contractor  to  finish  hlA 
work  in  the  specified  time.  He  therefore  applied  for  and  was  granted 
an  extension  of  sixty  days  under  authority  of  the  Chief  of  Engineers, 
dated  June  21, 1881. 

Under  the  extension  granted  there  has  been  removed  since  July  1  to 
12th  August,  inclusive: 

Cubic  yarda. 

Prom  Wright's  Bar 3,«6:i 

From  Bridge  Bar 8,304 

Total 11.967 

On  the  12th  of  August  the  necessary  amount  having  been  excavated 
(18,629  cubic  yards),  the  dredge  was  withdrawn. 

The  act  of  Congress  approved  March  3, 1881,  appropnated  $5,000  for 
the  continuance  of  this  work. 

A  project  for  expending  this  sum  was  submitted  April  7  to  the  Chief 
of  Engineers,  and  by  him  approved. 

Proposals  were  invited  for  removing  18,000  yards,  more  or  less,  and 
the  proposals  opened  July  29.  Messrs.  Jas.  Caler  &  Co.  being  the 
lowest  bidders,  the  contract  was  awarded  them  at  23  cents  per  cubic 
yard,  work  to  commence  November  1, 1881,  and  to  be  finished  before 
June  30, 1882.  Work  under  contract  with  Messrs.  Jas.  Caler  &  Oo. 
commenced  December  7  on  the  bar  at  the  mouth  of  the  creek  and  con* 
tinned  to  the  9th  of  February,  1882. 

There  was  removed  under  the  contract  22,664  cubic  yards  of  material, 
which  was  deposited  on  the  west  side  of  James  Eiver,  out<sid/o  the 
creek. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Geo.  H. 
Elliott,  assistant  Engineer. 

Pagan  Creek  is  io  the  collectiou  district  of  Xorfolk,  Va. 

The  appropriations  for  this  work  have  been : 

Jane  14, 1880 $6,000 

March3,lHtii 5.00O 

Money  statement. 

July  1,  1881,  amount  available f8, 707  16 

July  1, 1882,  amount  expended  during  tiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  ItWl 8,529  6^1 

July  1,  1882,  amount  available 177  53 

Amount  (estimated)  required  for  completion  of  existing  project 18, 000  00 

Amount  thai  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .  18, 000  00 
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Ahttraei  of  proposals  receir^  for  dredging  at  Pagan  Creek,  Virtfinia,  opened  immediately 

after  12  m.,  July  29,  1881. 


i  •  .  I  i 

Time.  -..r      i.  ^1   ^V 

fej  Xumber    and      ^  ^ 

%  Xarae  and  addrejM.      * , kuida  of 

I  machines,      j   |^^ 

Commence—     Compl*ste—  i  *c!o 


3 


P*K  ,      R<«roiirka. 


Tkot.P.)ifarfaa,Jr.,  Camber-  ;  In      accord-   |  One      dipper  $0  25 

land^Md.  ^Ifi^'c'a*?!  ^^**'  !  '  J"  WO  ydi.  dally. 

turns.  I  I 

Jm.  Caler  &  Co..  Richmond,     Nov.    1,1681    June 30.  1882  !  One  dredge  ...       23 

Va.  *  I  "         I 

I  '  t 


I  4.  • 

IMPROVEMENT  OF  BLACKWATER  RIVER,  VIRGINIA. 

The  act  of  CongresR  of  March  3,  1881,  appropriated  $1,500  for  con- 
tinain^  the  work  on  this  river,  which  coDsists  solely  in  the  cutting  oflf 
of  obstrocting  points,  all  work  of  other  character  having  been  done. 

A  project  for  the  ex|)enditQre  of  the  appropriation  of  $1,500  was  sub- 
mitted April  7,  1881,  to  the  Chief  of  Engineers  and  by  him  approved. 
Owing  to  tbedifficulty,  almost  impossibility,  of  procuring  the  necessary 
machinery  for  this  work,  except  at  such  a  cost  as  would  make  it  inad- 
visable to  attempt  operations  with  such  a  small  appropriation,  no  work 
has  been  done  during  the  year.  Arrangements  had,  however,  been 
made  for  the  outfit  needed  just  before  the  close  of  the  fiscal  year. 

Statistics  of  the  commerce  of  the  river  will  be  forwarded  when  re- 
ceived. 

The  Blackwater  River  is  Id  the  collection  district  of  Norfolk,  Va. 

The  appropriations  for  this  work  have  been — 

Jmieie,  1878 $5,000 

lfMeh3,  1879 2.500 

Jaoel4,  1880 3,500 

MsrehS,  1881 1,500 

Aogast2,  1882 1,500 

Money  statement, 

July  1,1881,  amouut  available $1,490  36 

Jolyl,  1H82,  amount  available 1,490  36 

Amonnt  appropriated  by  act  passed  August  2,  1882 1 ,  500  00 

Amoant  available  for  fiscal  year  ending  June  30, 1883 2, 990  36 

Amount  (estimated)  required  f  )r  completion  of  existing  project 850  00 

Amount  that  can  be  profitably  expended  in  fl!>cal  year  ending  June  30,  1884.     1,000  00 


I  5. 
IMPROVEMENT  OF  NOTTOWAY  RIVER,  VIRGINIA. 

The  act  of  Congress  approved  June  14, 1880,  appropriated  $5,000  for 
this  work,  and  act  approved  March  3, 1881,  appropriated  $2,000. 
Owing  to  insufficient  information  the  appropriation  of  June  14,  was 
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Dot  expended  dariug  the  fiscal  year  1880-1881,  and  a  project  for  tbe  ex- 
penditure of  both  appropriations  was  submitted  May  28, 1881. 

The  iniprovemeut  proposed  consists  in  tliererua>'alof  allobstructions, 
natural  and  artificial,  that  now  impede  navigation  as  high  as  ^^  Peters* 
Bridge,"  a  distance  of  about  50  miles  above  the  mouth  of  the  river. 
This  project  was  approved  by  the  Chief  of  Engineers. 

The  work  was  commenced  August  17,1881,  with  labor  and  machinery 
procured  in  open  market.  The  initial  ]K>int  of  this  work  was  at  tbe 
mouth  of  the  river,  and  consisted  in  removing  wrecks.  For  this  the 
services  of  a  diver  were  required  for  six  days,  and  a  depth  of  11  feet 
was  secured. 

Work  was  pushed  forward  till  the  early  part  of  February,  when  the 
river  was  too  high  for  advantageous  work.  Tl^  plant. was  therefore 
withdrawn.  The  work  consisted  in  removing  from  the  channel  1,9IT 
sunken  logs,  477  sunken  trees,  and  547  stumps.  The  banks  were  cleared 
of  overhanging  trees,  likely  to  obstruct  navigation,  for  a  distance  of 
3^i  miles,  and  1,586  trees  were  cut  down  and  removed. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  George 
H.  Elliott,  assistant  engineer. 

Tbe  NottQway  River  is  in  the  coHection  district  of  Norfolk,  Va. 

The  appropriations  for  this  work  have  been — 

June  14,1*^0 $5,000 

March  3,  18dl 2. 009 

7,000 
Money  tttatement. 

July  1,  l<^?5l,  amount  available $7,000  00 

July  1,  l&^2y  amonnt  expended  during  fiscal  year,  exclusive  of  outetanding 

liabilities  July  1,  1881 / 6,420  30 

July  1,  lSS2y  amount  available 579  70 

Amount  (estimated)  required  for  completion  of  existing  project 2, 000  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.    2, 000  OO 


16. 

IMPROVEMENT  OF  NORTH  LANDING  RIVER,  VIRGINIA  AND  NORTH  CAE 

OIJNA. 

The  aet  of  CougreiiS  approved  March  3,  1881,  appropriated  $7,50i 
for  contiDiiing  this  work. 

A  project  for  the  expenditure  of  this  sum  wa«  submitted  April  2,  wht 
contemplated  the  coDtmuance  of  the  work  in  cutting  off  obstructini 
points.    This  project  was  approved  by  the  Chief  of  Engineers.    T 
object  has  been  to  secure  a  channel  80  feet  wide,  9  feet  deep  at  lo 
water,  and  to  clear  the  channel  of  logs,  snags,  and  trees. 

Machinery  and  labor  for  the  accomplishment  of  this  work  has 
secured  in  open  market. 

A  dredge  was  employed  in  digging  between  Cypress  Point  and  Don 
S  Bend  till  the  14th  of  September,  and  excavated  9,410  cubic  ya 
of  material.    From  tiie  14th  of  September  till  the  close  of  same  moo 
the  dredge  was  employed  on  Stumpy  Tree  Eeach,  and  removed  3, 
yards  of  material.    Work  was  suspended  early  in  October,  owing 
malarial  sickness  and  necessary  repairs  to  machinery. 

Work  was  resumed  February  10,  and  consisted  in  clearing  the  ch; 
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uel  of  sunken  logs,  stumps  and  trees.  There  were  taken  out  from  the 
channel  and  deposited  on  the  banks  552  logs,  164  stumps,  and  7  tree^. 

This  river  is  a  connecting  link  in  a  line  of  interior  water  communica- 
tioQ  south  from  Norfolk,  Ya.,  via  the  Albemarle  and  Chesapeake  Canal. 

The  work  has  been  under  the  immediate  supervision  of  Mr.  George 
H.  Elliott,  assistant  engineer. 

The  work  is  io  the  collection  district  of  Norfolk,  Va. 

Statistics  for  this  work,  which  also  relate  to  Carritnck  Sound  are  ap- 
l)t»udetl,  having  been  furnished  by  the  president  of  the  Albemarle  and 
Chesapeake  Canal  Company,  Hon.  Marshal  Parks. 

The  appropriations  for  this  work  have  been : 

March  3,  1879 $25,000 

Jiiue  14, 188U 15,000 

Martha,  1881 7,500 

Aiigagt  2, 1«82 8,000 

55,500 

Money  statement, 

Jnly  1,  1881,  amount  available |7,250  68 

•falv  1, 18B2,  amount  expended  during  fiscal  years,  exclusive  of  outstandiug 
liabilittes  July  1,  1881 5,999  76 

Jalv  1,  1882,  amount  available 1,250  92 

Aoionot  appropriated  by  act  passed  August  2, 18S2 8, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 9, 250  92 

Amount  (estimated)  required  for  completion  of  existing  project 32,  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  25,  000  00 


RtyQrt  of  number  and  cloM  of  tesseU  employed  nnritjat'tHf}  ihe  Houihern  branch  of  the  EUzm* 
hetk  nicer,  Horth  Landing  Rirtr,  in  Virginia,  Currituck  Sound,  and  North  Hiver  in  North 
Carolina,  via  Jlbemarle  and  CheBapeake  Canal,  from  lat  July,  1881,  to  Ist  July,  1882. 


July 

August  ... 
SeFt«»bcr 
fktober..-. 
Xovember . 
Oeomber.. 


Kebrnary 

April 

May 

Jaie 


Date. 


1881. 


1882. 


Total. 


a 


202  ' 
251  1 

V62 ; 

281 
265  ' 
301 

273  ; 
264  , 
325 
327 
drl3  ' 
273  > 


a 


257 

ft". 

85 

i<l 

7» 
135  : 

110  ! 

139 

14» 

141  , 

142  I 
lUO  I 


1.609  I 
l,ft*H 


75X 
7W 


96 
59 
19 
14 
14 

42 

M 
35 
43 
27 


3,347  !     1,522  t    452 


227 
225 


3,347  I     1,52-2  I    452 


• 

£ 

5c 

^ 

^ 
^ 

• 

« 

9 

m 

Total. 

^ 

& 

s 

i   41 

17 

89 

25 

727 

40 

33 

44 

27 

549 

1   4- 

23 

14 

27 

472 

'   48 

24 

3 

•!»> 

•►•* 

473 

39 

33 

5 

24 

459 

:  ^ 

18 

2 

16 

599 

1   72 

17 

6 

17 

r48 

j   70 

20 

11 

17 

5G1 

h:j 

15 

6 

28 

638 

78 

12 

«» 

25 

620 

69 

7 

9 

27 

620 

58 

24 

27 

500 

739 

1  —  — 

243 

191 

282 

6.776 

369 

120 

96 

282 

3. 5.-.  I 

370 

123 

95 

3. 225 

739 

243 

191 

282 

e.776 
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St^temeni  of  inward  receipU  of  leading  itemo  of  produce f  transported  from  points  on  tht: 
J^ampUoo,  Crontanf  Albemarlej  Cove,  and  Curritwbk  sounds,  of  North  Carolina,  enUfraciHy 
all  of  the  leading  ricerSf  via  the  Albemarle  and  Chesapeake  Canal,  from  1st  July,  1881,  t<» 
let  July,  1862. 


Date. 


1681. 

July 

Auj^ust 

Keptember.. 
October  .... 
X  ovember . . 
December... 

1882. 
Janaary  — 
Fnbmary . . . 

March 

April 

May 

June 

ToUl... 


Date. 


Cotton. 

rjjih. 

Naval 
stores. 

SpiHtsof 
turpen- 
tine. 

Rags. 

Bales. 

319 

396 

3. 217 

13,392 

19.097 

23,312 

Barrdt. 
210 
31 
21 
195 
327 
192 

Barrels. 
1,334 
2,317 
1.585 
300 
498 
1,017 

Ca9k9. 
22 
125 
16 

Poundif. 

12,480 
8,080 

11,050 
8,770 
8, 280 

13,  810 

G 

7 

9,271 
7,49* 
4.2:{0 
1,083 
505 
101 

171 

268 

578 

1,271 

3,302 

24 

318 
1,230 
1,266 
675 
686 
554 

18 

165 

58 

5.850 
13,075 
10.360 
14,  520 
12,810 

9,660 

7 
25 

82,217 

6.596 

11,810 

449 

128, 745 

Old  iron 
and junk. 


Eggs.        Bacon. 


1881. 

July , 

Auf^st. 

Kept«inber... 

Ootober 

No-vember... 
Deeember... 

1882. 

January 

February.... 

March 

April 

M.iy 

June 


Total 


Pine  and 
oak  wood. 


Cords. 

49 
102 

60 
2M1 

99 
114 

46 
71 
31 


3 
826 


Com. 


BushOs. 
14.56H 
20.960 
14, 231 
3,304 
4,372 
32,073 

61,137 
68,265 
46,950 
76,859 
20,494 
17,065 


Peas  and 
beans. 


Railroad 
ties. 


Pound». 

19, 070 

7, 4'»8 

6.  240 

67,500 

13,7(iO 

8,75t 

1,900 
19,060 
20,900 
11,990 
15,400 

3,700 


DoztiiM. 
5,350 
2. 480 
3,605 
4. 244 
5.660 
14,060 

7,780 
17,290 
21,  760 
14,580 
17,000 
13,881 


195.758       128,780 


Pounds. 
6.910 
5.220 
5,900 
3,700 
0,010 
14,970 

19.890 
32,860 
.  4,000 
14.440 
13,020 
13,807 


141.627 


1. 144       380, 278 


Bushels. 
12 
14 


583 
553 
148 

449 
645 
1,961 
749 
848 
423 


10,047 
9,475 

14, 707 

18,597 
9,938 

13,592 

12,069 
9.380 
12,965 
12,222 
20,492 
9,089 


Potatoes. 


Bushels. 

4,895 
f70 
5.058 
4.037 
3.562 
2,888 

511 
3,667 
3,616 
3,274 
4,011 
14,871 


6,385  1    158,573        52,240 


Juniper 
logs. 


Peanuts. 


Cords. 
205 

376 
352 
240 
178 
208 

241 
473 
456 
271 
067 
250 


Bough 

rice. 


Bushels. 
370 

Bushels. 

225 

132 

5.196 
2,3^ 

5.220 
3,115 
1,645 
2,700 

572 
440 
170 

4,500 

1.200 

3,986 


1.693 


28^154 


Date. 


1881. 
July 

August 

Hepterober . . 

October 

November . . 
l>eoember  .. 
1882. 
•Jannary .... 
February . . . 

March 

April 

May 

June 


Total 


Wheat. 


Bushds. 

1.627 

2,988 

137 

225 

30 


43 


Lumber,  B.M. 


FeeL 
7, 133, 278 
5. 839.  379 
5, 065, 681 
6, 144, 791 
4, 760,  781 
4,342,412 

4,366.865 
5.832.231 
0. 324.  502 
7.140.099 
7, 787, 656 
7, 018, 161 


Shingles. 


Staves. 


2,311.400 

1 

8,500 

8.  2H7, 445 

3, 77.^^ 

3,.'i81,400 

3,000 

2,044.250 

359 

1. 276, 450 

8,400 

2,422,400 

5,500 

2. 431. 150 

20,500 

1.672,900 

6,800 

1.968.025 

29,500 

2, 845, 185 

4,500 

3, 740, 000 

1,123 

2,377,650 

1,185 

Articles  un- 
enumerated. 


Tone. 

8,750 

9,810 

10,940 

18,740 

12,190 

^   11,870 

8,710 

14, 970 

20,710 

9,114 

7,119 

14,192 


Passengers. 


5, 050        70, 785, 786        20, 938, 195 


03.307 


147, 115 


mo 

20K 
162 
141 
15T 
202 

194 
150 
141 
1*3 
210 
214 


2.081 


I  7. 


IMPROVEMENT  OF  CURRITUCK  SOUND,  COANJOK  BAY,  NORTH  RIVER  AM) 

BAR.  NORTH  CAROLINA 

This  work,  which  is  a  couiiectin^  link  iu  a  contemplated  line  of  inland 
navigation  to  the  south,  via  the  Albemarle  and  Chesapeake  Canal,  was 
originally  commenced  under  an  appropriation  of  $20,000  made  by  act  of 
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Congress  approved  Jnne  18^  1878,  ibr  the  improvement  of  Cumtuck 
Sound  and  KorUi  Biver  Bar,  North  Carolina. 

The  plan  of  improvement  adopted  was  the  dredging  of  a  channel  80 
feet  wide  at  bottom  and  9  feet  deep  at  an  ordinary  winter  stage  of  water 
throagh  the  entire  length  of  the  npper  part  of  Cnrritack  Sound,  about 
10^  miles. 

A  general  description  of  the  work  accomplished  under  the  appropria- 
tions prior  to  that  of  March  3, 1881,  has  been  given  in  previous  reports, 
wiUi  the  exception  of  what  was  done  by  the  National  Dredging  Com- 
pany, the  contractors  for  dredging  under  the  appropriation  of  June  14, 
1880,  who  were  to  have  completed  their  contract  by  June  30, 1881.  Find- 
ing themselves  unable  to  do  so,  they  asked  for  and  were  granted  an 
extension  of  sixty  days  by  authority  of  the  Chief  of  Engineers,  under 
whieh  they  removed  ^m  between  beacons  7  and  8  in  Currituck  Sound, 
Ihe  location  of  which  is  given  on  sketches,  previously  forwarded,  25,343 
cubic  yards  of  material,  making  a  total  quantity  removed  under  this 
contract  of  137,501  cubic  yards.  Tbis  material,  as  well  as  all  subse- 
<}oently  dredged,  was  deposited  on  the  east  and  west  sides  of  the  sound. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $30,000  for 
Corrituck  Sound,  Coanjok  Bay,  North  Biver  and  Bar,  North  Carolina. 
This  brings  North  Biver,  not  previously  included,  within  the  scope  of 
the  appropriation,  and  as  no  estimate  for  the  improvement  of  this  river 
has  been  submitted  in  connection  with  this  work,  when  opportunity 
offers  an  examination  will  be  made  and  an  estimate  of  cost  of  improv- 
meut  submitted. 

A  project  for  the  expenditure  of  this  appropriation  was  submitted  to 
the  Chief  of  Engineers  April  2, 1881. 

The  project  was  approved,  and  in  accordance  therewith  proposals 
were  invited  for  removing  90,000  cubic  yards  of  material,  more  or  less. 
The  lowest  bidders  were  James  Caler  &  Co.,  at  17^  cents,  whose  bid 
was  accepted. 

Proposals  were  also  invited  for  the  delivery  in  place  of  312,000  bushels 
of  oyster  shells,  more  or  less,  for  a  bank  across  Coanjok  Bay.  Only 
two  bids  were  received,  one  at  7^  cents  per  bushel,  and  one  unaccom- 
panied by  bond,  at  7  cents  per  bushel,  which  being  considered  too  high, 
both  were  rejected. 

Such  shells  as  were  required  were  afterwards  purchased  in  open  mar- 
ket at  6  cents  per  bushel,  delivered. 

Work  nnder  the  contract  with  Messrs.  James  Caler  &  Co.  was  com- 
menced early  in  October,  with  one  dredge,  in  the  cut  at  the  north 
end  of  Coanjok  Bay;  on  the  24th  of  February  a  second  dredge  was  put 
at  work  on  the  same  cut,  and  there  continued  until  the  4th  of  March  y 
on  the  9tb  of  March  the  second  dredge  was  moved  between  beacons  G 
and  7,  and  remained  at  work  there  till  the  16th  of  June.  The  first  dredge 
continued  work  in  the  cut  at  north  end  of  Coanjok  Bay  till  the  5th  of 
June,  and  was  then  withdrawn. 

1%e  second  dredge  was  removed  from  between  beacons  G  and  7  on 
the  16th  of  June  and  worked  in  the  cut  at  north  end  of  Coanjok  Bay 
till  the  20th  of  Jnne,  when  work  under  this  contract  ceased. 

There  was  removed  under  this  contract — 

Cobic  yardo. 

From  cat  in  Currituck  Sound 33,127 

FnMn  cut  at  north  end  Coanjok  Bay 34, 61:^ 

67.740 

The  work  accomplished  during  the  fiscal  year  has  been  the  completion 
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of  tbe  channels  between  beacons  6  and  7  and  7  and  8  to  their  full  di- 
mensions of  not  less  than  80  feet  wide  at  bottom  and  9  feet  deep,  and 
the  cnttiu^  back  the  bank  at  north  end  of  Goanjok  Bay  abont  35  fee^ 
ibr  its  entire  length  of  about  2,000  feet,  making  the  cut  at  this  plate  1O0 
feet  wide  ou  the  water  surface  and  about  80  feet  at  bottom.    The  entire 
cut  has  not,  however,  been  dredged  to  its  full  depth. 
.  Piles  for  building  a  bulkhead  for  the  protection  of  the  bank  at  Co- 
anjok  Bay  have  beeu  driven,  230,966  bushels  of  oyster  shells  have  been 
delivered,  and  a  bank  extending  across  Goanjok  Bay  has  been  con- 
structed, protecting  the  cut  for  its  entire  length  of  9,200  feet.    The  worlc 
has  been  under  the  immediate  supervision  of  Mr.  George  H.  Elliott,  as- 
sistant engineer. 

This  work  is  in  the  collection  district  of  Norfolk,  Ya. 

The  appropriations  for  the  work  have  been — 

JnnelS,  1878 $20,00«> 

March  3,  1H79 25,009 

Junel4,  1«80 25,000 

March  3.  1881 30,000 

Aiign8t2,  1882 20,000 

120, 00« 

.   Money  statement. 

Jnly  1,  18R1,  amount  available $35,300  81 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $34,073  15 

July  1,  1882,  outstanding  liabilities 100  25 

34. 173  40 

July  1,  1882,  amount  available 1 .  127  41 

Amount  appropriated  by  act  passed  August  2,  1882 20, 000  00 

Amount  available  for  fiscal  year  ending  Juno  30,  1883 21, 127  41\ 

Amount  (estimated)  required  for  completion  of  existing  project 20, 213  96 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1884.    20, 200  0(1 


Abstract  of  proposals  received  for  dredging  at  Currituok  Sound  and  CoanjohBay,  North 
Carolina,  and  opehed  immediately  after  12  m.,  July  29,  1881. 


i 
S 


Name  and  address. 


Time. 


Commence—    Complet< 


G.H.Ferris,  Norfolk. 
Va. 

2  I  Jaa.  Caler  &  Co.,  Rich- 
mond, Va. 


Not.  15. 1881. 
Sept.  I,  1881. 


July  1.1882.. 
Jane30. 1882 


III 

Price  per  cu- 
bic yard. 

510  65 
I       23 

17* 

1  dredge. 

Remarks. 


At  Lonff  Point 
At  Feriby's  Island. 


Abstract  of  proposals  reenred  for  delitoery  ofoi/st^r  shells  at  CoanjoU^Bay,  North  Carolina, 

and  opened  immediately  after  12  m.,  July  29, 1881. 


Time. 


S  ' 


1 
2 


Name  and  address. 


Edward  Pickup,  Norfolk,  Va . 

Goo.  V.  Scott  Sc  Son,  Peters- 
burg. Va. 


Commence— 


Oct  1.1881.. 


C  omplete — 


Mar.  1,  1882 


Price   per 
bushel. 

10  071 

07 

Remarks. 


In  accordance  with  speoifl' 

cation. 
No  bond  given. 
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18. 
IMPROVEMENT  OF  SCUPPERNONG  RIVER,  NORTH  CAROLINA. 

Work  during  the  fiscal  year  has  beeu  carried  on  tinder  a  balance  of 
appropriation  of  Jane  14,  1880,  and  the  appropriation  ($1,000)  March  3, 
1881. 

A  project  for  the  expenditure  of  the  last  appropriation  was  submitted 
April  7,  1881,  which  proposed  the  continuance  of  operations  in  accord- 
ance with  the  original  plan,  which,  since  dredging  through  the  bar  at 
the  month,  and  the  removal  of  logs  and  stumps,  and  the  trimming  of 
banks,  consisted  simply  of  making  cuts-off  at  obstructing  points,  and 
some  through  cuts.  The  project  was  approved  by  the  Chief  of  Engi- 
neers. 

The  great  demand  for  dredging  appliances  prevented  anj'  operations 
until  June  11,  at  which  dat«  work  was  commenced  at  acutoff  at  a  place 
known  as  ^^Rattlesnake  Bend,^  which  was  left  incomplete  last  year. 
This  was  finished,  and  the  dredge  moved  to  another  cutoff,  known  as 
**01d  Turnround,''  at  which  a  cut  was  made  through  one  of  the  points. 
The  other  point  at  this  locality  was  cleared  ready  for  the  dredge,  but, 
the  appropriation  being  nearly  exhausted,  dredging  was  not  commenced, 
the  machinery  being  used  in  trimming  off  until  the  close  of  the  fiscal 
year  two  obstructing  points  in  the  vicinity. 

The  work  has  been  done  by  hired  labor  and  machinery,  and  the  pur- 
chase of  material  in  open  market. 

The  work  has  been  under  the  immediate  supervision  of  Mr.  Goo.  H. 
Elliott,  assistant  engineer.    ' 

Scnppemong  is  in  the  collection  diHtrtct  of  Albemarle,  North  Carorina. 

Such  statistics  as  can  be  obtained  will  be  forwarded. 
The  appropriations  for  the  work  have  been : 

June  18.  1878.. $2,000 

March  3,  1879 2.000 

JaneU,  18tf0 1,000 

March  3,  18tfl 1,000 

6,000 

Money  statement. 

July  1,1881,  amount  available...-. $1,258  45 

July  1,  1882,  amoont  expended  during  fiscal  vcar,  exclusive  of  out- 

sUnding  Uabilities  July  1.  18H1 |214  15 

Jnly  1, 188^,  outstanding  liabilities 1, 033  m 

1,247  81 

Jnly  1, 18H2,  amount  available 10  64 

Amount  (estimated)  required  for  completion  of  existing  project 2,C»00  00 

Amonntthat  can  be  protitably  expended  in  fiscal  year  ending  June  30,  \H*iA.    2, 000  00 


• 


I  9. 
IMPROVEMENT  OF  FAMPLICO  AND  TAR  RIVERS,  NORTH  CAROLINA. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $8,000  for 
coDtinuiDg  the  iini>roveinent  of  these  rivers.  Work  under  this  appropria- 
tion has  been  carried  on  in  accordance  with  the  approved  project  which 
contemplated  spending  equal  amounts  upon  each  river. 
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The  execution  of  this  work  has  been  superintended  to  my  icomplete 
satisfaction  by  Mr.  John  P.  Darling,  assistant  engineer,  except  between 
November  11  and  April  28,  during  which  time  dredging  operations 
were  carried  on  under  the  superintendence  of  Mr.  Reid  VVhitford,  over- 
seer. In  this  time  there  was  removed  4,088  cubic  yards  of  root§  and 
mud ;  939  stumps,  of  which  133  required  blasting,  465  pounds  of  powdei" 
and  70  pounds  of  dynamite  being  used  for  this  purpose,  making  a  total 
removed  from  the  Pamplico  for  this  year  of  6,503  cubic  yards  of  mud  and 
roots,  and  1,215  stumps,  of  which  170  required  blasting. 

This  dredging  has  secured  the  completion  of  a  channel  through  the 
old  shoal  in  the  Pamplico  below  Washington  of  a  depth  of  9  feet,  and  e^ 
least  width  of  108  feet,  the  objectionable  bend  formerly  in  the  channel 
having  been  i^moved. 

In  the  Tar  12  jetties,  with  a  total  length  of  1,436  linear  feet,  have  been 
built;  80  logs,  24 stumps,  and  175  snags  hav^been  removed. 

Owing  to  the  extreme  low-water  of  last  fall  not  allowing  the  pile-driver 
or  bolster  to  float,  work  was  suspended  on  September  29,  and  recom- 
menced November  8,  upon  the  first  rise  of  the  river. 

The  work  included  in  the  original  estimate  for  this  river  having  beea 
completed,  a  survey  has  been  made  to  determine  its  effect,  and  to  de- 
termine what  further  work  is  needed.  Tiie  results  of  this  survey  will 
be  plotted  and  forwarded  as  soon  as  completed. 

A  copy  of  Mr.  Darling's  report  is  appendexl,  to  which  I  would  respect- 
fully refer  for  further  details  of  work  done,  aud  commercial  statistics  of 
Washington,  North  Carolina,  which  is  the  shipping  port  for  both  rivers. 

The  appropriations  for  the  work  have  b%en : 

June  14, 1880 (9,000 

March  3, 1881  8,000 

August  2,  1882 10,000 

27,000 

Money  statement 

July  1,  1881,  amount  available |6,8S3  W 

July  1, 1882,  amoaxit  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilities  July  1,  1881 •6,425  34 

Jnly  1,  1882,  outstanding  liabilities 368  75 

'     o,  794  09 

Jnly  1,  1882,  amount  available 2,069  2^ 

Amount  appropriated  by  act  passed  August  2, 1882 10,000  CO 

Amont  available  for  fiscal  year  ending  June  30,  1883 12,069  20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  12,  UOO  OO 


REPORT  OF  MR.  JOHN  P.   DARLING,   ASSISTANT  ENGINEER. 

Wd$hiwgUm,  N.  C,  Jul^  1,  1882. 

Captain:  I  have  the  bonor  to  submit  the  fbllowing  report  on  the  improvement  oT 
Pamplico  and  Tar  Rivers,  North  Carolina,  for  the  year  ending  June  30,  1882: 

The  river  and  harbor  bill  of  March  3,  18-)1,  appropriated  $8,000  for  continuing  the 
improvement  of  Pamplico  and  Tar  Rivers.  The  project  for  the  expenditure  of  thi» 
sum  contemplated  dividing  the  amount  equally  betwe<*u  the  two  rivers,  and  continn- 
ing  the  work  of  widening  and  straightening  the  dredged  channel  1^  miles  below  Wash- 
iufifton  by  dredging,  and  the  removal  of  srumps,  roote,  &.c. 

In  the  Tar,  by  the  construction  of  additional  jetties  and  removing  logs,  stumps,  and 
snags  brought  down  by  the  freshets;  also  in  repairing  some  of  the  old  jetties,  bredg- 
ing  and  removing  stumps,  root«,  &c.,  from  the  Pamplico  was  continued  through  July 
and  seven  days  in  August,  when  operations  were  stopped  to  allow  the  plant  to  go  up 
the  Tar  and  do  the  work  there  during  low-water,  which  is  the  most  favorable  time. 
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There  was  removed  from  Pamplicodnring  July  and  August  2,415  cubic  yanlsof  mud, 
roots,  and  saud ;  alfto  276  stumps ;  some  of  them  were  very  large  cypress  and  gum,  37 
«f  which  were  blasted.  • 

Work  was  commenced  on  the  Tar  River  the  10th  of  August  and  continued  until  the 
S9fch  of  September.  During  this  time  three  jetties  were  built  near  Red  Bank,  about  2 
niles  below  Greenville,  and  one  at  the  latter  place ;  these  four  Jetties  contained  686 
lineal  feet;  34  logs,  12  stumps,  and  81  snags  were  removed  from  the  river  below  Green< 
Tille.    Above  that  place  eight  jetties  were  constructed  containing  750  linear  feet. 

There  were  removed  from  the  river  between  Green\ille  and  Center  Bluff  46  logs.  12 
4tQnip«,  and  94  snags.  The  jetties  were  built  of  two  rows  of  piles;  the  rows  3  leet 
«IMrt ;  the  piles  5  feet  apart.  The  space  between  the  rows  is  solidly  packed  with  brush, 
ind  heavy  cross-pieces  spiked  on  near  the  top ;  the  lines  of  piles  are  wattled  with 
brush. 

On  the  29th  of  September  the  water  was  lower  than  it  had  been  for  years,  and  we 
were  compelled  to  stop  work,  as  the  hointer  and  pile-driver  were  aground,  and  we  werti 
noable  to  move  them  until  the  8th  of  November,  when  we  came  down  the  river,  and 
recommenced  work  November  12  on  the  Pamplico,  straightening  the  channel  between 
poiots  A  and  0  (see  map  accompanying  annual  report  June  30,  1880),  which  work  I 
think  was  completed  in  March/ 1882.  I  do  not  know  the  amount  of  material  removed 
dmnig  that  time,  as  in  accordance  with  your  orders  I  left  here  on  the  18th  of  Novem- 
ber to  make  some  surveys,  and  did  not  return  until  the  2dth  of  April.  There  was  noth- 
io^done  during  May  on  account  of  high-water  in  the  Tar,  except  preparing  the  pile- 
dnverand  getting  out  200  piles  ready  to  put  in  bank- protectors  at  the  cut-off  about 
2^  miles  above  Greenville  where  the  banks  were  washing  badly. 

Jo  oomplianoe  with  your  orders  I  proceeded  to  Tarborough  on  the  7th  of  June  to  make 
t  sarvey  of  the  Tar  River,  which  was  commenced  on  the  13th  of  June,  and  on  the  30th 
WM  completed  as  far  as  Greenville,  a  distance  of  a  little  over  27  miles  from  Tarborough. 
When  the  survey  is  finished  a  detailed  map  showing  the  improvement  of  the  river,  and 
a  report  and  estimate  for  fiirther  improvement,  will  be  made. 

At  present  there  are  but  two  steamers  running  on  the  Tar  River,  one  having  been 
taken  off  for  repairs,  but  will  go  back  on  the  line  as  soon  as  retitted.  The  new  steamer 
Hoilt  for  this  river  by  the  Old  Dominion  Steamship  Company  last  year  was  taken  off 
after  a  few  trips. 

The  boats  commenced  running  to  Tarborough  the  1st  of  November,  1881,  and  continned 
to  do  so  with  the  exception  of  a  few  trips  until  June  12, 18d2,  when  the  water  was  too 
low  for  them  to  get  to  that  place,  and  tney  have  made  but  one  trip  since.  The  princi* 
pal  shipments  coaAtwise  and  foreign  from  Washington  for  the  year  ending  June  30, 
1882,  were  as  follows : 

Cotton bales..        35,699 

Rice bags..  8,(^ 

Lomber feet..  5,000,(K)0 

Naval  (ttores barrels..        10,469 

P«aw bags..  lir> 

^ax barrels..  42 

'Singles 1,030,000 

y^^ - 42,900 

Harreh*,  boxes,  and  orates,  miscellaneous 3,582 

Haks 120 

The  following  table  shows  the  increase  of  principal  articles  shipped  from  Washing- 
ion  for  the  last  three  years  : 


Articles. 


^•ttoo bales.. 

*w bsfi^.. 

^^aha feet.. 


1880. 


21.000 


1881. 


1882. 


1.281.000 


27,875 
4,960 


I  mill. 


8,400,075        6,000.000 


H  Will  be  seen  from  this  table  that  the  shipments  of  the  three  principal  products  are 
^iHsreasing  very  fast.  Although  there  is  no  record  kept  of  the  imports,thoy  are  said 
^liave  increased  ^^3  per  cent,  in  the  last  year. 

I  am,  captain,  very  respectfully,  your  obedient  servant, 

J  NO.  P.  Darling, 

Assistant  ICngincer. 
Capt.  James  Mrrour, 

Chrp9  of  En^netrSy  U,3.  A. 
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I  lO. 
IMPROVEftENT  OF  NEU8E  RIVER,  NORTH  CAROLINA. 

The  river  and  harbor  act  of  March  3,  ISSl,  appropriated  $30,000  for 
this  work. 

Operations  have  been  conducted  daring  the  year  ia  accordance  with 
the  project  submitted  April  8, 1881. 

The  supervision  of  this  and  several  other  works  has  been  intniBted  to 
Mr.  B.  Ransom,  assistant  engineer,  to  whom  ray  thanks  are  due  for  tbe 
ability  and  zeal  with  which  he  has  conducted  them.  A  copy  of  his  report 
is  appended. 

The  working  party  in  the  upper  river  between  Ooldsborough  andSmith- 
field  have  cleared  the  river  of  logs,  stumps,  &c.,  and  the  banks  of  over- 
hanging trees  for  a  distance  of  more  than  20  miles,  over  most  of  whicli 
the  work  was  very  heavy. 

In  the  Lower  Neuse,  between  Kinston  and  New  Berne,  a  number  of 
bank  protectors  have  been  built;  those  needing  it  have  been  repaired, 
and  14,550  linear  feet  of  plank  jetties  have  been  put  in,  principally  be- 
tween Pitch  Kettle  and  Becton's  Old  Field. 

The  channel  connecting  the  Neuse  and  Trent  along  the  east  front  of 
New  Berne  has  beeu  dr^ged  to  a  width  of  100  feet  and  a  depth  of  9 
feet  for  a  length  of  GOO  feet. 

The  jetties  which  were  put  in  during  the  summer  of  1881  stood  the 
long  high-water  of  the  winter  with  very  little  damage,  but  a  very  few- 
needing  any  repairs  when  the  river  fell  to  its  low  stage. 
'  These  jetties,  which  have  been  previously  described,  have  so  far  an- 
swered  their  purpose  remarkably  well,  and  have  improved  the  navi|2ra> 
tion  very  much,  so  that  3  feet  can  be  carried  from  New  Berne  to  Kinston 
the  entire  yeiir,  to  Goldsborough  for  six  months,  and  to  Smithfield  four 
months;  2feetfrom  Kinston*to  Goldsborough  eight monthsandtoSmitU- 
Held  six  months.  During  summer  and  early  fall  navigation  is  uncertain 
above  Kinston  except  during  freshets. 

^Additional  jetties  are  needed  between  Kinston  and  Becton's  Oltl 
Field,  and  will  be  constructed  as  far  as  the  money  available  allows. 

This  river  seems  to  be  favorable  in  slope  and  bottom  for  improvement 
by  jetties,  and  a  temporary  improvement  is  already  accomplished.  Its 
degree  of  permanence  can  only  be  determined  by  experience,  but  doubt- 
less small  annual  appropriations  wUl  be  required  to  repair  damages  and 
to  build  supplemental  jetties  should  they  be  required. 

The  improvement  of  the  river  has  been  more  extended  than  the  origi- 
nal estimates  contemplated,  and  its  completion  will  cost  more  than  the 
original  amount  considered  necessary.  The  navigation  has,  however^ 
increased  so  much,  since  the  work  of  improvement  has  been  carried  on 
(three  new  boats  having  been  completed  and  two  being  in  process  or 
construction — one  only  was  running  originally),  and  the  amount  of  nier> 
chandise  carried  is  so  much  greater  than  before,  that  the  whole  depth 
of  water  gained  by  the  improvement  is  utilized. 

For  the  exports  from  New  Berne  for  the  year  I  would  respectfully^ 
refer  to  the  report  of  Mr.  B.  Ransom,  assistant  engineer,  and  the  state^ 
ment  of  the  collector  forwarded  herewith. 

The  appropriations  for  the  work  have  been : 

June  18,  1878 $40,000 

March  3,  1«79 45,000 

June  14,  18H0 45,000 

Marcli3,  1881 30,000 

August  2.  Itk^ 35,000 

Total 195,000 
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Money  statement 

July  1,  1881,  amonnl  available $54,665  95 

July  1,  1882,  amount  expended  daring  fiscal  year,  exolnsive  of 

OQtotanding  liabilities  July  1, 1881 |39,041  78 

Julyl,  1882,  outetanding  Uabilities 4,431  61 

43, 473  39 

July  1,  1882,  amount  available 11,392  56 

Amount  appropriated  by  act  passed  August  2, 1882 35,000  00 

Amount  available  for  fiscal  j^ar  ending  June  30, 1883 46,392  56 

Amount  (efitimated)  required  for  completion  of  existing  project 13, 761  84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     15, 000  00 


REPORT  OF  MR.  R.  RANSOM,  ASSISTANT  ENGINEER. 

New  Berne,  N.  C,  June  30,  1882. 

Captain  :  I  bave  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  Nense  Kiver  for  the  past  twelve  mouths. 

More  than  20  miles  of  progress  has  been  made  between  Ooldsborouffh  and  Smithfield 
in  clearing  the  stream  since  the  date  of  my  last  annual  report.  Most  of  the  work 
has  been  heavy,  and  has  been  done  thoroughly  and  within  most  reasonable  limits  of 
cost.  By  the  channel  of  the  river  it  is  cleared  to  within  about  23  miles  of  Smithfield. 
During  the  past  month  220  large  logs,  231  small  logs,  11  litrge  stuuips,  aud  25  small 
stumps  have  been  taken  from  ^e  channel,  and  897  large  trees  and  909  small  ones  cut 
horn  the  banks,  besides  large  quantities  of  small  uudergrowth.  This  month's  opera- 
tions give  a  fair  idea  of  the  work  accomplished  during  tne  yiear.  ' 

Between  Kinston  and  Pitch  Kettle  14,550  feet  of  heart-pine  lumber  jetties  have 
been  put  in,  mainly  between  Pitch  Kettle  and  Becton*8  Old  Field.  These  jetties  have 
been  folly  described  in  former  report. 

The  channel  upon  the  east  front  oi  this  place,  connecting  Neuse  and  Trent  rivers, 
and  greatly  facilitating  all  navigation,  saving  to  steamers  a  mile  or  more  each  way 
from  one  part  of  the  eity  to  the  other,  during  last  fall  was  dredged  to  100  feet  wide, 
i60  feet  long,  and  9  feet  deep  at  low-water. 

From  the  1st  of  January  to  the  20th  of  March  the  machinery  and  force  upon  this 
pmrt  of  the  river  were  transferred  to  Moccasin  River  or  Contentnea  Creek,  as  the  water 
was  too  high  for  jettying.  From  the  20th  of  March  till  the  latter  days  of  May  tlie 
time  was  utilized  in  repairing  bank  protectors  aud  bank  revetments  and  in  putting 
in  others  that  were  found  to  ue  required. 

I  am  glad  to  report  that  the  large  amount  of  jetties  put  in  last  summer  and  fall 
bave  stood  the  test  of  a  heavy  winter  rise  admirably,  a  very  small  part  being  iniured. 

A  gap  in  the  jetties  remains  to  be  filled  between  railroad,  near  Kinston,  ana  Bee- 
ton's  Old  Field.  This  work  is  progressing  rapidly  now,  over  2,000  feet  having  beeu 
put  in  this  month ;  and  if  means  continue  to  be  supplied  the  jettying  will  be  com- 
pleted by  or  before  autumn  freshets. 

Below  I  give  statistical  table,  showing  approximately  the  trade  of  this  place.  This 
statement  is  taken  from  the  reports  of  the  board  of  trade,  and  the  manager  of  water 
and  railroad  transportation  lines.  The  amounts  are  within  the  true  totals,  and  a  com- 
parison with  my  report  of  1879  will  demonstrate  the  highly  thrifty  and  improving 
condition  of  this  re^on.  To  the  improvement  of  the  streams  for  navigation  is  very 
Justly  attributable  tne  justifying  results. 

The  whole  work  has  been  done  by  hired  labor  and  no  other  is  practicable. 

This  work  lies  mainly  in  the  !2d  collection  district  of  this  State,  u  small  portion 
above  Goldsborough  being  in  the  4th  collection  district. 
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COMMERCIAL  STATISTICS  SUPPLIED  BY  THiB  BOARD  OF  TRADE  OF  NEW  BERNE,  NORTH 

CAROLINA,   FOR  THE  YEAR  ENDING  MAY  31,  1882. 


Articles. 


Rice biisbplR.. 

Rice tierces.. 

Com bnsbelfl.. 

Cotton bales.. 

Wooden  plat4>s. 


Lumber Jeet.. 

dbineles * 


ngl 


Naval  stores barrels..' 

Cotton-seed  meal tons.. 

Cotton>seed  oil barreb.. 

tVatermelons 

Salt  fish barrels.. 

Fresh  fish ponnilB.. 

Oysters,  canned : cases.. 

Clams - pounds.. 

Racs bales.. 

Hides do  ... 

Wliale  oil barreLi.. 


Year  ending 
May  31, 1882. 


150.000 

1.400 

800.000 

44,300 

10, 000. 000 

11.500,000 

8,000,000 

10,000 

200 

900 

40.000 

3,700 

2,650,000 

6,000 

1,000 

500 

400 

100 


Year  1881. 


67.440 

3M 

438,366 

34.500 

8.00O.O00 

9.150,000 

0. 000. 000 

6,096 

Not  known. 
3.000 
1,152.000 
None. 
Do. 
Do. 
Do. 
Do. 


The  production  of  vegetables  this  year  is  ve^  largely  over  that  of  any  preceding 
season,  the  trucking  interest  having  outgrown  proportionately  any  other  industry. 
Very  respecttully,  your  obedient  servant. 

R.   R.iNSOM, 
Assistant  Enginttr, 
Capt.  James  MercuRj 

United  states  Engineers, 


lkttkk  of  collkctor  of  customs  at  new  berne,  north  carolina. 

Custom  House,  New  Bbrnr,  N.  C, 

Collector's  Office,  July  6,  1882. 

8iR :  In  eoiupliancc  with  your  requt;at,  I  herewith  present  the  commercial  statistics 
of  this  collection  district  for  the  last  fiscal  year  (June  30,  1882). 

Vessels  entered  from  foreign  ports,  6 tons. .  8, 000 

Vessels  cleared  for  foreign  port-s,  8 do . . .  1 ,  000 

Vessels  entered,  coastwise,  920 do. . .        146, 000 

Vessels  cleared,  coastwise No  record. 

Total  value  of  domestic  exports $11, 078  00 

Total  value  of  dntiable  imports 8, 009  17 

Amount  of  duty  collected 2, 711  81 

Very  respectfully, 

T.  A.  Henry, 

Collector. 
Gen.  Rr)BERT  Ransom. 


I  II. 


IMPROVEMKNT  OF  TRENT  RIVER,  NORTH  CAROLINA. 

The  river  and  harbor  act  approved  March  3, 1881,  appropriated  $5,000 
for  this  river,  which  has  been  expended  during  the  fiscal  year  in  carrying 
out  the  approved  project  submitted  April  8, 1881. 

The  result  of  the  work  has  been  to  remove  18,000  yards  of  material, 
2,000  yards  of  which  were  shell  rock,  which  required  blasting  before  it 
was  dredged,  to  make  an  incomplete  turning  basin  at  Trenton,  and  to 
trim  the  banks  in  the  vicinity  of  Quaker  Bridge.  This  gives  a  channel 
allowing  boats  of  4  feet  drau^nt  of  water  to  reach  Trenton  at  all  times 
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of  the  year.  This  channel,  below  Quaker  Bridge,  will  require  the  ex- 
peoditure  of  $5,000  to  make  it  as  good  as  need  be  wished.  Between 
Quaker  Bridge  and  Trenton,  13  miles,  the  river  is  crooked  and  narrow, 
and  while  admitting  navigation  by  small  steamers  will  not  allow  the 
larger  ones  to  reach  Trenton.  To  make  this  properly  navigable  will  re- 
quire dredging  oft*  the  projecting  points,  widening  the  narrowest  part«, 
aud  completing  the  turning  basin  at  Trenton. 

The  assistant  engineer  superintending  the  work  estimates  that  this 
can  be  done  for  $35,000  or  $40,000,  or  a  total  for  the  river  of,  say, 
$45,000,  to  cover  contingencies. 

The  work  already  done  has  produced  most  satisfactory  results,  and 
has  contributed  very  largely  to  the  prosperity  of  the  surroundingcountry. 
In  this  connection,  I  would  respectfully  invite  attention  to  the  statement 
of  Mr.  C.  E.  Foy,  president  of  the  New  Benie  Board  of  Trade,  contained 
in  the  appended  copy  of  the  report  of  Mr.  R.  Haijsom,  assistant  engineer, 
who  has  the  supervision  of  this  improvement. 

This  statement  shows  very  clearly  the  benefit  resulting  from  the  work 
as  &r  as  carried. 

The  estimates  made  by  Mr.  Ransom,  for  the  completed  improvement, 
are  based  apon  his  thorough  knowledge  of  the  stream,  and  his  experience 
in  its  improvement,  and  are  therefore  to  be  received  as  reliable.  Any 
appropriations  for  further  improvements  may  be  based  upon  them  with- 
out fhrther  survey. 

Money  statement 

Jnljl,  1881,  amount  available $4,848  57 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Habilities  Jnly  1,  1881 4,848  57 

Affloant  appropriatad  by  act  passed  August  2,  1882 10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    25, 000  00 


REPORT  OF  MR.  RANSOM,  ASSISTANT  ENGINEER. 

New  Berne,  N.  C,  Afay  18, 1882. 

Captain  :  I  have  the  honor  to  submit  the  following  account  of  operations  upon 
Trent  River  improvement  since  the  date  of  my  last  Annual  Report: 

At  that  time  out  a  small  portion  of  the  last  appropriation  of  $5,000  remained.  The 
dredge  was  kept  at  work  4111  the  18th  of  August,  aud  a  small  force  of  laborers  re- 
mtined  until  tne  first  of  September.  During  July  and  August  about  18,000  yards  of 
material  were  dredged;  of  that  amount  2,000  yards  was  MieW  rock,  which  rec^uired 
blasting.  Tb.i8  work  completed  a  channel  up  to  Trenton,  the  head  of  practicable 
narigatioo,  of  4  feet  in  depth  at  all  seasons,  dug  an  incompleted  basin  to  enable  boats 
to  turn  at  Trenton,  and  cleared  off  a  small  distance  upon  the  banks  in  the  vicinity  of 
Quaker  Bridc^e.  The  appropriation  having  been  exhausted,  operations  ceased  entirely 
on  the  31  St  oT  August. 

It  may  be  in  place  to  recapitulate  regarding  work  upon  this  stream.  There  have 
l*en  three  appropriations,  of  $7,000,  810,000,  and  ^5,000,  respectively.  These  sums 
4onot  quite  cover  the  primary  estimates  for  the  improvement  of  the  river.  In  my 
previous  reports  attention  was  directed  to  the  inadequacy  of  the  amount  estimated 
for  by  the  surveyors,  aud  reasons  given  for  this  opinion.  Experience  has  confirmed 
this  statement.  The  survey  was  made  most  impei^fectly  by  reason  of  haste,  iusuffi- 
dency  of  means,  and  very  high  water  at  the  time  of  survey. 

Below,  I  append,  an  extract  from  report  made  for  your  information  by  the  president 
of  the  New  Berne  Board  of  Trade  and  president  of  Trent  River  Transportation  Com- 
pany, Mr.  C.  E.  Foy : 

G9e 
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SHIPMENTS  OVmR  TRENT  RIVER  SINCE  JUNE,  1881,  ALLOWING  PROPORTIONATE  AMOUNTS 
FOR  SEASON  UNEXPIRED,  TO  JUNE  30,  lh82;  MOST  OF  THE  ARTICLES,  EXCEPT  VBGE- 
TABLE8,  HAVING  BEEN  ALREADY  SHIPPED*. 


Articles. 


Quantity.        Value. 


Cotton balea. 

Coth buahela . 


Rioe. 


do. 


Cotton  84»ed do. .. 

Yegetablea ]>ackageg. 

Iriah  potatoes barrels. 

Ifeal         bushels. 

Naval  stores barrels . 

Wool pounds. 


Bricks . 

Gnano tons. 

Bafcgins yards. 

Iron  ties pounds. 

&dt sacks. 

Flour barrels . 

Pork do ! 

Molasses do — j 

Snalf do — ' 

Naila kegs..' 


7, 
100, 

6, 
40. 

6, 

3, 

4, 

2. 

9, 
1,000. 

2, 
40, 
85. 

3. 

7. 

2, 


800 
000 
500 
000 
000 
000 
000 
800 
000 
000 
500 
000 
000 
000 
000 
500 
800 
200 
760 


1390,000 

75.000 

6,500 

4.500 

.8,500 

9,000 

3.500 

e.000 

2.500 

7.U00 

100,000 

4,000 

3,500 

3,000 

40.000 

45,000 

0.500 

1,500 

2.2SO 


8^0.250 


Many  articles  have  not  been  enumerated.  Before  the  goveroment  improvements 
were  began  not  a  dollar  was  invested  in  steamboats  on  this  river.  Now  we  have  quite 
a  number  of  steamers  uavigatine  the  Trent,  and  many  thousand  dollars  invested  in 
■  the  business.  Commerce  is  much  checked  by  larger  steamers  not  being  able  to  reach 
Trenton.  One  thousand  bales  of  cotton  received  by  way  of  Trent  River  was  considered 
a  large  amount  for  one  season.  You  see  the  increase  in  less  than  three  years.  The 
sales  and  shipment  of  machinery,  fertilizer,  and  agiicultural  implements  are  ten  timea 
greater  than  at  that  time.  No  man  could  estimate  the  increased  prosperity  of  this 
Trent  River  section,  unless  he  knew  the  condition  before  the  beginning  of  this  govern- 
ment improvement. 

In  the  first  year  the  increase  has  been  more  than  50  per  cent.,  and  the  demands  for 
increased  facilities  Justify  me  in  backing  the  citizens  in  their  appeal  for  money  suffi- 
cient to  complete  the  works  as  they  ought  to  be.  Careful  consideration  has  enabled 
me  to  form  a  fair  estimate  of  what  should  be  done,  and  the  cost  of  the  same. 

Below  Quaker  Bridge  to  New  Berne,  30  miles,  |5,000  will,  properly  expended,  finidh 
the  needed  Vork.  From  Quaker  Bridge  to  Trenton,  about  18  mUes,  the  stream  i» 
narrow  and  crooke<l.  It  is  navigable  for  small,  short,  narrow  boats,  but  those  pars- 
ing with  facility  over  the  lower  part  of  the  river  should  traverse  the  upper  portion 
likewise.  To  remedy  or  remove  obstructions  will  require  the  use  of  a  dredge  boat  to 
out  off  sharp  points,  widen  narrow  places,  and  to  enlarge  and  deepen  the  basin  at 
Trenton.  An  accurate  measurement  of  this  necessary  work  has  not  been  made,  but 
one  sufficiently  so  to  determine  as  definitely  as  is  necessary  for  practical  purposes, 
enables  me  to  state  that  $35,000  or  $40,000  can  be  most  advantugoously  applied  to  thia 
improvement.  Unnecessary  expense  is  incurred  by  small  or  iusufiicient  appropriations. 
Could  this  work  have  been  continued  the  past  fall,  at  least  20  to  25  per  cent,  coulcl 
have  been  saved  in  its  cost.  The  transfer  of  machinery,  making  new  arrangeiuenta 
with  owners  of  proper  appliances,  loss  and  injury  of  material  purchased,  starting  and 
atopping  work,  and  many  other  causes,  combine  to  produce  the  wasteful  results. 

with  thorough  information  of  the  condition  of  the  river  and  of  the  capabilities  and 
growing  prosperity  of  this  region,  I  confidently  state  the  propriety  of  an  appropria- 
tion of  $45,000  to  finish  as  it  should  be  done  the  work  needed  upon  this  stream. 
Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
Assistant  Engineer. 

Capt.  James  Mbrcur, 

United  States  Engineer. 
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I  12. 
IMPROVEMENT  OF  CONTENTNEA  CREEK,  NORTH  CAROLINA. 

The  river  and  harbor  act  approved  March  3, 1881,  appropriated  $10,000 
for  the  improvement  of  this  creek,  which  sum  has  been  nearly  expended 
in  carrying  out  as  far  as  practicable  the  project  submitted  April  8, 
1881. 

The  supervision  of  this  work  was  given  to  Mr.  K.  Bansom,  assistant 
engineer,  a  copy  of  whose  report  is  appended  hereto.  .  i 

Work  was  commenced  upon  the  Lower  Narrows  near  the  mouth  of 
the  creek  with  a  small  force,  and  a  limited  amount  of  cheap  training- 
wall  established  to  define  rather  than  improve  the  channel. 

The  principal  work  upon  the  creek  consisted  in  clearing  out  logs, 
snags,  stumps,  and  trees,  and  clearing  the  banks  of  overhanging  trees, 
and  those  liable  to  falf  into  the  stream.  This  work  was  done  by  the  use 
of  the  plant  belonging  to  the  Keuse  during  the  time  that  the  water  was 
too  high  to  work  ^vautageonsly  in  the  Neuse. 

This  clearing  was  carri^  out  for  a  distance  of  about  25  miles  before 
the  appropriation  was  exhausted ;  about  2,000  logs  and  800  stumps  be- 
ing removed  from  the  river,  and  3,000  large  trees  removed  from  the 
banks  in  addition  to  the  small  growth  cut  away. 

To  complete  the  improvement  the  same  clearing  out  should  be  con- 
tinned  up  to  atantonsburg,  70  miles  above  the  mouth  of  this  creek,  and 
the  best  possible  channel  secured  through  the  lower  3  miles  of  the 
creek. 

The  improvement  of  this  part  known  as  the  Lower  Narrows  so  as  to 
secure  good  water  at  all  times  of  the  year  would  involve  large  expense, 
for,  as  stated  in  the  report  of  the  assistant  engineer,  it  has  no  banks,  and 
in  very  dry  seasons  has  a  depth  of  but  4  to  6  inches  of  water  over  a  bot- 
tom composed  of  sand.  Any  rise  of  the  Neuse,  occuiTing  as  it  frequently 
does  when  the  Contentnea  is  low,  floods  across  the  intervening  point, 
and  backs  up  into  the  Contentnea,  making  of  its  mouth  a  swamp^^  lake 
rather  than  a  stream. 

To  prevent  this,  very  high  and  long  dikes  would  be  required,  and  after 
their  construction  the  Neuse  would  still  back  up  Contentnea  through  its 
mouth,  causing  deposits  and  bars  which  would  be  more  or  less  ])erma- 
nent. 

Fortunately,  however,  the  main  water  transportation  by  way  of  this 
stream  is  required  during  the  season  of  flush  water,  so  that  a  large  part 
of  the  traiflc  would  be  accommodated  by  clearing  out  the  trees  and  stumps 
Id  the  lower  narrows,  placing  training-walls  of  cheap  construction  to 
mark  the  channel  and  iencourage  such  slight  scour  as  can  be  obtained, 
and  dredging  off  any  projecting  or  hard  points  so  that  the  light-draught 
steamers  could  navigate  the  stream  during  the  high- water  stages.  The 
hffiited  snmmer  traflic  could  then  be  accommodated  in  push  boats. 

I  would  respectfully  invite  your  attention  to  the  report  of  Mr.  Bansom, 
assistant  engineer,  containing  quotations  from  a  letter  of  the  president 
of  the  New  Berne  Board  of  Trade,  showing  the  relief  afforded  to  the  pro- 
ducers living  along  this  creek  by  the  improvements  already  made,  and 
iodicating  the  advantages  which  would  result  from  a  complete  opening 
of  the  stream. 

Contentnea  Creek  is  in  the  second  collectiuu  district  of  North  Carolina. 

The  appropriations  for  this  work  have  been: 

March  3. 1881 $10,000 

Aaguat2,  I8tt2 10,000 
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Money  statement. 

July  1,  1881,  amount  available |10,000  OO 

July  1,  1882,  amouut  expended  during  fiscal  vear,  exclusive  of  outstanding 
Jiabilities  July  1,  1881 9,693  99 

July  1,  1882,  amount  available 306  01 

Amount  appropriated  by  act  passed  August  2,  1882 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 10, 306  01 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 1884 .    20, 000  00 


REPORT  OF  MR.   R.  RANSOM,  ASSISTANT  ENGINEER. 

New  Berne,  N.  C,  May  18,  1882. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  Moccasin  River  or  Contentnea  Creek  during  the  present  fiscal  year : 

Before  detailing  the  progress  of  the  work,  I  beg  to  call  attention  to  the  condition 
nnder  which  the  survey  was  made  and  to  the  impossibility  of  properly  estimating  for 
the  improvement  require<l. 

The  survey  was  made  at  the  dead  of  winter  during  an  unusually  cold  season  and 
when  the  water  was  at  flood  tide.  For  this  no  one  connected  with  the  survev  could 
be  held  responsible.  Some  inaccuracy  about  the  name  of  the  stream  occurred  in  the 
law  of  Congress  directing  the  survey,  and  it  could  not  be  made  earlier.  Congreas  re- 
quired information  by  a  certain  time  and  the  survey  had  to  be  made.  This  statement 
is  inserted  here  explanatoi*y  of  what  will  be  found  further  on  in  this  report. 

On  the  14th  of  September  last  a  small  force  was  started  at  the  mouth  of  the  stream 
to  remove  such  obetmotions  as,  with  the  ineffective  means  at  my  disposal,  could  be 
taken  out.  The  water  was  lower  than  ever  before  known  by  the  oldest  inhabitant. 
No  rise  took  place  till  November.    B^  the  1st  of  January,  about  4  miles  had  been 

Sartially  cleared  out.  With  such  appliances  as  we  had,  it  was  impossible  to  do  more, 
[any  logs  were  removed,  trees  cut  away  from  the  banks  and  about  750  feet  of  side 
^ms,  made  of  lumber,  were  put  in^  experimentaUyf  to  confine  the  water.  Here  is  the 
proper  place  to  describe  this  part  of  the  river.  For  3  miles  from  its  mouth  it  traverses 
a  low  wooded  morass  and  has  absolutely  no  hanks.  The  least  rise  sends  the  water 
over  thousands  of  acres  of  this  flat,  and  except  when  there  is  a  considerable  rise,  these 
3  miles  cannot  be  passed  by  boats  of  any  description.  Here  lies  the  only  real  difficulty 
in  the  way  of  any  easy  and  inexpensive  improvement  of  the  river. 

On  the  1st  of  January  the  machinery  which  had  been  used  on  the  Neuse  between 
New  Berne  and  Kinston  were  transferred  to  the  Moccasin,  and  work  was  pushed 
vigorously  np  the  stream.  All  logs  and  stumps  were  taken  out  and  overhanging 
ffrowth  very  completely  cut  away  to  within  3  miles  of  Hookerton,  a  distance  of  about 
Ss  miles  from  the  mouth  of  the  river.  On  the  22d  of  March,  the  appropriation  being 
Dearly  exhausted,  work  was  suspended. 

During  its  progress  al>out  2.000  logs  were  lifted  out,  800  stumps  pulled  up,  and  3,000 
trees  cut  from  the  banks.  Tne  amount  of  small  growth,  trasn,  accumulations,  &c., 
removed,  was  proportionately  large. 

For  your  information  I  quote  £rom  a  letter  of  C.  £.  Foy,  president  New  Berne  Board 
of  Trade. 

''  During  the  short  time  the  lower  part  of  the  stream  has  been  open,  over  5,000  bales 
of  cotton  nave  come  out  of  it,  and  other  produce  in  proportion.  A  merchant  here, 
partner  of  one  in  Snow  Hill,  tells  me  that  they  have  carried  in  wagons,  18  miles,  over 

2,000  bales  of  cotton  this  season  which  ought  to  have  come  down  the  Moccasin. 

•  ••*«•  ft 

"These  items  will  ^ve  an  idea  of  the  benefit  of  this  work  to  our  city  and  to  the 
people  living  along  this  fine  stream.  ^  •  •  i  regret  that  a  more  complete  table  or 
account  has  not  been  kept.  The  next  season  will  show  results  that  none  of  us  would 
have  dreamed  of.  The  country  bordering^  the  Moccasin  is  uncommonly  productive, 
and  if  the  stream  be  thoroughly  opened,  incalculable  benefit  will  follow  to  our  city 
and  to  the  whole  region.'' 

The  above  extracts  are  founded  upon  facts. 

My  own  observation  and  knowledge  satisfy  me  that  Mr.  Foy's  anticipations  are  none 
too  sanguine  if  the  improvements  be  made.  But  the  main  obstacle  to  any  permanent 
and  valuable  improvement  must  be  removed.  The  estimate  of  the  engineer  making 
the  survey  made  no  proper  note  of  the  extent  and  difficulty  and  importance  of  this 
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6b^Acle.  It  lies  within  the  first  3  miles  of  the  month  of  the  stream.  This  distance 
must  be  dretlgecl  and  diked;  and  to  do  it  will  require  not  less  than  from  $40,000  to 
|aO,000,  and  when  this  work  is  began  it  should  not  stop  till  completed,  if  economy  is 
tt>  be  considered. 

Open  this  channel  of  3  miles  and  carry  the  work  to  Stantoubnrg,  the  limit  of  navi- 
gation, as  it  has  bden  so  far  as  prosecuted,  and  70  miles  of  a  stream,  passing  through 
as  fine  agricultural  country  as  any  in  the  South,  will  be  free  for  the  parage  of  tiie 
abundant  and  ever- increasing  productions  of  a  most  bountiful  region  and  virtoons 
and  thrifty  people. 
This  work  lies  in  the  second  collection  district  of  this  State. 
Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
Capt.  James  Mercur,  Assistant  Engineer. 

Cuited  States  Entjineer, 


I  13. 
IMPROVEMENT  OF  BEAUFORT  HARBOR,  NORTH  CAROLINA. 

The  river  and  harbor  act  approved  March  3,  1881,  appropriated 
d30,000  for  this  improvement. 

A  project  for  the  expenditure  of  this  sum  in  the  construction  of  stone 
jetties  for  the  protection  of  Shackelford  Banks  from  further  abrasion 
was  submitted  to  the  Chief  of  Engineers  October  31,  1881,  and  by  him 
referred  to  the  Board  of  Engineers  for  their  opinion. 

The  project  was  modified  by  the  Board  by  the  addition  of  log  or  brush 
mattresses  for  foundations  for  the  jetties,  and  in  this  form  was  approved 
by  the  Chief  of  Engineers. 

The  absolute  location  and  length  of  the  jetties  being  dependent  upon 
the  effect  produced  by  those  first  built,  it  was  decided  to  build  them  by 
hired  labor. 

The  absence  of  facilities  at  Beaufort  and  Morehead  City  for  carrying 
on  work  of  this  character,  there  being  no  wharves,  docks,  ship-carpen- 
ters, smiths,  or  repair  shops  available,  no  tow-boats  or  barges  to  hire, 
no  coal  or  water  supply,  and  no  means  of  transportation  from  the  rail- 
road at  Morehead,  except  small  sailboats,  the  necessary  preparation  for 
commencing  work  has  been  slow  and  troublesome,  but  a  good  working 
plant  is  now  on  hand,  and  it  is  hoped  that  satisfactory  progress  can  be 
made. 

One  jetty  has  been  started  and  30  feet  of  it  have  been  built.  Ar- 
rangements have  been  made  for  the  supply  of  stone  and  timber  at 
favorable  prices,  and  the  work  is  in  condition  to  be  pushed  forward. 

This  work  has  been  under  the  superintendence  of  Mr.  E.  Eansom, 
assistant  engineer,  a  copy  of  whose  report  is  appended. 

Beaafort  is  a  port  of  entry. 

No  commercial  statistics  have  been  attainable. 

Money  statement 

Julyl,  1881,  amonnt  available $30,000  00 

Jaly  1,  \i^i,  amonnt  expended  during  fiscal  vear,  exclusive  of 

outstanding  liabilities  Jnlv  1,  l^ei '  82,023  08 

Jalvl,  lcf^2,  outstanding  liabilities '. 2,079  r>3 

4, 102  91 

Julyl,  1882,  amonnt  available 25,897  09 

Amount  appropriated  by  act  passed  August  2,  1882 30, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 55, 897  09 

m 

Amonnt  (estimated)  required  for  completion  of  existing  project 22, 103  i^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J 11  no  30, 1884 .     22, 100  00 
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RKPORT  OF  MR.   R.   RANSOM,  ASSISTANT  ENGINEER. 

New  Berne,  N.  C,  June  30, 1882. 

Captain:  Bj  yoar  directioD,  on  the  let  of  April  I  took  charge  of  the  projected,  im- 
provenient  to  be  made  at  Shackleford  Point,  Beaufort  Harbor. 

The  character  of  the  projected  work  required  appliances  none  of  which  could  be 
bought  or  hired  in  the  vicinity. 

'  It  was  found  impracticable  to  build  necessary  scows,  &c.,  by  contract  in  time  to 
get  any  work  done  the  present  season,  hence  lumber  was  purchased,  labor  hired,  and 
two  large  scows,  60  by  22  feet  by  5  feet  6  inches,  have  been  built  most  substantiaUy 
and  launched,  and  quarters,  &c.,  nearly  completed. 

Agreements  have  been  made  for  the  delivery  of  stone  and  logs  in  such  quantities  as 
we  may  require,  the  stone  at  not  over.  ^.25  the  cubic  yard,  and  the  logs  at  one-half 
cent  the  running  foot. 

The  right  to  prosecute  the  work  upon  the  point  without  claim  for  any  value  has 
been  obtained,  and  a  fair  beginning  has  been  made  toward  pushing  the  improvement. 

A  head  has  been  constructed  for  the  contemplated  stone  jetty,  and  mattresses  of 
logs  and  brush  have  been  laid  and  covered  with  stone  for  W  feet,  and  we  are  ready 
to  push  the  work.     Should  no  untoward  events?  interfere,  witbin  sixty  day8  euougii 
will  have  been  done  to  show,  partially,  at  least,  the  probable  effect  of  the  intended 
work. 

Circumstances  which  could  not  be  changed  have  prevented  further  progress,  every 
appliance  and  all  materials  having  to  be  built  or  brought  from  a  distance. 

The  tug  hired,  and  which  is  indispensably  necesisary,  meets  satisfactorily  all  de- 
mands made  upon  it. 

I  have  been  unable  to  obtain  any  commercial  statistics. 

The  work  lies  within  the  second  collection  district  of  this  State. 
Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
A69i9lavt  Engineer, 

Capt.  James  Mercur, 

United  States  Engineers. 


project  of  capt.  james  mercur,  corps  of  engineers. 

United  States  Engineer  Office, 

Norfolk,  Fa.,  October  31,  1881. 

Sir:  In  accordance  with  authority  granted  in  your  communication  of 
the  13th  ultimo,  I  have  caused  an  examination  to  be  made  of  Shackle- 
ford  Banks,  Beaufort  Harbor,  and  hare  the  honor  to  transmit  herewith 
a  tracing  showing  the'results. 

I  inclose  also  six  sheets  of  tracings,  reduced  to  a  common  scale,  for 
comparison,  showing  the  condition  of  Beaufort  Harbor  in  the  years 
1839-'57-'62,  and  '64-76-'80,  and  '81. 

From  an  inspection  of  these  it  becomes  apparent  that  the  condition 
of  the  Shackleford  Banks  was  essentially  the  same  in  1857  as  in  1839 ; 
that  the  channel  and  inner  harbor  in  1839  was  the  same  as  in  1881 ;  that 
no  material  changes  have  taken  place  at  any  time  in  the  harbor ;  but 
that  from  about  1857  the  point  of  Shackleford  Banks  has  been  worn 
away  so  that  the  high-water  mark  has  retreated  on  the  outside  of  the 
point  about  1,500  yards,  and  on  the  inside  about  750  yards.  About  one- 
half  of  this  wearing  away  has  occurred  since  1876,  and  the  process  is 
now  going  on  quite  rapidly,  nearly  200  yards  having  been  cut  off  during 
the  past  year. 

The  main  channel  is  now  almost  identically  the  same  as  in.  1839,  hav- 
ing in  the  interval  changed  its  direction  on  the  outer  bar  through  an 
angle  of  about  108  degrees,  and  returned  to  its  straight  course,  the  depth 
remaining  nearly  constant. 

This  indicates  that  the  wearing  away  of  Shackleford  Banks  up  to  this 
time  has  not  materially  affected  the  channel  or  harbor. 
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Should  the  banks,  however,  continae  to  wear  away  and  the  entrance 
widen,  a  new  channel  wonld  possibly  open  and  the  old  one  deteriorate. 

The  inhabitants  of  Beanfort  consider  a  narrow  entrance  of  great  valne 
to  their  town,  as  tending  to  break  up  the  storm-waves,  which  with  a  wide 
entraace  they  fear  would  sweep  directly  up  to  their  wharves  and  en- 
danger the  property  on  the  water  front. 

The  reeoramendation  of  my  predecessor,  Captain  Phillips,  upon  which 
the  appropriation  was  made,  had  in  view  protective  works  for  Shackle- 
ford  Banks  and  dredging  the  inner  harbor.  The  estimate  for  this  pur- 
pose was  $82,000. 

In  view  of  information  obtained  since  that  recommendation  was  made, 
I  would  respectfully  recommend  that  the  total  appropriation  ($30,000) 
be  expended  in  protecting,  as  far  as  possible,  Shackleford  Banks,  and 
have  the  honor  to  submit  the  following  project  for  its  expenditure,  as 
dnrected  in  letter  to  Captain  Phillips  from  the  Chief  of  Engineers,  dated 
March  19,  1881,  viz: 

To  construct  a  system  of  jetties  at  right-angles  to  the  shore  about  300 
feet  long,  and  spaced  about  300  feet  apart  in  the  vicinity  of  the  point, 
the  distance  apart  increasing  to  about  600  feet  on  the  straight  part  of  the 
beach;  these  jetties  to  be  rooted  in  the  bank  above  extreme  high-water, 
and  to  be  built  from  the  shore  end  outward,  with  a  height  of  about  5 
or  6  feet  and  a  base  of  from  15  to  20  feet;  the  jetties  to  be  made  of  rip- 
rap, with  no  stones  weighing  less  than  500  pounds  or  more  than  2,000 
pounds ;  one  jetty  to  be  built  on  each  side  of  the  point,  and  the  system 
to  be  extended  afterward  by  placing  one  between  these,  if  necessary, 
and  building  additional  ones  in  each  direction  along  the  beach  at  such 
points  as  experience  shows  them  to  be  needed. 

Owing  to  the  experimental  nature  of  the  work,  it  is  impracticable  to 
draw  definite  specifications  for  construction.  I  therefore  recommend 
that  the  necessary  stone  be  bought  by  contract,  and  that  the  work  be 
done  by  hired  labor  and  purchase  of  material  in  open  market. 

The  rapid  wearing  away  of  this  bank  renders  the  permanence  of  the 
proposed  jetties  quite  doubtful,  from  the  possibility  of  the  sea  eating 
its  way  behind  them,  and  also  undermining  them  at  their  outer  ends ; 
but  as  the  protection  is  needed  at  once,  and  the  appropriation  is  entirely 
inadequate  to  construct  a  breakwater,  the  expenditure  necessary  to  make 
a  trial  of  the  jetties  seems  justifiable.  Should  doubts  on  the  subject 
exist,  I  would  respectfully  request  that  the  project  be  submitted  to  the 
Board  of  Engineers  for  their  judgmeit. 

Very  respectfully,  your  obedient  servant, 

Jas.  Mercur, 
Captnin  of  Enghieers. 

The  Chief  of  Engineers,  U.  S.  A. 


letter  of  the  chief  of  enaineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  Dece^nher  10,  1881. 

Sir  :  I  have  the  honor  to  submit  herewith  a  report  to  this  oflBce  from 
Capt.  James  Mercur,  Corps  of  Engineers,  of  an  examination  of  Beairfort 
Harbor,  N.  C,  with  the  view  of  a  project  for  the  application  of  the  appro- 
priation of  $30,000  of  March  3,  1881,  for  the  improvement  of  that  har- 
bor, and  also  a  report  from  the  Board  of  Engineers  for  fortifications  and 
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for  river  and  harbor  improvements,  to  whom  the  qnestion  of  the  im- 
provement of  the  harbor  was  referred  for  consideration. 

I  concur  in  the  conclusions  of  the  Board,  and  beg  leave  to  recommend 
that  the  appropriation  be  applied  to  the  protection  of  Shackleford's 
Point  by  jetties,  according  to  tiie  projects  of  Captains  Phillips  and 
Mercur,  with  the  modifications  in  mode  of  construction  indicated  by 
the  Board  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  UngineerSj 
Brig,  and  Bvt  Maj.  Oen. 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War, 

[Indoraemeut.]  - 

The  recommendation  of  the  Chief  of  Engineers  for  the  application 
of  the  appropriation  of  $30,000  for  the  improvement  of  Beaufort  Harbor, 
North  Carolina,  is  approved. 
By  order  of  the  Secretary  of  War. 

H.  T.  Crosby, 
Chief  Cleric. 
War  Department,  December  14, 1881. 


report  of  the  board  of  engineers. 

Office  op  Board  of  Engineers  for  Fortifications, 
and  for  elver  and  harbor  improvements,  &c., 

^eio  Yorl'j  December  6,  1881. 

General:  This  Board,  to  whom  was  referred  by  your  letter  of  No- 
vember 17,  1881,  for  consideration  and  report,  the  whole  snbject  of  the 
improvement  of  the  harbor  of  Beaufort,  K.  C,  as  well  as  upon  the  pro- 
ject of  Captain  Mercur  for  the  application  of  the  appropriation  of 
$30,000  in  river  and  harbor  act  of  Marcii  3,  1881,  for  the  improvement 
of  this  harbor,  has  the  honor  to  submit  the  following  report  thereon. 

Beaufort  Harbor,  the  first  one  of  importance  south  of  Chesapeake 
Bay,  a  distance  of  over  200  miles,  is  not  only  the  terminus  of  the  At- 
lantic and  Korth  Carolina  Railway,  and  the  natural  outlet  of  the  inland 
commerce  conveyed  by  the  neighboring  chains  of  water  communica- 
tion, but  is  also  of  great  value  as  a  harbor  of  refuge  to  vessels  over- 
taken by  storms  on  this,  the  most  dangerous  part  of  the  coast  of  the 
United  States.  The  bar  afibrds  a  depth  of  15  feet  at  mean  low-tide. 
This  soon  deepens  sufficiently  to  give  a  channel  of  good  width,  and  no- 
where less  than  25  feet  in  depth,  to  Morehead  City,  the  railroad  termi- 
nus.   The  tidal  range  is  here  between  3  and  4  feet. 

The  importance  of  this  harbor  was  early  recognized  by  the  general 
government.  An  elaborate  survey  of  it  was  made  by  Lieutenant-Colo- 
nel  Kearney,  Topographical  Engineers,  in  1821 ;  another  by  Lieutenant 
Glynn,  United  States  Navy,  in  1839 ;  others  by  the  Coast  Survey  ia 
1857, 1862-'64,  and  1876  -,  and  finally  by  CapWn  PhilUps,  Corps  of  En- 
gineers, in  1880.  These  charts  sh^w  acycle  of  changes  in  the  bar  chan- 
nel which  will  soon  be  noticed  in  detail. 

The  formation  of  this  harbor  depends  upon  the  action  of  the  sea 
waves  and  currents  characteristic  of  the  entire  coast  in  the  vicinity. 
The  outer  sand-bank  or  cordon-littoral,  extending  from  Ocracoke  Inlet 
by  Cape  Lookout  to  Bogue  Inlet,  a  distance  of  80  miles,  is  separated 
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from  the  main  shore  by  a  chain  of  sounds  communicating  with  Pamlico 
Sound  on  the  north.  The  only  important  break  in  the  entire  distance 
is  at  Beaufort  Harbor,  where  Newport  Kiver.  North  Kiver,  and  the 
sounds  in  the  immediate  vicinity  afford  a  tidal  reservoir  of  sufficient 
capacity  to  preserve  the  depth  over  the  bar. 

The  navigable  channel  through  the  cordon-littoral  lies  between  Fort 
Macon  Point  on  the  west  and  Shackleford  Point  on  the  east,  tiie  gen- 
eral trend  of  the  coast  being  east  and  west  from  Gape  Lookout  to  Bogue 
Inlet.  The  normal  width  of  the  opening  is  about  2,200  yards,  the  chan- 
nel always  lying  near  Fort  Macon  Point  since  the  date  of  the  earliest 
surveys.  A  tendency  to  erode  this  point  was  checked  shortly  before 
the  war  by  five  spur-jetties  of  stone,  of  which  two  now  remain  intact,  two 
have  settled,  and  one  has  disappeared. 

Shackleford  Point,  which  has  never  been  protected,  at  present  shows 
a  tendency  to  wear  away,  thus  opening  a  wider  passage  and  perhaps 
endangering  the  depth  over  the  bar  by  reducing  the  velocity  of  flow  of 
the  tidal  currents.  Such  action,  if  not  prevented,  might  also  expose 
the  town  of  Beaufort  more  directly  to  injury  by  waves  in  great  storms. 

Although  the  deep  channel  through  the  cordon-littoral  has  remained 
for  sixty  years  fixed  in  position  near  Fort  Macon  Point,  the  bar  has  un- 
dergone great  changes. 

In  1821  it  had  a  useful  depth  of  about  12  feet,  and  was  situated  2,800 
yards  due  south  of  Fort  Macon  Point,  the  total  distance  between  the 
points  being  2,250  yards. 

In  1839  it  had  shifted  its  position  to  the  eastward  and  lay  nearly  south 
of  Shackleford  Point,  which  had  extended  to  meet  it  in  a  southwest 
direction  some  500  yards,  the  total  distance  between  the  points  being 
reduced  to  2,100  yards. 

In  1857  the  surveys  showed  no  marked  change.  The  deep  channel 
passed  close  to  Shackleford  Point,  which  showed  little  if  any  wear,  and 
the  bar  lay  southeast  of  it.    The  depth  also  was  13  feet  or  more. 

In  1862-'64  a  tendency  to  swing  back  appears.  The  bar  was  nearly 
south  of  Shackleford  Point  and  had  retained  about  the  same  depth,  but 
the  southwestern  part  of  the  point  had  worn  away  300  yards.  The 
total  width  between  points,  however,  was  2,100  yards,  as  in  1839. 

In  1876  the  westward  movement  of  the  bar  had  continued,  and  it  was 
nearh'  due  south  from  a  point  500  yards  east  of  Fort  Macon  Point. 
Shackleford  Point  ha^l  worn  away  on  its  entire  southwestern  side  some 
300  vards.  The  distance  between  the  points  was  2,250  yards,  the  same 
as  in  1821. 

In  1880  the  bar  remained  essentially  unchanged,  but  the  erosion  of 
Shackleford  Point  ha<l  continued,  the  distance  between  points  being 
2,600  yards.  In  September,  1881,  Captain  Mercur  surveyed  the  point, 
and  found  this  distance  to  be  2,900  yards,  with  evidence  of  continued 
wear  now  in  progress,  showing  a  total  increase  in  the  opening  since  1821 
of  d50  yards. 

Captain  Mercur  also  made  some  current  observations  near  Shackle- 
ford Point  which  throw  light  upon  the  causes  of  the  changes  in  progress. 
He  found  that  during  the  flood  a  2  to  3  mile  current  flows  in  parallel  to 
the  south  west  side  of  the  poilit  and  sweeps  sharply  around  it  to  the  north- 
east, moving  towards  Back  Sound.  During  the  first  half  of  the  ebb 
the  current  flows  past  the  north  side  of  the  point  towards  Fort  Macon 
with  a  velocity  but  little  exceeding  1  mile  per  hour;  but  later  it  divides, 
a  part  continuing  in  the  same  direction,  while  a  branch  current  sweeps 
atong  the  southwest  side  of  the  point  with  a  velocity  of  about  2.5  miles 
per  hour. 
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There  is,  therefore,  at  present  an  eroding  carrent  steadily  at  work 
npon  Shackleford  Point,  which  when  the  main  channel  passed  near  it 
(1839  to  1864)  was  probably  diverted  towards  Fort  Macon,  causing  an 
eddy  sufficient  to  build  out  the  shore  line. 

Summing  up  the  facts  above  recited,  it  would  appear  that  for  the  last 
sixty  years  the  usual  direction  of  the  channel  outside  the  points  has 
been  nearly  south,  but  that,  perhaps  by  reason  of  great  storms,  sweep- 
ing sand  from  the  southwest  breakers,  it  is  liable  to  be  diverted  toward 
the  east.  In  the  former  position  Shackleford  Point  is  liable  to  erosion ; 
in  the  latter  it  has  been  restored.  The  depth  on  the  bar  appears  to  de- 
pend on  other  causes  than  this  erosion,  being  now  apparently  greater 
than  it  was  in  1821,  when  the  opening  was  650  yards  narrower  than  at 
present. 

Within  the  harbor  the  only  material  change  since  1821  is  the  shoaling 
of  the  channel  leading  from  Fort  Macon  Point  eastward  to  Core  Sound. 
A  fine  channel,  nowhere  less  than  25  feet  deep,  leads  to  the  natuiul  ship- 
ping point,  Morehead  City,  and  there  appears  to  be  no  demand  for 
deepening  the  old  entrance  to  the  Core  Sound  Channel,  near  Fort  Macon 
Point.  The  project  of  the  late  Captain  Phillips  contemplates  dredging 
a  new  channel  9  feet  in  depth  at  low-water,  and  200  feet  wide,  to  the 
wharves  at  Beaufort,  and  thence  eastward  6  feet  in  depth  and  100  feet 
wide,  to  accommodate  small  craft  coming  from  North  Kiver  and  Core 
Sound. 

This  Board  has  no  information  as  to  the  probable  permanency  of  such 
dredgings  in  this  harbor,  and  it  agrees  with  Captain  Mercur  that  the 
present  appropriation  should  be  applied  to  the  protection  of  Shackle- 
ford Point.  It  does  not  appear  that  the  erosion  has  thns  far  injuriously 
affected  the  depth  on  the  bar,  but  apprehensions  may  reasonably  be 
entertained  that  if  the  present  conditions  as  to  currents  continue  at  the 
point,  such  a  result  may  follow. 

It  is  thought  that  in  the  conetniction  of  the  jetties  a  foundation  of 
brush,  mattresses,  or  timber  should  underlie  the  stone.  In  other  re- 
spects the  project  of  Captain  Mercur  meets  the  concun-ence  of  the  Board. 
The  work  should  be  progressiv^e,  its  extent  and  details  being  governed 
by  the  effects  produced.  The  present  appropriation  is  probably  suffi- 
cient. 

Respectfully  submitted. 

Z.  B.  TOWEB, 

Colonel  of  Engineers,  Bvt  Afaj.  Oen. 

John  Nbwton, 
Colonel  of  Engineers,  Bvt.  Maj.  Oen. 
Henry  L.  Abbot, 
Lieuteyiant' Colonel  of  Engineers^  Bvt.  Brig.  Oen. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  S.  A. 


I  X4. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER  FROM  WIMINGTON  TO  FAYETTE- 

VILLE,  NORTH  CAROLINA. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $30,000  for 
the  improvement  of  this  river  between  Wilmington  and  Fayetteville, 

KG. 
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Provid^y  That  the  Secretary  of  War  is  directed  to  expend,  of  the  money  hereby 
appropriated,  a  sum  not  exceeding  $10, 000  to  extinguish  any  claim  of  right  held  by 
any  company  or  corporation  to  take  tolls  or  make  charges  for  the  navigation  of  so 
much  of  said  river  as  is  above  described :  And  provided  further  j  That  said  claim  of  right 
ahall  be  extinguished  and  released  on  or  before  the  Ist  day  December,  1881,  and  no 
part  of  this  appropriation  shall  be  expended  in  the  improvement  of  said  river  until  such 
claim  of  right  is  wholly  extinguished  aud  released :  Provided  further,  That  nothing 
herein  contained  shall  be  taken  or  held  as  a  waiver  on  the  part  of  the  United  States 
to  the  exclusive  control  of  navigation  of  said  river,  relieved  from  any  charges  or  tolls 
imposed  by  any  company  or  corporation. 

Under  this  proviso  au  examination  into  the  value  of  tbe  franchise  of 
the  Cape  Fear  !N^avigation  Company  was  made,  and  a  report  submitted 
to  the  honorable  the  Secretary  of  War,  under  wliose  authority  $10,000 
were  paid  to  this  company  for  a  deed  extinguishing  the  right  to  take 
tnlls  or  make  charges  for  the  navigation  of  the  portion  of  the  river  be- 
tween Wilmington  and  Fayetteville ;  this  deed  having  been  first  sub- 
mitted to  and  been  approved  by  the  Attorney-General  of  the  United 
States. 

The  examination,  preparation  of  the  necessary  papers,  and  their  re- 
vision by  the  law  officers  of  the  United  States  was  completed  during  the 
high-water  stage  of  the  river.  No  work  was  undertaken  until  spring, 
when  the  necessary  plant  was  commenced  and  finished  in  time  to  com- 
mence work  with  the  June  low-water. 

Mr.  W.  H.  James,  assistant  engineer,  has  been  placed  in  superintend- 
ence of  this  work,  in  addition  to  the  work  on  the  Yadkin,  and  directed 
tbe  construction  and  work  of  the  necessary  machinery  with  his  usual 
faithfulness  and  skill.  A  copy  of  his  report  is  appended,  to  which  I  re- 
spectfully refer  for  further  information  as  to  the  details  of  the  work, 
and  for  statistics  of  navigation  and  commerce. 

Money  statement. 

July  1,  1>^1,  amount  available $30,000  00 

July  1,  1882,  amount  expended  dnring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  I,  1881 $14, 056  07 

July  1,  1882,  outstanding  liabilities 757  89 

14,813  96 

Jnly  1,  1882,  amount  available 15,186  04 

Amoont  appropriated  by  act  passed  August  2,  1882 30, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 45, 186  04 

Amount  (estimated)  required  for  completion  of  existing  p»*oject 5, 755  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .      5, 800  00 


REPORT  OF  MR.   WILLIAM  H.  JAMES,  ASSISTANT  ENGINEER. 

Wilmington,  N.  C,  JuJy  1,  1882. 

Captaix:  I  have  the  honor  to  submit  the  following  report  of  operations  duringthe 
fear  ending  June  30,  18S2,  on  "improvement  of  the  Cape  Fear  River  between  Wil- 
BUDgton  and   Fayetteville,  N.  C." 

In  the  river  and  harbor  bill  approved  March  3,  1881,  appropriating  $30,000  for  this 
object,  it  was  provided  that  "  the  Secretary  of  War  is  directed  to  expend,  of  the  money 
hereby  appropriated,  a  sum  not  exceeding  $10,000  to  extinguish  any  claim  of  right  held 
by  any  company  or  corporation  to  take  tolls  or  make  charges  for  the  navigation  of 
wmaeh  of  said  river  as  is  above  described:  And  provided  further ,  That  said  claim  of 
right  shall  be  extinguished  and  released  on  or  before  the  1st  day  of  December,  1881,  and 
iu>  part  of  this  appropriation  shall  be  expended  in  the  improvement  of  said  river  until 
wen  claim  is  wholly  extinguished  and  released." 

"All  claims  of  right  beld  by  any  company  or  corporation  to  take  tolls  or  make 
di»rges  for  the  navigation  of  so  much  of  said  river  as  is  above  described,"  having  been 
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extinguished  by  the  payment  of  |10,000  to  the  Cape  Fear  Navigation  Company,  and 
by  deed  from  said  company,  daly  approved  and  recorded,  a  project  was  Bubmitted  to 
the  Chief  of  Engineers  to  expend  the  balance  of  the  appropriation  'Mn  removing 
snags,  logs,  and  stnmps  from  the  channel,  and  in  clearing  the  banks  of  overhan|;ing 
trees,  the  same  to  be  done  by  hired  labor  and  purchase  of  material  in  open  market." 

The  said  project  bavins  been  approved  on  the  10th  day  of  June  last,  the  necessary 
plant  having  been  provided,  including  a  boister-scow  60  feet  long  by  24  feet  "^ride, 
with  16  horse-power  double  cylinder  hoisting-engine,  derrick,  and  the  necessary  tackJe, 
tools,  &c.,  and  also  the  other  required  scows,  floating  quarters,  &c,  (at  a  cost  of  about 
13,500),  work  was  commenced  at  Indian  Wells  Landing,  37  miles  above  Wilmin^on, 
and  during  the  balance  of  the  month  the  channel  of  the  river  was  cleared  of  stumps, 
trees,  logs,  snags,  and  other  obstructions  for  a  distance  of  23  miles  up  river  to  Little 
Sugar  Loaf  Landing,  60  miles  above  Wilmington  and  52  miles  below  Fayetteville 
Landing. 

In  this  work  75  trees  (mostly  large  and  some  very  heavy),  164  logs,  92  stumps,  and 
480  snags  were  taken  out  of  the  channel  and  properly  deposited;  of  the  stumps,  five 
were  blasted. 

The  water  bein^  quite  low,  it  was  deemed  advisable  to  limit  the  work  at  present, 
and  whenever  during  the  season  the  stage  of  water  is  low  enough  for  such  work,  to 
removal  of  obstructions  from  the  channel. 

During  the  continuance  of  a  moderate  rise  or  freshet  work  can  profitably  be  done  in 
removing  or  trimming  overhanging  trees,  and  late  in  the  fall,  when  the  water  is  con- 
tinuously full,  that  will  be  the  only  work  that  can  be  done  under  the  existing  project. 
It  is  hoped  that  most  of  the  troublesome  snags,  logs,  and  stumps  in  the  channel  be- 
tween Sugar  Loaf  Landing  and  Fayetteville  will  be  gotten  out  before  winter  sets  in, 
as  well  as  a  heavy  amount  of  work  done  in  removing  overhanging  trees. 

A  survey  of  this  river  was  made  in  ly71,  when  the  portion  between  Wilmington  and 
Fayetteville  was  carefully  sounded,  and  no  material  change  appears  to  have  taken 
place  since  that  time  in  the  general  character  of  the  river.  An  examination  was  also 
made  in  January,  1881,  for  a  full  report  of  which  reference  is  respectfully  made  to  the 
Report  of  the  Chief  of  Engineers  for  1881  (Appendix  I  14),  in  which  the  general 
character  of  the  river  and  improvements  needed  are  set  forth  and  estimates  made. 

"  There  is  no  continuous  channel  for  some  60  miles  down  from  Fayetteville,  and  to 
provide  one  will  require  the  contraction  of  the  waterway." 

The  $5,000  asked  for  for  experimental  dikes  would  do  but  a  very  small  portion  of 
this  work.  The  amount  required  to  complete  it  can  only  be  estimated  after  careful 
study  and  experiment. 

To  enable  steamers  to  have  the  benefit  of  increased  depth  of  water  as  soon  as  possible 
through  the  GO  miles  of  river  from  Fayetteville  down,  above  referred  to,  I  would  re- 
Bpectnilly  suggest  that  of  the  next  appropropriation  made  for  continuation  of  this 
improvement  at  least  815,000  be  allotted  for  putting  in  dikes,  jetties,  and  wing-dams, 
for  contracting  and  deepening  the  channel  in  that  portion  of  the  riv^r. 

Respectfully  submitted. 

Wm.  H.  Jamks, 
Assistant  Engineer, 

Gapt.  James  Mercur, 

Corps  of  Engineers,  U»  S,  A. 


STATEMENT  OF  NAVAL  STORES,  TIMBER,  COTTON,  AND  RICE  BROUGHT  DOWN  THE 
CAPE  FEAR  RIVER  BY  STEAMER  TO  WILMINGTON,  NORTH  CAROLINA,  DURING  THE 
YEAR  ENDING   IST  JUNE,    \^^2, 

Wilmington,  N.  C,  July  1,  1882. 

Value. 

Cotton,  7,954  bales 8237,470 

Rosin,  91,923  barrels 147,  0h6 

Spirits  turpentine,  22,301  barrels 401 ,  418 

Crude  turpentine,  l,o91  barrels 3, 182 

Tar,  16,621  barrels :«,242 

Also  in  rafts  and  jiart  ly  from  the  Black  Kiver,  which  empties  into  the  Cape 
Fear  12  miles  above  Wilmington  : 

37,000,000  feet  pine  timber 260,000 

And  from  Cape  P>ar : 
Rice,  500  bags 1,000 

1,083,398 
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A  large  quautity  of  uaval  Stores  and  cotton  comes  to  WilmiDgtou  from  the  Black 
River  via  the  Cape  Fear,  and  of  cotton  and  naval  stores  from  the  (Jape  Fear  by  lighters, 


tf  which  no  record  is  kept  that  can  be  reached. 
Respectfally  submitted. 


Capt.  James  Mercuk. 


\Vm.  H.  Jambs, 
Assistant  Engineer. 
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l[arch,18Sl 1,724     85,775  87,499  5,250 

*CTt^  year  1881- 82 45.645  380,278  425,923  43,356 

Crop  year  1880-'81 1  52,798  392,317  445,110  38,517, 

Crop  T«ar  1879-'80 39,811   531,683  571,494  44, 140| 

Cnm  year  1878-79 ,  70.495  490,337  560,832  35,186 

Crop  rear  1877-78 77,486  435,821  513,307*  31,733j 
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12, 757 
11,850 
11, 900, 
35,055' 
30,862 


8,830 
56.113 
50.867 
56.049 
70. 241, 
62,595 
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2,832,. 
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2,797; 
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2,832 
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*  Cotton  from  lat  September;  spirits,  dec.,  1st  ApriL 

I  15. 

IMPROVEMENT  OF  LILLINGTON  RIVER,  NORTH  CAROLINA. 

The  act  approved  March  3, 1881,  appropriated  $3,000  to  the  improve- 
ment of  this  river.  Thi3  appropriation  being  so  small,  and  the  river 
located  at  a  distance  from  all  works  under  this  office,- except  the  Cape 
Fear,  work  upon  it  was  postponed  until  the  beginning  of  work  upon 
the  Cape  Fear  would  enable  the  assistant  engineer  superintending  that 
work  to  supervise  this  also,  with  the  probability  that  the  machinery 
employed  on  the  Cape  Fear  might  be  used  to  advantage  on  this  work 
when,  owing  to  high-water,  it  could  not  be  used  on  the  Cape  Fear,  this 
seeming  to  be  the  only  way  in  which  any  advantageous  expenditure  of 
the  appropriation  could  be  made. 

Work  on  the  Cape  Fear  having  commenced  in  June,  no  opportunity 
to  carry  out  this  plan  has  yet  occurred,  and  no  work  has  been  done  on 
the  river. 

Money  statement. 

July  1,  1881,  amount  available $3,000  00 

Joly  I,  1882,  amoant  available 3,000  00 

Amoant  appropriated  by  act  passed  August  2,  1882 3, 000  00 

imonpt  available  for  fiscal  year  euding  June  30,  18^ 6, 000  00 
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I   i6. 
IMPROVEMENT  OF  TOWN  CREEK,  NORTH  CAROLINA. 

The  act  approved  March  3, 1881,  appropriated  $1,000  to  the  improv^e- 
ment  of  this  river.  This  appropriation  being  so  small,  and  the  river 
located  at  a  distance  from  all  works  under  this  of&ce  except  the  Cape 
Fear,  work  upon  it  was  postponed  until  the  beginning  of  work  upoM 
the  Cape  Fear  would  enable  the  assistant  engineer  superintending  that 
work  to  supervise  this  also,  with  the  probability  that  the  machiaery 
employed  on  the  Cape  Fear  might  be  used  to  advantage  on  this  work 
when,  owing  to  high-water,  it  could  not  be  used  on  the  Cape  Fear,  this 
seeming  to  be  the  only  way  in  which  any  advantageous  expenditure  of 
the  appropriation  couhl  be  made. 

Work  on  the  Cape  Fear  having  commenced  in  June,  no  opportunity 
to  carry  out  this  plan  has  yet  occurred,  and  no  work  has  been  done  on 
the  river. 

Town  Creek  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement 

July  1,  1881,  amount  avaihible |1, 000  00 

July  1,  1882,  amount  available 1,00U  OO 

Amount  (estimated)  required  for  completion  of  existiug  project 8, 078  48 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.     8, 100  OO 


I  17. 
IMPROVEMENT  OF  YADKIN  RIVEK,  NORTH  CAROLINA. 

The  improvement  of  this  river  has  been  carried  on  during  the  year  in 
accordance  with  the  approved  proje(jt  for  the  expenditui^  of  $12,000 
appropriated  by  the  river  and  harbor  act  of  March  3,  1881. 

Operations  have  been  conducted  by  the  hire  of  labor  and  purchase 
of  material  in  open  market,  under  the  supervision  of  Mr.  W.  H.  James, 
assistant  engineer,  to  whom  I  am  indebted  for  the  intelligent  and  effi- 
cient way  in  which  the  work  has  been  done.  A  copy  of  his  report,  with 
the  accompanying  tracings,  is  appended,  to  which  I  respectftiUy  refer 
for  the  details  of  the  work,  which  are  so  fully  set  forth  therein  as  to 
render  it  unnecessary  to  repeat  them. 

It  will  be  observed  that  the  cost  of  this  improvement,  so  far  as  carried 
out,  greatly  exceeds  the  original  estimates,  and  there  is  no  reason  to  sup- 
pose that  this  relative  increase  will  not  hola  for  the  whole  of  the  project 
originally  proposed.  In  this  connection  I  would  res|>ectfully  invite  atten- 
tion to  the  estimates  made  by  Mr.  James  for  the  improvement  between 
Oaks  Ferry  and  Douthet's  Mill  (Eccles  Shoal). 

These  estimates  are  based  upon  the  results  of  the  work  upon  the  river 
for  the  past  two  years,  and  are  therefore  to  be  regarded  as  entirely  trust- 
worthy. These  prices  for  removing  both  rock  and  sand  and  graVel  are 
high,  but  necessarily  so,  as  the  amounts  removed  are  very  small  for  the 
area  covered,  the  cutting  being  frequently  limited  to  a  depth  of  1  foot  or 
less,  and  the  transportation  of  removed  material  very  difficult. 

The  river  consisting  of  a  series  of  ledges  and  pools,  with  a  rapid  fall 
and  a  limited  flow  of  water  in  dry  seasons,  the  simple  removal  of  the 
ledges  would  allow  the  water  to  escape  from  the  pools  and  leave  the 
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whole  river  shoal  with  a  rapid  current;  but  as  the  bottom  is  largely  rock 
and  bowlders,  which  prevent  excessive  scour,  the  removal  of  the  ledges 
ist  supplemented  by  the  construction  of  wing  and  sill  dams  below  the 
rapids,  which,  by  backing  up  the  water  and  breaking  up  the  smooth 
water-ways,  add  to  the  friction  of  the  water  in  its  bed,  retard  its  velocity, 
and  replace  the  larger  rapids,  over  which  there  is  no  channel,  by  a  greater 
number  of  smaller  rapids  over  which  very  light-draaght  vessels  can  pass 
for  a  great  part  of  the  year. 

In  a  few  places  jetties  have  been  built  for  the  purpose  of  scouring  out 
a  channel  through  sand  and  gravel  bars.  These  channels  bid  fair  to  be 
permanent,  as  the  character  of  the  river's  bed  is  such  as  to  prevent  ex- 
cessive scour  even  with  very  high  velocities.  f^  T 

The  observations  for  the  last  year  show  that  the  entire  water  supply 
of  the  river  during  ordinary  low-water  stages  is  discharged  through  a 
channel  from  3  to  3^  feet  in  deptfi,  and  at  extreme  low-water  of  1  foot 
in  depth.  Whilst  a  greater  depth  of  course  can  be  carried  at  the  high 
stages,  it  manifestly  can  only  be  obtained  at  the  low  stages  by  holding 
back  the  water  by  some  system  of  slackwater  navigation  at  a  very  great 
expense. 

!No  actual  operations  for  the  removal  of  the  mill-dams  have  yet  been 
commenced,  the  manner  in  which  $6,000  appropriated  for  their  removal 
should  be  expended  not  having  been  decided.  This  is  now  under  con- 
sideration. 

The  following  papers  are  appended,  viz : 

Beport  of  Mr.  W.  H.  James,  assistant  englDeer. 
Eleveu  tracings  showing  location  of  mill-sites  and  ledges. 
Ten  tracings  of  mill-sites. 
Twenty-three  tracings  of  ledges. 

Money  st^itement 

Jnlyl,  1881,  amount  available $43,619  11 

Amount  received  from  sale  of  wood  to  Capt.  James  Mercnr 22  50 

$43, 641  61 

Jalj  1,  18S2,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 24,246  97 

Joly  1,  1882,  outstanding  liabilities 1,469  44 

25,  706  41 

July  1,  1&82,  amount  available 17,935  20 

imonnt  appropriated  by  act  passed  August  2,  1882 25,000  00 

Imoont  available  for  fiscal  year  ending  June  30, 1883 42, 935  20 

imonnt  (originally  estimated)  required  for  completion  of  existing  project.  11, 000  00 
imount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.     11, 000  00 


REPORTS  OF  MR.   WILLIAM   H.  JAMES,  ASSISTANT  ENGINEER. 

1. 

Salisbury,  N.  C,  July  1,  1882. 

Captain  :  I  have  the  honor  to  submit  the  following  annual  report  on  the  improve^ 
Bent  of  Yadkin  River,  North  Carolina,  during  the  year  ending  30th  June,  1882. 

Operations  were  carried  on  with  but  little  interruption  fh>m  freshets  or  bad  weather 
from  Isl  Jnly,  1881,  to  lato  in  December,  1881,  when  work,  excepting  repairs  and  care 
rf  government  property,  was  suspended  until  late  in  February,  1882,  when  it  was 
RsQcned  and  continued  without  hinderance  until  30th  June,  1882. 

Herewith  are  submitted  traced  maps  as  follows:  A  general  map  of  the  river  on  a 
Kale  of  6,000  feet  to  1  inch,  showing  the  location  of  aU  ledges  out  through  and  to  be 
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cat  through  between  the  North  Carolina  Railroad  Bridge  and  Douthet's  Mill,  and  of 
all  the  mill-dams  to  be  passed  between  the  North  Carolina  Railroad  Bridge  and  the 
foot  of  Bean  Shoals.  Also  maps  Nos.  2  to  10,  inclusive,  of  the  above-mentioned  mill- 
dams  and  approaches,  No.  2  of  Peeble's  Mill-dam,  No.  3  of  Hartley's,  and  No.  4  of 
Grimes's  dam,  drawn  to  a  scale  of  100  feet  to  1  inch,  Nos.  5,  6,  7,  8,  9,  and  10  beinff  to 
a  scale  of  400  feet  to  1  inch.  No.  1  of  Swicegood's  Mill  property  was  sent  to  yoa  last 
winter  by  Mr.  Whitford  with  maps  of  ledges  Nos.  1  to  14,  inclusive,  all  to  a  scale  of 
100  feet  to  1  inch.  I  also  send  you  traced  maps  of  ledges  No.  4  of  '*  Clinton  Shoals,'' 
Nos.  5  and  6  of  Simmison's  upper  and  lower  tish  dams;  No.  7  of  Swicegood's  Creek 
ledges.  No.  8  of  Motley's  Shoals  and  Boone's  Ford,  No.  11  of  Dutchman's  Island  Shoals, 
and  No.  14  of  Big  Rock  Shoals,  all  drawn  to  a  scale  of  100  feet  to  1  inch,  showiui;  the 
wing-dams,  jettieb,  and  training  walls  built  at  those  points.  I  also  send  yon  maps  of 
ledges  Nos.  15  to  23,  inclusive,  between  Hairston's  Ferry  and  the  foot  of  Doutliet's 
Miu-dam,  all  drawn  to  a  scale  of  100  feet  to  1  inch. 

During  the  year  a  channel  for  steamers  and  bateaux  drawing  not  more  than  2  feet 
of  water  has  been  made  navigable  for  from  eight  to  eight  and  a  half  months  of  the 
year  of  ordinary  rain-fall,  from  *•  Old  Road  Bridge  "  to  the  foot  of  "  Click's  Fish-dam," 
a  distance  of  12  miles  above  the  North  Carolina  Railroad  Bridge,  except  a  few  days' 
work  to  be  done  at  the  head  of  Swicegood's  Creek  Shoals.-  A  large  amount  of  work 
has  also  been  done  between  the  last-named  point  and  Swicegood's  Mill-dam.  Surveys 
and  maps  have  been  made  of  all  the  mill-dams,  ten  in  number,  between  the  North 
Carolina  Railroad  Bridge  and  the  foot  of  Bean  Shoals;  also  surveys  and  maps,  twenty- 
three  in  number,  made  of  all  shoals  where  work  to  any  extent  was  required  from  the 
North  Carolina  Railroad  Bridge  to  the  foot  of  Douthet's  Dam  ( **  Eccles'  Shoals  "),  about 
25^  miles  above  the  said  bridge. 

We  have  worked  for  1  foot  depth  of  water  below  the  dead  low- water  of  the  summer 
of  1881,  the  lowest  known  for  forty-five  years  past. 

Tide-gauge  observations,  taken  at  ^*  Hairston's  Ferry"  throughout  the  year,  ahqw 
that  2  feet  above  that  dead  low-water  mark  is  the  average  low-water  from  eight  to 
eight  and  a  half  months  of  years  of  average  rain-fall  at  that  point  and  for  many  miles 
above  and  below.  We  have  to  go  about  3^  feet  below  assumed  average  low -water  in 
cutting  through  ledges  to  avoid  leaving  sharp  and  dangerous  rock  points  standing 
above  the  3-feet  depth  required.  To  go  1  to  1^  feet  still  deeper  with  the  view  of  secur- 
ing navigation  throughout  ordinary  years,  would  involve  an  enormous  ontlay  en- 
tirely disproportioned  tq  the  benefits  secured. 

The  work  done  is  as  follows:  A  channel  60  feet  wide  opened  through  ''Big  Rock 
Ledge  "  (see  map  No.  2),  one-quarter  mile  above  Sowers'  Ferry ;  also,  through  "  Deep 
Hole  Ledge"  (No.  3),  and  two  other  ledges  between  "Sowers'  Ferry"  and  'nSanuah's 
Ferry."  A  channel  70  feet  wide  through  Clinton's  Shoals  (No.  4),  where  300  feet  of 
solid  rock  was  cut  through  and  a  great  number  of  large  bowlders  blasted  and  removed 
for  400  feet  below  this  point ;  also,  two  Jetties,  or  wing-dams,  put  in  to  check  the 
current  and  lengthen  slopes. 

A  channel  of  40  feet  wide  was  cut  through  ledges  as  Simmison's  upper  and  lower 
fish-dams  (Nos.  5  and  6),  and  three  wine-dams  put  in  at  each  jpoint  for  checking 
cnrrent.  At  Swicegood's  Creek  ledges  TNo.  7),  a  channel  70  to  120  feet  wide  at  apex 
of  angle  and  40  feet  wide  at  upper  end  has  be^n  cut  through,  and  wing-dams,  one  60 
and  another  72  feet  in  length,  have  been  built  to  check  and  give  proper  direction  to 
the  current. 

At  Boone's  Ford  (Motle^''s  Shoals,  map  No.  8),  a  channel  of  40  to  60  feet  width  has 
been  clei&red,  and  three  wing-dains  25,  35,  and  40  feet  lengths  and  135  feet  of  training- 
wall  pnt  in  to  wash  ont  channel  at  Boone's  Ford  and  to  give  proper  direction  to 
channel  current. 

At  Click's  Fish-trap,  one-half  mile  below  and  at  a  ledge  one- quarter  mile  below 
**  Click's  Ferry,"  channels  25  feet  wide  have  been  cut  through.  Not  very  much  more 
work  is  needed  at  these  points.  At  '^Dutchman's  Island  Shoals"  (map  No.  11)  a 
channel  40  feet  wide  has  been  opened,  and  three  wing-dams  and  180  feet  of  training- 
wall  put  in  to  washout  channel ;  also,  a  jetty  60  feet  long  from  right  bank  to  a  little 
above  the  head  of  island,  to  force  current  into  main  channel.  At  Bull  Hole  Ledge  a 
channel  40  feet  wide  has  been  cut  through.  (See  general  map  for  location ;  also  map 
No.  12  of  ledges.) 

At  Barnes'  Fish-trap,  three  and  a  half  miles  below  Hair8ton*s  Ferry,  a  channel  25 
feet  wide  has  been  cut  through  and  a  few  bowlders  removed.  Considerable  work 
remains  to  be  done  here. 

*    At  *'Big  Rock  Shoals"  (see  map  No.  14)  a  channel  of  25  feet  to  40  feet  width  has 
been  opened,  and  three  wing-dams  built  for  washing  out  channel. 

At  Swicegood's  Mill  (see  map  No.  1  of  mill-dams  furnished  last  winter,  with  14  original 
maps  of  ledges)  about  600  cubic  yards  of  rock  has  been  blasted  in  channel  prox>osed 
and  piled  up  on  either  side. 

In  the  work  before  described  there  has  been  4,468  cubic  yards  rock  blasted  and 
removed,  1,907  linear  feet  wing-dams  and  training  walls  built ;  2,247  blasts  fired ;  3,^ 


APPENDIX    I.  1105 

poands  dynamite  used ;  125  cubic  yards  timber  and  brush  put  in  dams  at  Clinton  and 
cwicen^ood  shoals ;  10  cubic  yards  ffrayel  plowed  and  scraped  awav  at  Motley  Shoals. 

The  wing-dams  and  training  wails  were  constructed  of  rock,  with  timl>er  aud  brush 
foundations  when  necessary. 

A  gre&t  number  of  bowlders  were  taken  out  from  the  channel  (many  of  which  re- 
quired blasting)  between  the  various  ledges  passed,  and  much  time  was  consumed  in 
searching  for  snch  bowlders.  The  velocity  of  current  at  Clinton  Shoals  at  average 
low- water  assnmed  is  ^  miles  per  hour. 

At  Simmison's  lower  tish-dam  at  same  stage, -2. 14  miles  per  hour. 

At  Simmiaon's  upper  fish-dam  at  same  stage,  2.05  mileq  per  hour.  At  Boone's  Ford 
at  same  stage,  2.25  miles  per  honr. 

A  considerable  portion  of  the  rock  used  in  dams  and  training  walls  was  transported 
from  1;2U0  to  1,800  feet.  It  is  estimated  that  the  balance  of  appropriations  remaining 
will  continue  and  complete  the  improvement  up  to  Oaks  Ferry,  about  23  miles  above 
the  North  Carolina  Railroad  Bridge,  exclusive  of  the  amount  to  be  paid  to  Swicegood 
for  destroying  his  water-power. 

Mill-dam  No.  1,  see  map. 

Following  is  an  estimate  of  the  cost  of  continuing  the  Improvement  from  Oak's 
Ferry  np  to  the  foot  of  rapid  at  Douthet^s  Mill  (Eccles*  Shoal),  as  follows: 

For  passing  ledge  No.  17 : 

Two  wiog-damSj  containing  300  cubic  yards  rock,  at  |3 f900  00 

Blasting,  removing  loose  rock,  25  cubic  yards  rock,  at  $3 : 75  00 

For  passing  ledge  No.  18: 

Dredging  aud  removing  sand  and  pebbles,  100  cubic  yards,  at  $2 , 200  00 

Rock  excavation  and  removal,  50  cubic  yards,  at  $3.50 175  00 

For  passing  Peeble's  Mill-dam,  No.  2 : 

Rock  and  logs  to  be  removed  from  dam,  66  cubic  yards,  at  $3 198  00 

Dredging  of  sand  and  pebbles  from  dam,  200  cubic  yards,  at  |1 200  00 

Rock  excavation  and  removal,  100  cubic  yards,  at  |3.50 350  00 

Wing-dams  of  rock,  400  cubic  yards,  at  $3.50 1,400  00 

For  passing  ledge  No.  19 : 

For  dredging  pebbles  and  sand,  75  cubic  yards,  at  $2 150  00 

For  rock  excavation  and  removal,  150  cubic  yards,  at  |3 450  00 

For  passing  Hartley's  Mill-dam,  No.  3 : 

For  rock  and  logs  to  be  removed  from  dam,  75  cubic  yards,  at  $3 225  00 

For  dredgiug  sand  and  pebbles,  300  cubic  yards,  at  |1 300  00 

For  wing-dams,  300  cubic  yards,  at  $3.50 1,050  00 

For  rock  excavation  and  removal,  51  cubic  yards,  at  $3.50 178  50 

FoT  passing  ledges  Nos.  20  and  21 : 

Removal  of  old  fish-dam,  50  cubic  yards,  at  $2 100  00 

Rock  excavation  and  removal,  10  cubic  yards,  at  $3.50 35  00 

At  No.  21,  for  blasting  and  removing  rock,  25  cubic  yards,  at  $3.50 87  50 

For  passing  Grimes's  Mill-dam,  No.  4: 

For  rock  and  logs  to  be  removed  from  dam,  75  cubic  yards,  at  $3 $225  00 

For  dredging  sand  and  pebbles,  100  cubic  yards,  at  $1 100  00 

For  rock  excavation  and  removal  200  cubic  yards,  at  $3.50 700  00 

For  wing-^ams,  600  cubic  yards,  at  $3 _,...  1,800  00 

For  passing  ledge  No.  22 : 

For  rock  and  timber  to  be  removed  from  old  fish-dam,  50  cubic  yards,  at  $2.  100  00 

For  four  wing-dams,  containing  600  cubic  yards  rock,  at  $3 1 ,  800  00 

For  rock  excavation  and  removal  100  cubic  yards,  at  $3.50 350  00 

For  passing  ledge  No.  23: 

For  foor  wing-dams,  containing  600  cubic  yards  rock,  at  $3 1, 800  00 

For  excavation  and  removal  1(%  cubic  yards,  at  $3.50 350  00 

For  dredging  sand  and  pebbles,  100  cubic  yards,  at  $1 100  00 

JUfro  for  blasting  and  removing  from  channel  between  ledges,  and  hedges 
3uid  dams,  loose  bowlders  from  Oaks  Ferry  to  foot  of  Eccle's  Shoals,  400  cu- 
bic yards,  at  $3.50 1,400  00 

14,799  00 
^  per  cent,  for  contingencies,  engineering,  &c 2, 959  80 

Total  estimate  for  work  from  Oaks  Ferry  to  Donthet's 17, 758  80 

70  E 
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The  daniages  claimed  by  mill  owners  up  to  Doutbet'M  Mill  are,  as  near  as  can  be  as- 
certained, as  follows : 

By  Swicegood $2,500  00 

By  Peebles 2,500  OO 

By  Heartley ' 5,000  00 

ByGrimefe 1 2,500  00 

Total 12,500  00 

Amount  appropriated  for  purchase  of  dams,  act  of  14tb  June,  lf"'?0,  was 6,  OOO  OO 

Leaving  amount  unprovided  for  purchase  of  dams  up  to  Douthet's 6, 50O  OO 

Amount  as  before  stated  required  in  addition  to  appropriations  made  to  com- 
plete under  existing  project  up  to  the  foot  of  £ccle*8  Shoals,  at  Douthet*8 
Mill,  is 17,758  80 

Additional  amount  required  for  purchase  of  mill-dams  up  to  that  point 6, 500  OO 

Total  additional  amount  required  over  appropriations  to  carry  improve- 
ments up  to  Don  the  t's  Mill  24,258  60 

For  a  general  description  of  the  river  and  the  dams  crossing  it  from  the  North  Car- 
olina Railroad  Bridge  up  to  the  foot  of  Bean  Shoals,  reference  is  respectfully  made  to 
the  Report  of  the  Chief  of  Engineers  for  1879  (Appendix  G  16). 

The  mill-dams  are  in  about  the  same  condition  as  therein  described  (pajge  647),  ex- 
cept that  Jones's  mill  was  burned  a  year  since,  and  that  Douthet  is  building  a  grist- 
mill adjacent  to  his  saw-miD. 

For  further  information,  reference  is  also  respectfully  made  to  the  Report  of  the 
Chief  of  Engineers  for  1881  (Appendix  1 17). 

Up  to  Douthet's  Mill,  it  is  believed  that  improvement  can  be  carried  without  diffi- 
culty and  with  benefit  to  the  country  on  the  river,  but  from  Douthet's  Mill  opward, 
an  inspection  of  the  map  accompanying  will  show  some  very  heavy  slopes  difficult 
and  extremely  expensive  to  overcome,  and  unsatisfactory  when  completed. 

The  orignal  estimate  (in  the  Report  of  the  Chief  of  Engineers  for  1679,  Appendix  Cr 
16,  above  referred  to),  for  improvement  from  foot  of  Eccle's  Shoals  up  to  the  foot  of 
Bean  Shoals  was $50,394  06 

With  15  per  cent,  added  for  contingencies,  &c 7,559  11 

Total ^7,953  17 

A  heavy  addition  to  the  amount  would  evidently  be  required  to  complete  the  im- 
provement up  to  Bean  Shoals. 
The  claims  for  destroying  water-power  will  be  about  as  follows: 

Damages  claimed,  Douthet's $2,500 

Damages  claimed,  Lau^henhonr  &  Neason's 3,  OOO 

Damages  claimed.  Bitting  &  Carver's 2, 500 

Total 8,000 

Surveys  from  Douthet's  to  foot  of  Bean  Shoals  are  not  sufficiently  advanced  to  afford 
data  for  a  revised  estimate  that  portion  of  the  river. 
Respectfully  submitted. 

Wm.  H.  James, 
Capt.  James  Mercur,  AsBUiant  Engineer, 

United  Stat€$  Engin€er$. 


2. 

Salisbury,  N.  C,  July  21,  1882. 

Captain  :  Following  is  a  statement  of  the  principal  agricultural  products  for  the 
present  veai*.  as  nearly  as  can  be  ascertained  and  estimated,  of  the  country  lying  alone 
the  Yadkin  Kiver,  that  would  seek  a  market  by  way  of  said  river  if  it  were  improved 
under  existing  project  from  the  North  Carolina  Railroad  Bridge  up  to  the  foot  of  Bean 
Shoals,  64^  miles,  viz: 

Indian  corn bushels..  668,750 

Wheat do....  199, 64S 

Oats do....  302,693 

Rye do 9,500 

Buckwheat do 402 

Barley do 65 
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Tebiteo poiiinlM. .  ^52, 201 

Canoa baleB..  491 

Very  respectfully,  your  obedieut  servant, 

Wm.  H.  James, 

AH9istant  Enginter, 
Capt.  James  MERcrR, 

Corps  of  Engineers^  U.  S.  A. 


I  i8. 
IMPROVEMENT  OF  GREAT  PEE  DEE  RIVER,  SOUTH  CAROLINA. 

The  act  of  March  3,  1881,  appropriated  $6,000  for  the  improvement 
of  this  river  between  Little  Bluil'  and  Clieraw.  Under  the  approved 
i»oject  this  has  been  expended  between  the  points  named,  by  the  pur- 
chase of  material  and  hire  of  labor  in  open  market. 

Daring  Jaly  the  work  was  carried  on  by  the  use  of  a  floating  derrick 
worked  by  hand,  and  consisted  in  removing  sunken  trees  and  logs  from 
the  river.  Some  of  the  trees  being  very  large,the  work  progressed  slowly, 
and  aathority  was  obtaineil  toemploy  a  steam  hoister,  which  commenced 
Tork  in  August  and  continued  until  October,  when  so  many  of  the 
crew  were  disabled  by  the  malarial  fevers  that  the  work  was  stopped. 

The  steam  hoister  drew  too  much  water  to  work  to  the  best  advan- 
age  at  all  stages  of  the  river,  but  did  good  service  in  removing  some 
fk  obstructions  remaining  since  the  war,  and  in  taking  out  the  large 
lees  near  Bostick's  Landing,  Tiger  Head,  Woodstone,  and  Castaway 
Feny,  a  good  steamboat  channel  being  secured  at  each  of  these  places. 

Many  of  the  trees  removed  were  found  to  be  completely  petrified,  and 
lad tobe  broken  by  blasting  before  they  could  be  lifted. 

In  November  some  work  with  the  hand  derrick  was  done  between 
little  Bloff  and  Castaway  Ferry,  and  in  December  a  gang  of  twelve 
nen  was  employed  in  trimming  the  banks.  In  January,  1882,  owing  to 
tbe  near  exhaustion  of  the  appropriation,  all  work  was  stopped  and  the 
^ant  laid  up  under  charge  of  watchmen  at  Fountain's  Landing. 

The  work  so  far  done  has  benefited  the  navigation  of  the  river,  but  it 
s  still  obslmcted  by  sunken  trees  and  snags,  and  by  the  growth  of 
trees  on  the  banks. 

This  work  has  been  under  the  superintendence  of  Mr.  H.  Heth,  a 
f»py  of  whose  report  is  appended,  to  which  I  respectfully  refer  for  a 
^tement  of  the  shipments  over  the  river. 

This  river  is  in  the  collection  district  of  GeorgetowD.  S.  C. 

The  appropriations  for  this  work  have  been : 

^ineU,  1880 |7,000 

IfawhS.l'^l C,000 

Aapst  2,  ltf82 6,000 

Maney  itatement. 

%  1, 1881,  amount  available $6,784  57 

^^J 1, 1«82,  amoant  expended  during  fiscal  year  exclusive  of 

wtetaoding  liabilities  July  1,  1881 |6,574  99 

^tlv  I,  18d2,  ontatanding  liabilities 89  68 

6, 664  67 

^>It  1 .  1882,  amount  available 119  90 

^nnt  appropriated  by  act  passed  August  2, 1882 6, 000  00 

^QBt  available  for  fiscal  year  ending  June  30,  18^3 6, 1 19  90 

AnoBnt  (estimated)  required  for  completion  of  existing  project 0, 520  00 

^OQDt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.     6, 500  00 
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REPORT  OF  MR.  H.  URTH,  ASSISTANT  EXGINKER. 

Georgktowx,  S.  C,  July  11, 1^62. 

Captaix:  I  have  the  honor  to  submit  the  following  report  of  work  done  on  the  Great 
Pee  Dee  River  from  July,  IHnl,  to  Jaly,  1882. 

Darinjc  the  month  of  July,  1881,  the  work  was  pushed  ahead  at  ''Tiger  Head,''  a 
liend  in  the  river  filled  with  fallen  and  sunken  trecis,  many  of  which  were  foand  to  be 
60  and  HO  feet  long,  and  from  4  to  6  feet  in  diameter.  During  July  the  work  pro- 
gressed slowly,  the  only  mechanical  appliance  for  raising  these  heavy  trees  being  a 
«cow  derrick  fitted  up  with  a  hand-winch.  Early  in  August  the  steamer  MarioD  'vras 
hired  by  the  government  and  commenced  work  at  Bostick's  Landing,  where  a  number 
of  sunken  trees  were  taken  up,  also  a  numl>er  of  piles,  driven  down  to  obstruct  the 
navigation  of  the  stream  during  the  war,  were  removed. 

During  September  the  steamer  Marion,  taking  advantage  of  a  temporary  rise  in  the 
river,  asccnaed  as  far  as  "Tiger  Head/'  and  completed  the  heavy  work  at  this  point. 
A  good  channel  for  steamers  was  obtained  at  this  point,  also  at  Woodstone,  Bostick's, 
and  Castaway  Ferry.  Many  of  the  logs  had  to  be  olown  to  pieces,  powder  being  used. 
and  were  found  perfectly  j>etriiied.  Tne  river,  up  to  the  month  of  October,  continued 
so  very  low  that  the  Marion  drawing  4  feet  water  was  unable  to  do  the  work  she 
otherwise  would  have  done.  In  October,  owing  to  sickness  (fever)  among  the  em- 
ploy^^s,  and  the  river  continuing  to  fall,  work  with  steamer  was  suspended. 
,  In  November,  1881,  work  was  continued  with  derrick  between  Little  Bluff  and  Casta- 
way Ferry.  The  appropriation  running  Jow  all  hands  except  twelve  men  were  dia- 
charge<l,  who  were  kept  at  work  during  the  month  of  December,  clearing  the  banks 
of  overhanging  trees  and  obstructions  to  navigation. 

In  Januar>',  1882,  all  hands  were  discharged  except  the  necessary-  guard,  and  the 
plant  since  that  time  laid  up  at  Fountain's  Landing. 

The  steamer  Mariou  was  the  only  available  boat  that  could  be  hired  for  this  work  : 
she  proved  to  draw  too  much  water  and  was  too  unwieldy  for  work  in  a  narrow  ana 
ahaltow  river.  Notwithstanding  these  drawbacks  she  did  some  excellent  work,  and  it 
is  satisfactory  to  know  that  the  work  accomplished  has  given  entire  satisfaction  to 
th«  pilots  and  captains  of  the  steamers  plying  on  the  Great  Pee  Dee. 

The  following  are  believed  to  be  the  shipments  of  produce  down  the  Pee  Dee  an- 
nually: 

Timber,  feet 36,000,000 

Cotton,  bales 38,000 

Naval  stores,  barrels 120,000 

Shingles 80,000,000 

The  commerce  of  the  river  is  sufficient  to  give  employment'to  two  steamers. 
The  Great  Pee  Dee  is  in  the  collection  district  of  Georgetown,  8.  C. 
Respectfully, 

H.  Hktii, 
Assistant  Engineer. 
Capt.  Jamks  Meticur, 

Corps  of  Engineers,  V.  8.  A. 


I  19. 

IMPROVEMENT  OF  WACCAMAW  RIVER,  SOUTH  CAROLINA. 

The  river  and  harbor  act  of  March  3,  1881,  appropriated  $10,000  for 
continuing  the  work  on  the  river. 

The  expenditore  of  this  sum  has  been  carried  on  in  accordance  with  the 
approved  project  in  strengthening  the  old  jetties,  building  new  ones, 
rem(}ving  sunken  logs  and  ti*ees,  and  trimming  the  banks  of  overhang- 
ing trees,  and  those  liable  to  fall  into  the  river. 

The  work  has  been  carried  on  by  hired  labor  and  the  purchase  of  ma- 
terials in  open  market,  the  pile-dri\ing  and  hoisting  trees  being  done 
by  a  steam  hoister  hired  for  the  purpose,  and  the  banks  cleared  by 
gangs  of  laborers  under  suboverseers. 

The  action  of  the  jetties  has  been  assisted  when  necessary  by  the 
scouring  effect  of  the  wheel  of  a  tug-boat,  which  was  moored  so  the 
water  was  thrown  by  its  wheel  on  the  points  where  scouring  was  needed. 
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The  effect  of  the  jetties  and  tug-boat  has  been  satisfactory,  having 
secured  a  depth  of  12  feet  of  water  on  the  Needle's  Eye  and  Oat  bed 
shoals,  which  were  formerly  very  troublesome. 

The  channel  in  the  upper  river  still  contains  several  shoals  5  only  about 
6  feet  can  now  be  carried  over  Cox  Shoal,  which  is  the  highest  point  at 
which  jetties  have  been  built.  These  as  well  as  some  other  jetties  need 
ftlling  to  make  them  effective;  but  it  is  proposed  in  some  cases  to  make 
them  tight  by  sheet  piling,  as  being  cheaper,  more  nearly  water-tight, 
and  promising  greater  endurance  than  log  and  brush  filling. 

The  appropriation  being  nearly  exhausted  all  operations  were  sus- 
pended on  the  31st  of  May,  1882. 

This  work  has  been  under  the  superintendence  of  Mr.  H.  Heth,  assist- 
ant engineer,  to  whom  I  am  indebted  for  the  faithful  manner  in  which 
it  as  well  as  the  other  works  under  his  supervision  has  been  carried 
oat.  A  copy  of  his  report  is  appended,  to  which  I  would  respectfully 
refer  for  further  details  of  the  work  and  the  shipments  by  the  river. 

The  Waccamaw  is  in  the  collection  district  of  Georgetown,  S.  C. 
Total  amonnt  appropriated  for  this  work  is  |29,400. 

Money  statement 

July  1,  1881,  amount  available i $19,045  20 

Jnlj  1,  1882y  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 18,433  17 

July  1,  1882,  amount  available 612  03 

Amount  appropriated  by  act  passed  August  2,  1882 4,400  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 5,012  03 


REPORT  OP  MR.   H.    HETH,   ASSISTANT  ENGINEER. 

Georgetown,  S.  C,  *Tuly  11, 1882. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  done  on  the 
Waccamaw  Kiver  during  the  past  year.    The  work  has  been  on  the  following  shoals : 

Moani's  Landing  Shoal. 

Jackson's  Bluff  Shoal. 

Dennis's  Fish-Hole  Shoal. 

Indian  Creek  Cut-off. 

Between  the  mouths  of  Indian  Creek. 

Indian  Creek  Shoal. 

Cox  Shoal. 

Additional  work  on  Needle's  Eye  Shoal  and  Oat  bed  Shoal. 

The  object  of  the  work  on  these  shoals  has  been  to  procure  a  depth  of  12  feet  of 
vater.  Dredging  was  proposed  in  the  original  project  submitted  by  Captain  Phillips, 
bat  it  vrikB  found,  after  advertising  for  dredgers^  that  the  amount  appropriated  was 
M>t  safficient  at  any  one  time  to  justify  the  owners  of  dredging  machines  to  encounter 
tbe  risk  of  bringing  their  dredges  so  far.  The  only  plan  left  was  to  try  the  effect  of 
je^tita,  which  was  carried  out  on  all  the  shoals  in  pretty  much  the  same  manner,  be- 
BMC  modified  in  structure  as  the  shoals  varied. 

The  plan  consisted  in  driving  a  double  row  of  piles  from  each  bank  and  filling  in 
between  the  piles  with  logs  and  brush,  thus  contracting  the  volume  of  water  on  the 
liKia].  and  at  the  same  time  accelerating  it.  When  the  water  thus  contracted  failed 
to  scour  out  the  channel  to  a  requisite  depth,  a  steam-tug  was  used  to  deepeii  the 
thanoel.  The  combination  has  always  proved  satisfactory,  and  the  two  shoals,  which 
save  mnch  trouble  to  shippers  and  ship-owners,  are  now  readily  passed  over  by  ves- 
»U  drawing  12  feet  of  water,  namely,  "Needle's  Eye  Shoal"  and  "Oat  bed  Shoal." 
The  drivinjc  of  piles  has  been  pretty  much  completed  on  all  the  shoals  mentioned 
above ;  on  several  of  them  no  filling  has  been  put  in,  which  leaves  them  practically 
^aeless.     This  fact  is  due  to  the  appropriations  having  been  exhausted. 

In  addition  to  the  work  above  mentioned,  a  large  amount  of  work,  equally  necessary 
^  tbe  navigation  of  the  river,  has  been  done ;  that  is,  clearing  the  banks  o^  overhang- 
'sg  trees.  The  Waccamaw,  as  you  ascend  towards  Couwayborough,  the  head  of  steam 
^WgatioD,  becomes  narrow  though  deep,  and  the  bends  are  frequent  and  very  sadden  ; 
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hence  it  becomes  absolutely  necessary  to  trim  the  trees  well  back  in  these  bends.  J 
large  number  of  sunken  trees  and  timber  rafts  have  been  taken  from  the  stream.  Th< 
work  of  driTing  piles  and  clearing  the  stream  of  sunken  obstructions  was  performed  b; 
Captain  Daggett,  from  whom  the  government  hired  by  the  day  a  steamer  rigged  uj 
with  steam  hoister  and  pile-driver. 

The  following  shipments  have  l>een  made  down  the  Waccamaw  during  the  pas 
year: 

Feet  of  lumber 21,000,00 

Barrels  naval  stores 130,  OOi 

Tierces  of  rice 5, 00< 

Bales  of  cotton 30,  00< 

Shingles 1,000,0« 

A  number  of  schooners  are  regularly  employed  between  northern  ports  and  Po 
Bluff  on  the  Waccamaw  carrying  these  products  to  market ;  five  steamers  are  employee 
more  or  less  of  their  time  in  the  trade  of  this  river. 
The  Waccamaw  is  in  the  collection  district  of  Georgetown,  S.  C. 
Very  respectfully, 

n.  Hetii, 
As$iatant  Engineer. 
Capt.  James  Mercur, 

Corps  of  Engineers ^  U.  S.  A. 


I  20. 

IMPROVEMENT  OF  SANTEE  RIVER,  SOUTH  CAROLINA. 

The  act  of  March  3,  1881,  appropriated  $22,000  for  *' improving  Sau- 
tee  Elver  by  deepening  and  straightening  its  outlet  to  Winyah  Bay 
throngh  Mosquito  Creek.'' 

Under  authority  of  the  Chief  of  Engineers  a  survey  of  this  creek  was 
made  and  a  project  for  the  expenditure  of  the  appropriation,  based  a])on 
its  results,  submitted  to  the  Chief  of  Engineers  and  approved  by  him 
and  the  honorable  the  Secretary  of  War. 

This  project  contemplated  makingtwolongcuts  30feet  wideat  top  and  6 
feet  deep  through  marsh  land  belonging  to  private  parties,  and  replacing 
the  county  bridge  by  a  draw-bridge,  and  contained  a  proviso  that  no 
work  should  be  done  until  the  right  of  way  through  this  land  should  be 
granted  free  of  cost  to  the  United  States,  and  reasonable  bids  for  the 
execution  of  the  work  received. 

The  projected  work  becoming  known  to  the  rice  planters  on  the  Santee, 
a  great  opposition  to  its  execution  was  developed  on  the  part  of  some  of 
them,  for  fear  that  the  straightening  of  the  creek  should  lead  to  the 
introduction  of  salt  water  in  their  rice  canals.  Petitions  from  these 
parties  having  been  submitted  to  the  honorable  the  Secretary  of  War, 
all  work  was  suspended  until  this  matter  could  be  investigated. 

A  series  of  tidal  observations  for  one  lunar  month  was  taken,  the 
relative  levels  established,  and  the  tidal  cun-ents  through  the  proposed 
canal  computed,  showing  that  there  was  no  reasonable  grounds  to  fear 
that  more  salt  water  would  i>enetrate  the  Santee  than  did  before  the 
improvement  was  made. 

Opposition  was  also  encountered  in  running  one  of  the  proposed  cuts 
near  the  dwellings  on  South  Island,  and  at  the  request  of  the  residents, 
no  objections  in  an  engineering,  point  of  view  existing,  the  route  was 
changed  bj'  the  authority  of  the  honorable  the  Secretary  of  War,  so  as 
to  make  two  short  cuts  instead  of  one  long  one. 

Papers  granting  right  of  way  by  the  route  as  at  present  adopted  have 
been  furnished  by  the  parties  owning  the  land  through  which  the  pro- 
posed improvement  nins,  and  have  been  forwarded  to  the  Chief  of  En- 
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gineerd  to  be  submitted  to  the  Department  of  Justice  for  their  examin- 
ation and  approval. 

When  the  right  of  way  is  ^ven  to  the  satisfaction  of  the  law  officers 
of  the  government,  it  is  proposed  to  advertise  for  proposals  to  do  the 
work  required  for  connecting  the  Santee  with  Winyah  Bay  by  contract, 
the  enlargement  of  the  cuts  and  the  deepening  of  the  creek  and  cutting 
off  some  projecting  points  being  postponed  until  further  appropriations 
are  made. 

This  "work  is  in  the  collection  district  of  Georgetown,  Sonth  Carolina. 

The  appropriations  for  this  work  have  been : 

March  3, 1881 $22,000 

August  2,  1882 20,000 

Money  statement 

Julyl,  1881,  amount  available $22,000  00 

Jul?  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabUi  ties  July  1,  1881 1,372  94 

July  1,  1882,  amount  available 20,627  06 

Amount  appropriated  by  act  passed  August  2,  1882 20,000  00 

Amount  aTailable  for  fiscal  year  ending  June  30,  1883 40,627  06 

Amount  (estimated)  rei^uired  for  completion  of  existing  project 62,  427  00 

Amonnt  that  can  he  prohtably  expended  in  fiscal  year  ending  June  30, 1884 .     62, 500  00 


lax. 

IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 

The  act  of  March  3,  1881,  appropriated  $8,000  for  this  river.  Work 
daring  the  year  has  been  carried  on  in  accordance  with  au  approved  pro- 
ject for  clearing  out  the  river  by  hired  labor  and  purchase  of  material 
in  open  market,  with  a  view  to  ultimately  securing  a  depth  of  4  feet  at 
low-water. 

After  the  stoppage  of  work  on  the  Pee  Dee  the  steam  bolster  which 
had  been  employed  there  was  hired  to  work  on  the  Wateree,  and  com- 
menced operations  in  January,  1882.  She  continued  working  until 
April  29,  1882,  when  she  was  entirely  disabled  by  the  explosion  of  one 
of  her  boilers.  No  other  hoister  being  available,  work  from  that  time 
to  the  end  of  the  fiscal  year  was  confined  to  clearing  the  banks  of  over- 
hanging trees. 

The  work  both  in  the  river  and  on  its  banks  has  been  restricted  to 
that  part  of  the  stream,  8  miles  in  length,  which  is  below  the  railroad 
bridge  of  the  Camden  Branch  of  the  South  Carolina  Eailroad.  This  is 
a  close  bridge,  and  allows  only  15.3  feet  of  head  room  under  it  at  low- 
water. 

The  bridge  of  the  W.  C.  and  A.  Bailroad  also  crosses  this  river  about 
5  miles  farther  up,  and  has  a  clear  head  room  of  16.9  feet  above  low- 
water. 

These  bridges  not  only  prevent  the  passage  of  vessels  with  masts  or 
smoke-stacks,  but  have  been  too  low  to  admit  the  passage  of  any  hoister 
or  derrick  scows  which  have  been  available  up  to  this  time. 

The  steam  hoister,  being  employed  during  the  high-water  months  ot 
the  year,  could  not  completely  clear  the  river  of  logs  as  she  worked  up 
stream,  as  many  logs  and  trees  are  not  visible  at  high-water ;  she  there- 
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fore  removed  those  which  the  state  of  the  water  allowed,  leaving  the 
others  for  a  lower  stage. 

Mr.  H.  Heth,  assistant  engineer,  has  superintended  this  work.     A 
copy  of  his  report  is  appended. 

The  Wateree  River  is  in  the  collection  district  of  Georgetown,  S.  C. 

Money  statement, 

July  1,  1881,  amount  available |8,  OOO  00 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusiveof  out- 
standing liabilities  July  1,  1881 $7,074  87 

July  1, 18^,  outstanding  liabilities 775  44 

7,859  31 

July  1,  1882,  amount  available 149  69 

Amount  appropriated  by  act  passed  August  2,  1882 15,  OOO  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 15, 149  69 

Amount  (estimated)  reauired  for  completion  of  existing  project 36,  000  00 

Amount  uiat  can  be  pront&bly  expended  in  fiscal  year  ending  June  30, 1884.  31, 000  00 


REPORT  OF  MR.   H.   BETH,  ASSISTANT  ENGINEER. 

GEORGETOWir,  S.  C,  July  11,  1882. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  done  on  the 
Wat-eree  River  during  the  year  ending  June  30,  1H82: 

In  January  last  the  ffovemment  hired  the  steamer  Marion  from  Messrs.  Cordes  and 
Cole  to  work  on  the  Wateree.  The  steamer  was  fitted  up  with  steam-hoisting  appa- 
ratus. 

The  work  done  on  the  Wateree  has  been  confined  to  points  between  its  month  and 
the  railroad  bridges  of  the  Camden  branch  of  the  South  Carolina  Railroad,  which 
crosses  the  Wateree  8  miles  from  its  mouth.  Between  the  mouth  of  the  Wateree  and 
the  railroad  bridge  the  river  was  found  to  be  very  crooked  and  impassable  almost  its 
entire  len^h,  from  sunken  trees  and  overhanging  trees  which,  at  points,  would  actu- 
ally meet  m  the  middle  of  the  stream ;  so  not  only  was  it  necessary  to  clear  a  channel^ 
but  to  cut  away  as  the  boat  ascended. 

The  railroad  bridge  was  finally  reached,  but  a  great  deal  of  work  remains  to  be 
done  between  the  bridge  and  the  mouth. 

During  the  short  time  the  Marion  was  at  work  on  the  Wateree  the  river  was  con- 
tinually rising  and  falling.  The  overseer  in  charge  of  the  work  coul^  not  work  sys- 
tematicallv  from  the  month  up  towards  the  bridge,  but  was  compelled  to  work  on  such 
lo^s  and  oDstmctions  as  he  could  reach.  The  distance,  8  miles  from  the  mouth  to  the 
bridge,  is  one  network  of  sunken  logs. 

The  Marion  proved  to  be  i^  large  and  unwieldy  for  this  narrow  stream,  and  being 
a  stem-wheel  boat  could  not  be  turned  around  and  moved  from  side  to  side. 

The  Marion  continued  work  during  the  months  of  February,  March,  and  April. 
Her  boiler  exploded  on  the  27(h  April.  A  full  report  of  this  accident  was  made. 
Since  then.  May,  June,  and  July,  up  to  the  present,  work  equally  essential  has  been 
carried  on,  clearing  the  banks  of  overhanging  trees,  and  trees  which  must  fall  in 
sooner  or  later  ana  choke  up  this  narrow  and  crooked  stream. 

The  head  of  navigation  on  the  Wateree  is  Camden,  a  flourishing  inland  town  with 
a  population  of  2,5(K).  The  Wateree,  some  70  miles  below  Camden,  unites  with  the 
Congaree,  forming  the  San  tee.  The  principal  productions  of  the  country  through 
which  it  flows  from  Camden  down  are  cotton,  tobacco,  and  com ;  it  is  a  very  rich 
country.  The  farmers  complain  very  much  at  the  excessive  railroad  freights,  and  are 
all  much  interested  in  the  improvement  of  their  river,  which  I  feel  assured  will  be  of 
a  great  pecuniary  benefit  to  them,  giving  them  water  transportation  to  Charleston^ 
8.  C. 

I  have  no  means  of  ascertaining  the  annual  products,  or  rather  the  amount  of  each 
article  produced  during  the  year  in  the  section  watered  by  the  Wateree.     The  \yateree 
is  in  the  collection  district  of  Georgetown,  S.  C. 
Very  rewpectfullv, 

H.  Heth, 
Asshtant  Engineer, 

Capt.  James  Mercvr, 

Corps  of  Engineers^  U,8»J, 
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I  22. 

EXAMINATION  OF  WHITE  OAK  RIVEP,  NORTH  CAROLINA. 

United  States  E^GINEEB  Office, 

Norfolky  Va.,  April  19,  1882. 

Geitebax  :  I  have  the  honor  to  submit  the  following  report  upon  the 
examination  of  the  White  Oak  River,  North  Carolina,  with  which  I  was 
charged  by  your  letter  of  March  21, 1881,  and  by  Special  Order  No.  120^ 
paragraph  13,  A.  G.  O.,  May  26, 1881. 

The  examination  was  made  by  Mr.  J.  P.  Darling,  assistant  engineer, 
whose  report,  together  with  a  tracing  of  the  part  of  the  river  included 
in  the  examination,  is  transmitted  herewith. 

The  White  Oak  Kiver,  whose  extreme  length  is  probably  between  30 
and  40  miles,  enters  the  Atlantic  at  Bogne  Inlet,  tlie  southwestern  end 
of  Bogae  Sound,  about  35  miles  west  of  Cape  Lookout,  and  about  25 
miles  from  Fort  Macon,  Beaufort,  IS.  C. 

One  of  the  proposed  routes  of  inland  water  communication  crosses 
the  river  diagonally  near  Swansborough,  on  a  line  giving  nearly  the  re- 
quired depth  of  9  feet  at  low- water,  for  a  distance  of  about  2  miles. 
Should  this  line  be  adopted,  the  necessary  improvement  of  this  part  of 
the  river  would  be  included  in  the  general  work  of  opening  the  route. 

The  navigation  of  the  river  is  now  only  suitable  for  open  sailboats 
drawing  not  more  than  3  feet  of  water,  which  find  their  way  to  a  market 
for  the  country  produce  at  Beaufort  and  Morehead  City,  through  Bogue 
Sound,  which  only  admits  of  a  draught  of  water  of  about  2  feet.  These 
boats,  which  are  in  general  owned  by  the  parties  whose  produce  they 
carry,  afford  transportation  at  cheap  rates  to  all  the  merchandise  carried 
np  and  down  the  river. 

Any  increase  in  depth  in  the  river  would  be  of  no  benefit  to  them, 
owing  to  the  shoal  water  which,  with  a  depth  of  about  2  feet,  extends 
through  a  distance  of  3  miles  on  Bogue  Sound ;  I  have,  therefore,  not 
considered  it  necessary  to  submit  any  project  for  the  improvement  of 
the  river. 

This  river  is  in  the  collection  district  of  Beanfort.  No  statistics  as  to  tlie  amoant 
9f  commerce  could  be  obtained.  Nearest  port  of  entry,  Beaufort,  N.  C. ;  nearest  light- 
honae.  Cape  Lookout;  nearest  fort,  Fort  Macon. 

I  remain,  very  respectfully,  your  obedient  servant, 

Jas.  Meecur, 
Captain  of  Efigineera. 
The  Chief  of  Engineers,  XJ.  S.  A. 


report  of  mr.  john  p.  darling,  assistant  engineer. 

United  States  Engineer  Office, 

Norfolk^  Va.,  JpHl  18,  1882. 

Captain:  I  have  the  honor  to  submit  the  following  report  with  the  accompany infir 
tncing  of  my  examination  of  the  White  Oak  River,  r^orth  Carolina,  made  in  accord- 
uiee  with  your  instructions  in  the  month  of  December,  18ri}. 

The  examination  extended  to  Stella  Bridge  and  post-office,  10.45  miles  from  the 
ialet;  from  this  point  to  the  head  of  navigation,  a  distance  of  about  10  miles,  there 
«  said  to  be  plenty  of  water,  at  least  5  feet. 

Th^e  is  only  one  town  of  any  importance  on  the  river,  Swansborough,  which  has,  I 
preaame,  about  500  inhabitants.     Stella  has  a  store,  post-office,  and  one  or%wo  houses. 

The  average  rise  and  fall  of  the  tide  in  the  White  Oak  at  Swansborough  during  the 
time  the  gauge  was  kept  there  (six  days)  was  1.3  feet;  the  diflference  between  the 
highest  and  the  lowest  tide  during  the  same  time  was  1.8  feet.    The  east  corner  of  the 
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door-sill  of  tb«  eastern  door  of  the  oaly  briok  store  at  Swansborough  is  20.898  fee^ 
above  average  low-water. 

There  is  5  feet  of  water  ou  Bogue  Inlet  Bar,  and  the  same  can  be  carried  to  Swans- 
borough,  3^200  feet  above  the  bar.  From  Swansborough  up  the  river  for  about  3^  miles 
the  water  is  still  about  5  feet,  but  above  that  point  there  is  only  about  3  feet  to  tlie 
mouth  of  the  Narrows ;  from  the  mouth  of  the  Narrows  up  there  is  better  water.  Ixi 
two  places  the  channel  is  narrow,  with  oyster  rocks  on  each  side;  one  place  is  jast; 
below  Swansborough  and  the  other  is  above  Jones's  Island,  about  4  miles  from  the  bar  ; 
by  putting  stakes  on  these  rocks  they  can  be  avoided  b^  vessels  coming  in  there. 
There  are  two  entrances  from  Bogue  Sound  into  the  White  Oak,  one  below  Weck'a 
Lsland,  the  other  above,  through  which  nearly  all  the  vessels  go  to  Beaufort,  N.  C.  ; 
they  do  not  care  to  go  outside,  and  as  they  can  only  carry  2  feet  of  water  through  tlie 
sound,  I  do  not  see  that  it  would  do  much  good  to  expend  money  on  the  Whit«  Dale 
unless  Bogue  Sound  was  improved ;  therefore,  I  have  made  no  estimate  for  improve- 
ment. 

There  are  only  a  few  small  vessels  that  trade  from  this  river  at  present,  and  the;^ 
draw  only  about  2  feet  of  water.     I  could  get  no  information  as  to  the  amount  of 
shipping,  as  each  man  ships  his  own  produce }  the  principal  articles  are  naval  stores, 
cotton,  lumber,  and  fish. 

I  think  there  would  be  considerable  increase  in  shipping  if  Bogue  Sound  was  im- 
proved ;  the  distance  from  Swansborough  to  Beaufort  Harbor  is  estimated  at  25  miles. 

The  White  Oak  River  forms  the  boundary  between  Onslow,  Jones,  and  Carteret 
counties,  Onslow  being  on  the  west  side  and  the  others  on  the  east. 
I  am,  captain,  very  respectfully,  your  obedient  servant, 

Jno.  p.  Darling, 
Assistant  Engineer. 

Capt.  James  Mercur, 

Cm'p^  of  Engineers^  U,  8.  A, 


I  23, 

examination  of  mefterrin  river,  north  carolina. 

United  States  Engineer  Office, 

Norfolk^  Va.^  January  16,  1882. 

General  :  I  have  the  honor  to  submit  the  following  report  ui)ou  an 
examination  of  the  Meherrin  River,  with  which  I  was  charged  by  orders 
from  the  Chief  of  Engineers,  under  the  river  and  harbor  act  approved 
March  3, 1881. 

The  examination  was  made  under  directions  fix)m  this  office  during^ 
the  monthsof  November  and  December,  1881,  by  Mr.  Charles  M.  Yeates,, 
at^sistant  engineer,  whose  report,  with  three  sheets  of  tracings,  are  for- 
warded herewith.    The  detailed  map  will  be  forwarded  when  completed. 

The  Meherrin  River  rises  in  Lunenburg  County,  Virginia ;  flows  be- 
tween Lunenburg  and  Maoklenburg  through  Brunswick  and  between 
Oreenville  and  Southampton  counties,  Virginia.  Passing  into  Kortli 
Carolina,  it  runs  through  Northampton  and  Hertford  counties  and 
empties  into  the  Chowan  about  4  miles  above  Winton. 

Skinner's  Bridge,  the  upper  limit  of  the  examination,  is  a  closed  bridge. 
From  thence  to  Princeton  Landing,  4  miles,  the  river  is  only  used  for 
lumber,  and  is  so  blocked  by  booms  that  any  attempted  improvement 
would  interfere  with  this  business,  or  else  be  very  temporary  in  its 
effects.  From  Princeton  Landing  to  Murfreesborough,  5^  miles,  the 
removal  of  logs  and  fallen  trees  and  clearing  banks  would  cost  aboat 
^4,(K)0,  and  would  give  a  channel  of  8  feet  at  low-water.  There  is  at 
present  very  little  navigation  over  this  part  of  the  river,  and  no  pros- 
pect of  an  immediate  increase  if  the  improvement  is  made. 

Murfreesborough,  distant  from  the  Chowan  11 J  miles,  a  town  of  650 
inhabitaifts,  ships  annually  6,000  bales  of  cotton,  5,500,000  feet  sawed 
lumber,  300,000  logs,  and  3,000  long  piles,  and  receives  1,000  tons  of 
fertilizers  and  general  merchandise  to  the  value  of  $225,000. 
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Vessels  drawing  7  feet  now  reach  Murfreesborough  with  difficulty  at 
low- water,  and  the  navigation  is  endangered  by  sunken  logs.  The  re- 
moval of  these  obstructions  would  cost  about  $8,000,  and  the  dredging 
ne<»ssary  to  secure  a  9-foot  channel,  80  feet  wide,  about  $4,500 ;  giving 
the  total  cost  for  an  improvement  below  Murfreesborough  similar  U)  that 
in  the  Blackwater  and  Nottoway,  of  $12,500,  or  for  the  whole  river  of 
$16,500. 

This  improvement  would  allow  the  line  of  steamers  now  running  be- 
tween Murfreesborough  and  the  Seaboard  and  Eoanoke  Eailroaid  at 
Franklin,  on  the  Blackwater,  to  navigate  the  Meherrin  drawing  as  much 
water  as  they  now  do  on  the  Blackwater,  and  would  allow  vessels  to 
load  to  as  great  a  depth  at  Murfreesborough  as  can  be  carried  to  sea  • 
through  the  inlets. 

The  Meherrin  Hiver  is  in  the  second  collection  district  of  North  Carolina. 

RECAPITULATION. 

Cost  of  improvement  above  Murfreesborough $4,000 

Cost  of  improvement  below  Murfreesborough 12,500 

Cost  of  improvement,  total 16,500 

Very  respectfully,  your  obedient  servant, 

Jas.  Mercue, 
Captain  of  Engi^ieers. 
Tke  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  charles  h-  yeate9,  assistant  engineer. 

United  States  Engineer  Office, 

Norfolk^  Fa.,  January  10,  1882. 

Captain:  I  have  the  honor  of  submittiug  this  my  report  on  the examinatioo  or  sur- 
vey of  Meherrin  River,  North  Carolitia,  accompanied  with  three  sheets  of  tracings  from 
the  original  maps  (scale  7^)  showing  the  general  topographical  features  along  the 
river  and  the  depth  of  water  therein. 

The  survey  between  Murfreesborough  and  the  mouth  of  the  river  shows  a  generally 
l^ood  channel,  whose  greatest  depth  is  39  feet ;  but  to  get  a  channel  of  80  feet  width 
and  9  feet  depth,  for  which  I  have  estimated,  it  is  necessary  to  make  excavations  at 
four  points  which  are  duly  illustrated  on  the  tracings.  The  river  was  found  to  con- 
tain many  logs  and  fallen  trees  that  hang  over  and  in  the  channel,  thus  preventing  its 
use,  and  many  growing  trees  with  branches  extending  over  the  channel,  so  that  when 
the  chMinel  sets  in  close  to  the  shore,  as  it  does  in  many  instances,  navigation  is  de- 
prived of  its  use. 

Below  is  given  an  estimate  of  cost  : 


Location. 


Xear  Wilaon's  Old  Fishery 

la  first  bend  below  Maddrey's  Fishery 

FiKger's  Sboal 

Ic  bend  at  Sear's  bam 

BetveelTMarfreesboroagh  and  mouth  of  river. 
Do 


Add  15  per  cent  for  engineering  and  contingencies 
Total 


.Material. 


Quantity.  I  Bate.      Cost. 


Mud  and  sand.         ' 

(Dredging,  cub.  yds.) .  1, 666. 6 

do 444.4 

do  12,088.8 

do 2,000.0 

Logs  and  falleii  trees . .  1,114 

Overhanging  trees 410 


$0  25 
I  2.5 
25 
25 
I  5  00 
,  3  00 


$416  60 

111  10 

3,022  20 

500  00 

5.570  00 

1,230  00 

10,  849  90 
1.627  48 

12,  477  38 
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This  amount  of  f  12,477.38  is  thought  to  be  sufficient  to  give  the  Meherrin  River  au 
anople  channel  from  its  mouth  to  Murfreesborongh. 

When  the  survey  was  completed  to  the  mouth  of  the  river,*  •  *  *  i  undertook 
the  examination  from  Murfreesborongh  as  far  up  the  river  as  the  appropriation  would 
allow.    That  took  me  to  Skinner's  Bridge. 

In  many  places  between  Marfreesborough  and  Princeton  Landing  the  water  is  very 
deep,  but  were  the  fallen  trees  and  logs  removed  there  would  be  an  available  chan- 
nel of  8  feet  depth:  and  this  would  be  sufficient  for  all  purposes  that  would  justify 
navigation  above  Murfreesborongh.  Therefore  I  have  not  estimated  for  a  dredged 
channel  above  that  point. 

Estimates  for  improvement  are  given  thus : 


Location. 


Material.  Qaantity.  •  Rate.,  Cost. 


Between  Mnrfreeaborouf^h  and  Princeton  Landing. 
Do 


Add  15  per  cent  for  engineering  andcontingenciea. : 
Total 


Logs  and  fallen  trees..            525  $5  00  t  $2,825 

Overhanging  trees >           225  <  3  00  i  675 

I  3, 30O 
495 


3. 


Thn«  the  total  amount  estimated  for  the  improvement  of  the  river,  so  that  from 
Princeton  Landing  to  Murfreesborough  there  will  bean  8*foot  channel,  and  from  Mar- 
ireesborouffb  to  the  Chowan  River  a  9-foot  channel, is  |16,272.38.    About  three-fourths 
of  a  mile  above  Princeton  Landing  a  depth  of  water  of  only  6  feet  is  attained,  and  be- 
fore Skinner's  Bridge  is  reached  the  depth  is  in  some  places  only  4  feet.    The  river 
becomes  quite  narrow,  and  sunken  logs  and  overhanging  trees  are  in  great  a)>and- 
ance.     From  investigations  made  it  is  concluded  that  the  improvement  of  this  portion 
of  the  river  would  accrue  little  interest  to  others  than  those  parties  engaged  in  the 
Inmber  business,  and  from  the  very  nature  of  their  business,  or  as  it  is  conducted  now. 
the  improvement  would  be  of  short  duration,  and  but  little  time  would  be  required 
for  the  channel  to  be  again  obstructed  by*  logs  and  spiles. 

The  Meherrin  River  nas  its  source  in  Luiienburg  County,  Virginia,  and  then  runs 
down  as  the  boundarv  line  between  Lunenburg  and  Mecklenburg,  thence  through 
Brunswick  County,  then  the  boundary  line  between  Greenville  and  Southampton 
counties;  thence  fnto  North  Carolina,  where  it  runs  through  parts  of  Northampton 
and  Hertford  counties  and  into  the  Chowan  River,  about  4  miles  above  Winton,  the 
oonnty-seat  of  Hertford.  Its  principal  tributaries  in  North  Carolina  are  Potecasi  and 
Darby's  creeks.  The  former  contributes  its  waters  about  half  a  mile  from  the  mouth 
of  the  river,  and  is  wealthy  in  the  vast  amount  of  timber  lands  through  which  it  runs 
its  long  and  winding  course.  The  water  in  this  creek  is  quite  deep,  and  its  naviga- 
tion seems  to  be  impeded  or  hindered  only  by  the  numerous  logs  that  extend  out  frona 
the  shores  or  cover  its  bottom. 

Darby's  Creek,  commonly  known  as  Vaughan's  Mill  Creek,  flows  into  the  Meherrin 
between  Murfreesborough  and  Princeton,  and  has  located  upon  it  seven  grist-mills. 
It  is  very  narrow  at  its  mouth,  and  is  not  navigable. 

Murfreesborough  is  the  only  town  on  the  Meherrin  River  in  North  Carolina,  and  has 
been  commonly  called  the  head  of  navigation,  though  steamboats  and  sailing  vesiiels 
have  frequently  been  up  to  Princeton  Landing  and  occasionally  2  or  3  miles  oeyond. 
Murfreesborough  is  a  very  old  town  and  was  generously  endowed  by  nature,  but  the 
enterprise  of  its  x>eople  has  not  kept  strides  with  general  prog^ression  elsewhere.  Its 
popnuktion  is  about  650,  having  considerably  decreased  within  the  last  twenty  years, 
but  an  idea  of  its  business,  however,  cannot  be  well  derived  from  its  population,  since 
it  is  a  distributing  point  for  a  large  and  prosperous  section  of  country  in  Hertford  and 
Northampton  counties.  It  contains  twenty  stores  and  two  flourishing  female  col- 
leges, and  the  last  four  years  have  brought  to  its  business  men  more  prosperity  than 
was  known  just  previously;  and  whereas  six  years  ago  the  annual  shipment  of  2,000 
bales  of  cotton  was  regarded  with  much  cousideration,  the  town  now  ships  6,000 
bales.  For  many  years  occasional  rumors  of  a  railroad  to  connect  the  town  with  the 
outer  world  have  been  heard,  but  thus  far  it  has  all  ended  in  rumor.  However,  it 
has  two  steamboat  lines,  one  a  weekly  freight  line  to  Norfolk,  the  other  a  tri-weekly 
freight  and  passenger  line  connecting  with  the  Seaboard  and  Roanoke  Railroad  at 
Franklin,  Va.  The  annual  commerce  of  the  Meherrin  River  is  given  thus :  Exports : 
6,000  bales  cotton:  5,500,000  feet  sawed  lumber;  3,000,000  feet  lo^s;  3,000  long  spiles. 
Imports:  Value  or  general  merchandise,  f*225,00<)j  1,000  tons  fertilizers. 

The  improvement  of  the  Meherrin  River  as  indicated  in  the  report  would  be  of 
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freat  benefit  to  that  sectiou  of  country,  and  the  amount  of  the  estimates  conld  be 
expended  to  advantage. 
SleherriD  River  is  in  the  second  collection  district  of  North  Carolina. 
I  am,  captain,  very  respectfully,  yours, 

Cha8.  M.  Yeates, 
Capt.  James  Mercur,  Aasistant  Engineer. 

CorpB  of  EngifieerSf  U,  S,  J, 


I  24. 

EXAMINATION  OF  NEW  RIVER,  NORTH  CAROLINA. 

United  States  Engineer  Office, 

Norfolk,  Fa.,  April  26,  1882. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
examination  of  New  River,  North  Carolina,  with  which  I  was  charged 
by  your  letter  of  the  2l8t  of  March,  1881,  and  Special  Order  120,  para- 
graph 13,  A.  G.  O.,  dated  May  26, 1881. 

The  field  work  of  the  examination  was  carried  on  by  Mr.  J.  P.  Dar- 
ling, assistant  engineer,  whose  report,  together  with  two  sheets  of  trac- 
ings, is  forwarded  herewith. 

New  River,  which  lies  in  Onslow  County,  North  Carolina,  is  na\agable 
for  vessels  drawing  not  more  than  5  feet  of  water  from  its  mouth  at 
New  River  Inlet  where  it  enters  the  Atlantic  to  3  miles  above  Jackson- 
ville or  Onslow,  the  county  seat  of  Onslow  County,  and  also  a  short 
distance  up  the  northeast  and  southwe^  branches  of  the  river. 

The  bar  at  New  River  Inlet  barely  admits  vessels  drawing  5  feet, 
and  as  it  is  composed  of  shifting  sand,  the  channel  is  affected  by  storms 
both  in  depth  and  position. 

Any  works  for  the  improvement  of  the  bar  to  be  effective  would  be 
very  extendi  and  costly,  and  manifestly  not  justified  at  this  time. 

The  depth  of  water  in  the  river  is  therefore  sufficient,  and  the  im- 
provement of  the  river,  if  any  is  undertaken,  should  consist  in  widening 
and  straightening  the  channel. 

The  only  part  of  the  river  where  this  widening  and  straightening  is 
needed  is  that  indicated  on  the  tracings  sent  herewith.  Mr.  Darling 
has  estimated  that  to  secure  a  channel  160  feet  wide  and  6  feet  deep 
through  the  7,000  feet  where  the  improvement  is  needed  will  require 
the  removal  of  about  80,000  cubic  yards  of  sand  and  oyster  she 
which,  at  26  cents  per  cubic  yard  and  16  per  cent,  contingenclls, 
amounts  to  $23,000. 

Owing  to  the  total  absence  of  facilities  for  dredging  at  this  point,  the 
difficulty  of  obtaining  fuel  and  water,  and  the  great  risk  attendant  upon 
taking  dredges,  scows,  and  tugs  through  the  inlet,  it  is  probable  that 
the  price  of  dredging  would  be  much  higher  than  this  estimate,  possi- 
bly costing  from  ^  cents  to  60  cents  per  yard,  and  increasing  price  of  the 
work  to  say  $40,000. 

The  approximate  annual  shipments  from  this  river  are — 

Naval  stores^  20,000  barrels ;  cotton,  1^500  bales ;  together  with  peanate,  oysters,  and 
fiifa,  no  estimate  of  the  quantity  of  which  conld  be  obtained. 

New  River  is  in  the  collection  district  of  Beaufort,  N.  C.  Nearest  light-house.  Cape 
Lookout ;  nearest  fort,  Fort  Macon. 

I  remain,  very  respectfully,  your  obedient  servant, 

Jas.  Mbrour, 
Captain  of  Engineers. 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Ungineersy  U.  8.  A. 
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rerokt  of  mr.  juhx  p.  da  hung,  assistant  engineer. 

United  States  Engineer  Office, 

Xorfolk,  Pa.,  Apriin,  18<?2. 

Captain:  I  have  the  honor  to  Biibmit  the  following  report  of  my  examination  of 
New  River,  North  Carolina,  made  in  compliance  with  your  instructions  in  January, 
1882,  with  accompanying  tracing,  two  sheets.. 

After  completing  the  examination  of  White  Oak  River,  North  Carolina,  I  went  to 
the  New  River  and  commenced  the  examination  of  said  river  on  the  5th  of  January, 
and  completed  it  on  the  17th. 

New  River  is  in  Onslow  County  ;  its  general  course  is  southerly,  emptying  into  the 
Atlantic  Ocean  through  New  River  Inlet.  It  is  a  tide-water  river  for  about  6  miles  ; 
the  upper  portion  is  affected  by  extremely  hi^h- water,  but  there  is  very  little  current. 
Up  to  the  Narrows  the  river  is  very  wide,  ranging  from  2,000  feet  to  some  3  miles,  some- 
times bulging  out  in  shallow  bays,  with  a  good  channel  about  midway.  Just  above 
the  inlet  large  marshes  and  numerous  oyster  rocks  obstruct  the  water,  forming  narrow 
and  shallow  channels.  The  shores  'ire  low,  mostly  fringed  with  timber,  and  cultivated 
back  from  the  river.  The  tides  during  the  examination  were  very  low ;  people  living 
on  the  river  said  that  according  to  their  recollection  it  had  never  been  lower.  At  the 
inlet  the  average  rise  and  fall  of  the  tide  was  2.5  feet ;  the  difference  between  the 
highest  and  lowest  tide  was  2.6  feet.  At  Windmill  Point  the  tide  rises  and  falls  1.2 
feet,  while  above  the  mouth  of  the  rocks  there  was  no  perceptible  change  during  the 
examination. 

The  bar  outside  the  inlet  is  constantly  changing,  the  sand  drifting  during  heavy 
winds.  At  the  time  of  the  examination  the  channel  was  on  the  west  side  of  the  break- 
ers in  front  of  the  inlet,  but  was  changing  to  the  east  near  the  wreck  of  an  old  blockade- 
runner,  where  the  channel  used  to  be  a  few  years  ago,  as  I  am  informed.  On  account 
of  very  heavy  seas,  we  were  unable,  in  small  row-boats,  to  take  soondings  about  here 
or  farther  seaward. 

The  inlet  from  the  shore  on  the  west  to  the  long  sand  bar  or  beach  on  the  east  is  500 
feet  in  width.  On  this  sand  bar  a  base  line  895  ^t  in  length  was  measured,  it  being 
the  only  convenient  place  I  could  tind ;  from  this  base  a  system  of  triangulation,  in- 
cluding therein  the  marshes  and  some  of  the  rocks,  was  extended  to  Snead's  Ferry,  a 
distance  of  5.57  miles.  From  this  point  the  examination  extended  to  Onslow,  a  dis- 
tance of  17.65  miles  from  the  inlet. 

There  is  about  5  feet  of  water  on  the  bar  at  ordinary  low-tides,  although  the  trac- 
ing does  not  show  it,  on  account  of  the  extreme  low- water  at  the  time  of  examination. 
Five  feet  of  water  can  be  carried  from  the  inlet  to  the  lower  end  of  the  oyster  rocks, 
2.16  miles  above  the  inlet.  From  this  point  to  the  upper  end  of  the  oyster  rocks,  7,000 
feet,  the  same  depth  prevails  in  the  channel,  but  it  is  only  50  feet  in  width,  and  very 
crooked,  it  having  been  cut  so  (I  think  by  the  State)  to  avoid  the  worst  rocks,  they 
being  visible  on  both  sides  at  low- water.  The  tide  here,  on  account  of  the  narrowness, 
runs  very  strong.  This  is  the  only  part  of  the  ri  ver  in  need  of  improvement  at  present , 
taking  5  feet  depth  as  a  basis,  f^m  the  upper  end  of  the  rock  to  Snead-s  Ferry 
5.57  miles  above  the  inlet,  there  is  a  good  channel,  not  less  than  5  feet  in  depth  anil 
of  sufficient  width.  Snead's  Ferry  has  three  stores  and  about  a  dozen  houses.  There 
are  no  wharves,  and  as  the  water  near  shore  is  shallow,  vessels  load  at  anchor.  From 
Snead's  Ferry  to  Onslow  there  is  a  good  channel  with  deep  water,  and  there  are  no 
obstacles  to  navigation.  This  portion  of  the  river  being  very  wide,  gives  good  oppor- 
tunities to  sailing  vessels. 

Eleven  thousand  one  hundred  feet  below  the  bridge  at  Onslow  is  the  month  of  the 
Narrows,  where  the  river  is  1,000  feet  wide  and  gets  somewhat  narrower  before  Onslow  is 
reached.  The  bridge  across  the  river  at  this  place  is  about  680  feet  in  length  and  has 
a  draw  about  10  feet  wide  near  the  left  bank. 

Onslow,  or  Jacksonville,  as  it  is  sometimes  called,  the  county-seat  of  Onslow  County, 
is  a  place  of  about  800  to  1,000  inhabitants.  A  good  amount  of  the  produce  from  this 
place  is  carried  to  New  Berne  and  Wilmington  overland  in  carts.  From  the  lower 
part  of  the  river  oysters  and  fish  in  considerable  quantities  are  carried  overland  to  Wil- 
mington. The  New  River  oysters  are  considered  the  finest  in  North  Carolina.  Small 
vessels  go  about  3  miles  above  Onslow,  which  is  not  far  from  the  head  of  the  river. 

Seven  schooners  are  running  between  Wilmington  and  New  River;  their  average 
tonnage  is  18  tons.  The  approximate  annual  shipments,  as  furnished  me  by  the  kind- 
ness of  Mr.  Marine,  who  has  a  store  on  the  left  bank,  one  mile  above  the  rocks,  are  : 
Naval  stores,  20,(KN)  barrels;  cotton,  1,500  bales.  The  quantities  of  peanuts,  oysters, 
and  fish  are  not  note<l  by  him. 

I  have  made  an  estimate  for  straightening  the  channel  through  the  oyster  rocks, 
and  making  its  width  150  feet,  with  5  feet  of  water  at  low-tide: 

Length  of  cut feet..       7,(H,() 

Increase  in  width do..  100 

Average  amount  of  bank do..  3 
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Amount  of   clredgiDg  required,  80,0b0  cubic  yards  of  shell  and  saud,  at  25 

cent4  per  yanl |20, 020 

Engineering  and  contingencies,  15  per  cent ^ 3,003 

Total 23,023 

Very  respectfully,  your  obedient  servant, 

Jno.  p.  Darung, 
A89i8tant  Engineer, 
Capt.  James  Mercur, 

Corps  of  EngineerSf  U,  S.  J. 


l2S. 

examination  of  water  connection  between  waccamaw  and  cape 

fear  rivers,  north  carolina. 

United  States  Engineer  Office, 

Norfolk^  Va.j  April  14, 1882. 

Gem£K AL. :  I  have  the  honor  to  submit  the  following  report  upon  the 
examination  of  "  the  water  connection  between  the  Waccamaw  and  Cape 
Fear  rivers,  with  a  view  of  ascertaining  if  a  continuous  inland  water 
connection  cannot  thereby  be  established,''  with  which  I  was  charged  by 
letter  of  the  Chief  of  Engineers  of  March  21,  1881,  and  Special  Order 
So.  120,  paragraph  13,  A.  G.  O.,  May  26,  1881. 

The  field  work  of  this  examination  was  intrusted  to  Mr.  John  P.  Dar- 
ling, assistant  engineer,  whose  report,  together  with  three  tracings,  are 
iarwarded  herewith. 

According  to  my  instructions,  Mr.  Darling  made  a  connection  between 
^e  tide  water  of  Livingston  Creek  and  Juniper  Creek,  a  branch  of  the 
W^accamaw ;  also  between  Little  Eiver  and  the  Waccamaw,  and  ran  a 
Ine  of  level-s  far  enough  to  determine  that  no  low-level  connection  ex- 
its between  Town  Creek  and  Juniper  Creek. 

The  resalts  of  the  examination  show  that  in  the  localities  examined 
tliere  exists  a  plateau  with  an  average  height  above  tide  water  of  50  to 
D  feet,  constituting  what  is  knoWn  as  Green  Swamp,  and  indicate  that 
this  same  plateau  is  continuous  between  the  lines  run. 

This  indication  can  only  be  verified  by  running  a  continuous  line  of 
^els  along  this  plateau  with  branch  lines  running  up  all  streams,  or 
Ww-lying  ravines,  which  the  main  line  crosses.  This  line  would  be  about 
ID  miles  long,  and  would  be  through  a  growth  of  underbrush,  which 
vould  require  clearing  with  brier-hooks  for  the  greater  part  of  the  way. 
The  expense  of  running  this  line  would  exceed  the  amount  appro- 
priated for  the  examination.    It  was  consequently  omitted. 

The  character  of  the  country  between  the  two  rivers,  as  developed  "by 
^  examination  and  the  courses  of  the  little  streams  which  take  their 
liie  in  it,  together  with  what  is  known  of  its  general  character,  leads 
atffiost  irresistibly  to  the  conclusion  that  no  low-level  line  exists  be- 
tween the  two  rivers. 

The  roate  examined  by  Livingston  Creek  leaves  deep  water  at  a  point 
IB  round  numbers  20  miles  alK)ve  Wilmington,  and  strikes  Juniper 
Creek  after  a  cut  of  20  miles ;  thence  there  is  about  8  miles  of  Juniper 
Creek  and  about  40  miles  of  the  Waccamaw  to  improve  before  reaching 
Conwayborough,  £he  present  head  of  navigation  on  the  Waccamaw. 

The  Little  River  route,  while  much  shorter,  requires  about  the  same 
iepth  of  cutting  as  by  Livingston  Creek,  and  two  locks.  It  strikes  the 
Waccamaw  at  about  25  miles  above  the  head  of  navigation,  at  Conway- 
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borongb,  bat  to  be  available  as  an  inland  route  would  require  tbe  open- 
ing of  navigation  througb  the  sounds  from  Smitbville  to  Little  River 
Inlet,  a  distance  of  about  35  miles,  over  a  part  of  which  distance  there 
•is  now  no  navigation  whatever. 

Mr.  Darling's  estimates  are  made  only  for  the  amount  required  for 
excavating  the  main  cuts,  not  including  the  cost  of  locks,  dams,  pur- 
chase  of  land,  or  the  improvement  of  the  connections  o£  the  cut  witb 
the  navigable  streams. 

The  estimates  made  by  Mr.  Darling,  which  are  for  excavating  the 
prism  of  the  canal  only,  and  amount  in  round  numbers  to  $1,500,000, 
$3,250,000,  and  $8,250,000,  respectively,  for  the  three  plans  mentioned, 
are  based  on  a  bottom  width  of  cutting  of  80  feet,  with  side  slopes  of  1 
vertical  to  2  horizontal,  and  are  only  given  to  show  that  the  cost  of  a 
canal  by  either  route  would  be  excessive. 

It  addition  to  the  excavation  it  will  be  noted  that  the  Livingston 
Creek  route  would  require  four  locks  of  high  lift  (14J  feet),  founded  in 
soil  whose  nature  is  unknown,  except  that  it  is  either  sandy  or  of  clay. 

The  cost  of  those  locks  would  be  very  great ;  the  side  slopes  of  I  on 
2  would,  not  stand  on  sandy  soil,  and  their  protection  would  be  very 
expensive;  to  flatten  them  in  such  deep  cuts  would  greatly  increase  the 
excavation. 

The  improvement  of  Juniper  Greek  from  the  point  at  which  the  canal 
joins  it  would  probably  require  a  slack-water  navigation  by  locks  and 
dams  and  the  Upper  Waccamaw  would  require  similar  means,  or  a  great 
deal  of  dredging  and  diking.  The  method  of  improvement  could  only 
be  determined  by  careful  survey. 

The  same  remarks  apply  to  the  Little  Eiver  route  as  far  as  side  slopes 
and  the  improvement  of  the  Upper  Waccamaw  are  concerned.  The  cost 
of  opening  a  route  through  the  sounds  along  the  coast  cannot  be  deter- 
mined even  approximately,  as  the  character  of  the  excavation  is  not 
known,  except  that  it  is  partly  sand  and  partly  oyster  rock,  with  prob- 
able admixture  of  mud  and  clay,  and  owing  to  lack  of  surveys  tbe 
quantity  of  excavation  required  is  not  known. 

The  cost  of  locks  and  dams  and  the  amounts  paid  for  land  occupied 
by  canal  and  flooded  by  back-water  from  the  dams  would  also  have  to 
be  added  to  the  estimates. 

The  cost  of  making  a  water  connection  between  the  two  rivers  by 
either  of  these  routes  would  be  so  great  as  to  be  virtually  prohibitive. 
I  have  therefore  not  attempted  to  make  detailed  estimates  upon  any  of 
them. 

I  remain,  very  respectfully,  your  obedient  servant, 

Jas.  Mbrour, 
Captain  of  Engineers* 

The  Ohief  OF  Engineers,  U.  S.  A. 


report  of  mr.  john  p.  darling,  assistant  enoineer, 

United  States  Engineer  Office, 

Norfolk,  Va,y  April  12,  1882. 

Captain  :  I  have  the  honor  to  sabmit  herewith  my  report  with  accompanying  trac- 
Ings,  three  in  namber,  for  **  continuous  water  connection  between  Cape  Fear  and  Wac- 
eamaw  rivers^  North  Carolina,^'  which  I  made  in  accordance  with  your  instructions 
after  completing  the  examinations  of  White  Oak  and  New  rivers,  North  Carolina.  I 
commenced  the  examination  on  January  23,  and  completed  it  on  March  4,  1882. 

From  the  best  information  I  could  obtain,  I  concluded  that  a  line  from  Livingston 
Creek,  which  empties  into  Cape  Fear  River,  to  Juniper  Creek,  emptying  into  the 
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WaocAmaw,  iv^onld  strike  the  lowest  place  on  the  divide,  through  the  Green  Swamp. 
1  therefore  •Qmmenced  work  at  Bannum  Landing,  the  bead  of  tide-water  in  Livingston 
Creek,  6  mites  above  its  mouth  and  32  miles  ai>ove  Wilmington  by  water.  The  creek 
ii  this  point  is  about  60  feet  wide  and  15  to  20  feet  deep ;  small  barges  and  flats  carry 
toTDentiDe  from  this  landing  to  Wilmington ;  the  swamps  on  the  creek  are  narrow  and 
the  banks  are  very  high,  as  the  accompanying  profiles  show.  From  this  point  I  ran  a 
transit  and  level  line  up  the  east  side  of  Livingston  Creek,  crossing  the  Wilmington, 
Colombia  and.  Angusta  Railroad  about  three-fourths  of  a  mile  from  Baunum's,  and 
oDe-fourth  of  a  mile  west  of  Brinkley  Station ;  at  station  HQ  the  line  enters  the  creek 
swsmp  and  leaves  it  at  station  55.  At  station  29,  about  If  miles  from  the  starting 
poiot,  I  ran  a  branch  line  to  the  creek  at  Grice's  Ford,  where  the  water  was  found  to 
be  8  feet  above  high-tide  or  reference  point,  then  continued  the  main  line  from  station 
t29  to  station  55,  where  another  branch  line  was  run  to  the  creek,  through  Mr.  Man- 
ning's place  ;  the  water  at  this  point  was  found  to  be  9^  feet  above  tide,  3  feet  deep, 
and  the  creek  25  feet  wide. 

The  main  line  crosses  and  leaves  the  creek  at  station  78,  about  5.9  miles  from  Ban- 
num's;  the  water  is  25  feet  above  tide,  2  feet  deep,  and  25  feet  wide.  The  elevation 
of  the  land  on  the  main  line  to  this  point,  except  in  the  swamp,  is  from  42  to  49  feet 
ibove  tide*  After  leaving  Livingston  Creek,  at  station  78,  the  land  gradually  rises 
to  an  elevation  of  52  feet,  at  station  89. 

Croasio^  Bog^y,  a  small  branch  of  LiWngst'On  Creek,  running  in  a  southwesterly 

direction,  at  station  91,  with  an  elevation  of  47.9  feet,  the  land  still  rises  until  station 

99  is  reached,  the  outer  edge  of  Green  Swamp,  where  the  elevation  is  55.2.    From  this 

point  to  station  150,  instead  of  low,  wet  land,  as  is  generally  expected  in  a  swamp,  it 

IS  high,  drvy  and  nearly  level,  from  55  to  56  feet  elevation.    The  only  reason  1  could 

see  lor  calling  it  a  swamp  is  that  it  is  covered  with  a  dense  growth  of  underbrush, 

»Dd  is  said  to  be  covered  with  water  in  very  wet  seasons.    The  first  water  found  after 

^tering  Green  Swamp  was  at  Big  Swamp  Creek,  at  station  158.    The  water  in  this 

creek  is  46  feet  above  tide  and  empties  into  Juniper  Creek.     At  station  161,  or  14.9 

ailes,  Honey  Island  is  reached.    This  island  is  said  to  be  5  miles  long  east  and  west, 

tj  4  miles  north  and  south;  the  line  runs  along  the  west  side  of  this  island  to  Juniper, 

^DCMsing  several  small  creeks  and  swamps,  emptying  into  Big  Swamp,  which  runs 

learly  parallel  with  the  line  and  about  one-half  mile  distant  on  the  west  side.    The 

iy^eet  point  on  the  island  is  at  station  173,  where  the  elevation  is  59  feet.    At  station 

SO  the  Une  enters  a  cypress  swamp. 

Juniper  Creek  is  reached  at  station  208,  a  total  distance  of  19.11  miles.     At  this  point 

^  creek  is  175  feet  wide,  and  15  feet  deep  in  the  middle;  this  is  one  of  a  series  of 

»oiida,or  lakes,  which  form  the  creek,  the  connecting  streams  sometimes  drying  up  in 

^  sommer.     The  elevation  of  the  water  in  this  pood  is  31.9  feet  above  the  reference, 

•  the  head  of  tide  in  Livingston  Creek.    Station  208,  the  end  of  the  line,  is  about 

'miles  from  the  mouth  of  the  creek  by  land,  and  about  14  by  water,  and  the  creek's 

v>ath  is  said  to  be  8  miles  by  land  below  Waccamaw  Lake. 

From  a  report  of  C.  P.  Bolles,  civil   engineer,  on  a  private  survey,  I  find  that  the 

viter  in  Waccamaw  Lake  is  33  feet  above  tide  in  Livingston  Creek.    The  lake  is 

Hid  to  contain  &  square  miles  of  water  surface,  which  could  be  utilized  as  a  feeder 

iv  a  sammit-level  canal. 

After  completing  the  line  to  Juniper  Creek,  I  started  a  branch  line  from  station  161 
tKirard  the  bead  of  Town  Creek,  to  see  if  there  was  a  lower  elevation  to  be  found  in 
^t  direction. 

Alter  running  this  line  2.73  miles,  and  finding  the  same  elevation  and  the  same 
<^racter  of  swamp  as  between  stations  100  and  143  of  the  main  line,  and  learning 
that  it  continued  about  the  same  for  a  distance  of  5  miles  to  the  head  of  Town  Creek, 
Smiles  from  the  head  of  tide  in  the  same,  I  concluded  that  the  same  hi^h  plateau  or 
fvamp  extended  parallel  with  the  two  rivers.  I  therefore  abandoned  this  line,  as  the 
«ftly  way  to  find  out  positively  if  there  was  a  lower  place  in  the  divide  would  be  to 
nzk  a  Hoe  of  levels  down  this  plateau  parallel  with  the  rivers  until  a  low  place  was 
fcand,  bat  as  it  would  take  more  time  ami  much  larger  appropriation  than  was  at 
«T  diaposal,  I  concluded  to  go  to  Little  River,  South  Carolina,  about  6  miles  above 
LTtle  River  Inlet,  and  run  a  line  from  there  to  the  Waccamaw,  with  the  idea  of  con- 
atcting  Little  Biver  with  the  Cape  Fear  by  way  of  the  sound. 

I  commenced  the  line  about  25  feet  northwest  of  Captain  Morse's  boat-house,  the 
^raeral  conrse  of  the  line  being  north  46^  west. 

1  ran  a  transit  line,  took  stadia  distances  and  levels  to  the  Waccamaw,  a  distance  of 
^4^  miles.  At  station  8|,  distance  3,260  feet,  the  line  crosses  a  small  creek ;  elevation 
«f  vater  22.6  feet  above  low-tide  (Little  River).  This  creek  empties  into  Little  River 
AWnt  ooe-qnarter  mile  below  Captain  Morse's  boat-house.  Station  11  is  the  highest 
fabt  on  the  line,  the  elevation  being  52  feet.  Between  stations  25  and  26  tbe  laud 
Wipns  gradually  to  decline  toward  the  Waccamaw.  The  only  water  the  line  crosses 
vlDch  empties  into  that  river  is  at  station  34,  with  an  elevation  of  40  feet. 
The  elevation  of  the  bank  at  station  47,  where  the  line  terminates  on  Stanley's 

71  B 
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place,  18  29.11  feet,  and  the  low-water  mark  in  the  Waccamaw  River  is  11.835  abo^^< 
low-tide  in  Little  River.  The  Wacoamaw,  where  the  line  terminates^  it  aboat  IOC 
feet  wide  and  10  feet  deep. 

There  is  said  to  be  5  feet  of  wa^er  on  Little  River  Bar  at  low-tide. 

It  is  impossible  to  make  a  detailed  estimate  for  either  of  these  routes  without  an 
curate  survey  being  made.     The  following  are  approximate  estimates  for  botb  sai 
mit-level  and  tide- water  cuts,  80  feet  on  the  bottom,  with  a  slope  of  2  to  1. 

The  estimate  for  the  Livingston  Creek  line  is  made  from  ^annum's  Landingr  ixj 
the  creek  to  the  mouth  pf  Dan  Creek :  thence  across  to  station  158  at  Big  Swamp 
thence  down  Big  Swamp  to  Juniper  Creek.    A  summit-level  canal  would  require   c 
feeder  from  Waccamaw  Lake. 

Summit  level  29  feet  above  tide : 

Cnbie  yards. 

Main  cut  sand  excavation 10, 419, 892 

Feedersand  excavation 1,368,888 


Total,  at  25  cents  per  yard Il,7r8,780=|2,947,  195 

Engineering  and  contingencies,  10  per  cent 294,  71£ 

Total 3,241,914 

This  summit-level  canal  would  require  two  locks  of.  14^  lift  each. 

Livingston  Creek  tide- water  cut : 

Excavating  29,848,078  cubic  yards  of  sand,  at  25  cents  per  cubic  yard f7, 462,  019 

Engineering  and  contingencies,  10  per  cent 746,  201 


Total 8,208, 

The  estimates  for  the  Little  River  line  commence  at  the  mouth  of  the  creek  wbioli 
empties  into  Little  River  one-fourth  of  a  mile  below  the  line,  and  go  up  that  creek  "to 
where  the  line  crosses  it  at  station  8^ ;  thence  on  a  straight  line  to  Waccamaw  Ri vex 
at  Stanley's,  station  47. 

Summit  level  14  feet  above  low-tide  in  Little  River,  using  Waccamaw  River 
a  feeder : 

Excavating  5,118,552  cubic  yards,  at  25  cents  per  cubic  yard $1, 279, 636 

Engineering  and  contingencies,  10  per  cent 127, 963 

Total 1,407,601 

This^summit-level  canal  would  require  one  lock  at  Little  River  of  14  feet  lift,  and 
two  dams  at  the  Waccamaw  River. 

A  tide-water  cut  would  req^uire  the  excavation  of  8,562,986  cubic  yards  of 

sand,  at  25  cents  per  cubic  yard |2, 140,  746 

Engineering  and  contingencies,  10  per  cent T 214,  074 

Total 2,354,820 

I  have  made  no  estimate  for  either  locks  or  dams,  as  I  have  not  got  information 
enough  as  to  the  character  of  the  river  or  soil. 

I  am,  captian,  very  respectfully,  your  obedient  servant, 

Jno.  p.  Darling, 

AssUtant  Engineer^ 
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SURVEY    OP    BAR    AT    MOUTH  OF  WINYAH    BAY,   NEAR   GEORGETOWN 

SOUTH  CAROLINA.  ' 

United  States  Engineer  Office, 

Norfolky  Va.,  December  22,  1881. 
General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
survey  of  the  bar  at  the  mouth  of  Winyah  Bay,  near  Georgetown,  8. 
0.,  made  in  accordance  with  instructions  contained  in  your  communi- 
cations to  the  late  Capt.  C.  D.  Phillips,  dated  March  21  and  May  21,  re- 
spectively. 
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The  field  work  of  the  survey  was  iDtrasted  to  Mr.  Charles  M.  Yeates. 
assistant  engiueer,  aud  was  by  him  completed  between  August  31  ana 
October  16,  1881. 

Owing  to  the  continued  prevalence  of  high  winds,  the  work  was  re- 
tarded and  rendered  so  expensive  that  the  money  allotted  for  the  sur- 
rey was  expended  before  as  much  information  as  is  desirable  was  ob- 
tained;  eoough,  however,  was  gathered  to  show  that  the  bar  is  now  in 
Dearly  the  same  condition  as  when  last  examined  by  the  United  States 
Coast  Survey,  namely,  1877. 

A  comparison  of  all  the  charts  available  in  this  office  shows  that  the 
conditions  of  the  bar  and  entrance  have  not  materially  changed  since 
the  date  of  the  earliest  map,  namely,  1855,  the  most  marked  differences 
being  a  change  in  the  direction  of  Bottle  Channel,  and  in  the  south  chan- 
nel, near  its  outlet,  or  at  the  18- foot  curve.  These  changes  are,  how- 
ever, probabl^^  temporary  in  their  character  and  hardly  affect  the  depth 
of  water  available  for  vessels. 

A  certain  amount  of  permanence  is  shown  by  this,  which  indicates 
that  the  present  depth  is  about  the  normal  one,  unless  changes  are  made 
n  the  outlet  which  will  vary  the  character  of  the  currents  on  the  bar. 
It  is  manifest,  since  the  bar  consists  largely  of  shifting  sand,  exposed 
10  the  waves  and  currents,  that  no  system  of  dredging  alone  would  give 
1  permanent  improvement,  and  recourse  must  be  had  to  some  other 
uethod. 

The  conformation  of  the  shore  in  the  vicinity  of  Georgetown  entrance 
j»sach  as  to  indicate  the  existence  of  a  littoral  current  running  down 
ibe  coast  during  the  prevalence  of  winds  from  northeast  to  southeast^ 
^tween  which  points  are  included  the  storm  winds  of  this  coast. 

This  current,  if  it  exists,  would  be  a  great  advantage  to  a  system  of 
Ktie«  for  improving  the  entrance,  as  the  natural  and  shortest  course 
Hhese  jetties  to  reach  deep  water  throw  them  in  such  a  direction  that 
ie  current  would  sweep  across  their  ends  and  remove  the  tendency  of 
aehar  to  extend  beyond  them. 

The  tidal  basin  included  in  the  bay  and  lower  portion  of  the  rivers 
^ich  empty  into  it  is  quite  large,  securing  a  full  inflow  and  outflow  of 
irfal  waters,  while  the  amount  of  fresh  water  discharged  from  the  riv- 
fls  is  sufficient  at  all  seasons  to  determine  a  stronger  current  during 
*b  than  during  flood  tides,  this  giving  the  greater  scour  in  the  right 
faection. 

In  the  straight  portion  of  the  channel  between  North  and  South  isl- 
ids  there  is  an  available  depth  of  18  feet  and  over  for  a  width  of  600 
juds,  this  depth  and  width  decreasing  when  the  current  begins  to  lose 
^odty  through  spreading  and  dividing  into  the  three  channels  across 
fcbar. 

If  the  greater  part  of  the  ebb  could  be  directed  upon  one  point  of  the 
W,  it  would  not  be  too  much  to  expect  a  resulting  depth  of  entrance  of 
fr»m  12  feet  to  15  feet,  with  a  width  of  600  yards. 

High  jetties  carried  to  the  18-foot  curve,  and  extended,  if  necessary, 
^oold  undoubtedly  secure  this  end,  but  at  an  expense  too  great  to  be 
^orth  estimating  for  at  this  time. 

An  improvement  sufficient  to  satisfy  all  reasonable  demands  of  com- 
*we  can  probably  be  obtained  by  the  use  of  submerged  jetties  in  all 
f'spects  similar  to  those  now  being  constructed  at  Charleston,  S.  C., 
*»<i  at  an  expense  much  less  than  by  any  other  reliable  method,  with 
*^  advantage  that  these  low  jetties  might  be  raised  above  high-water, 
"i^ld  it  be  deemed  necessary  in  tha  future. 

The  accurate  location  of  such  jetties  can  only  be  made  atler  a  thor- 
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ongh  examination  of  the  nature  and  constitution  of  the  bar,  and  of  thi 
direction  and  force  of  the  ciirrenta  upon  it.  An  approximate  location 
however,  shows  that  the  combing  length  of  the  two  jetties  will  b 
nearly  30,000  feet,  with  an  average  depth  of  water  of  about  8J  leet  a 
low-tide. 

The  Charleston  jetties  are  located  in  an  average  depth  of  about  1& 
feet,  and  their  estimated  cost  is  $82.26  per  linear  foot. 

The  less  depth  at  Georgetown  will  decrease  the  cross-section  of  th< 
jetties,  but  will  add  to  the  difficulty  of  construction,  so  that  an  estimat 
of  $50  a  linear  foot  is  perhaps  as  good  as  can  be  made  without  a  full  de 
termination  of  their  location.  This  would  give  for  the  cost  of  improve 
ment  about  $1,500,000.  This  estimate  is,  of  course,  subject  to  revisioi 
with  more  full  information. 

In  the  construction  of  such  jetties  the  north  one  might  be  complete< 
and  a  channel  cut  through  the  bar  near  its  outer  end;  then  the  soutl 
one  could  be  built,  closing  the  south  channels,  if  it  should  be  found  de 
sirable,  withput  interfering  with  commerce. 

As  the  cost  of  the  work  of  improvement  is  so  great,  and  the  presen 
commerce  of  the  port  not  large,  it  is  apparent  that  the  work  should  not 
be  undertaken  until  systematic  observations  are  taken  and  the  locatioi 
and  mode  of  construction  of  the  jetties  are  well  considered. 

My  thanks  are  due  to  Mr.  David  Risley  for  information  upon  the  com 
merce  of  Georgetown;  his  letter  to  Mr.  Yeates  is  forwarded  herewith 
together  with  Mr.  Yeates's  report  and  a  tracing  of  the  results  of  his  sur 
Tey.    The  finished  map  will  be  forwarded  when  completed. 
1  remain,  very  respectfully,  your  obedient  servant, 

Jas.  Mercur, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  charles  m.  teates,  assistant  engineer. 

United' States  Engineer  Office, 

Norfolk,  Fa,,  Xovrmbrr  4,  1881. 

Captain  :  I  have  the  honor  of  submitting  this  my  report  on  the  survey  of  the  bar  a 
mouth  of  Winy  ah  Bay,  South  Carolina,  accompanied  by  a  tracing  from  the  original  ma] 
(scale  7iriTnT)i  showiug  the  character  of  the  bottom,  the  depth  of  water  at  an  averaff* 
low  stage,  and  illustrating  by  6,  9,  and  12  foot  contours  the  yarious  sloughs,  channeli 
and  shoals  on  the  bar. 

The  survey  was  very  much  delayed  by  heavy  winds  and  rough  waters,  and  th 
rapidity  of  the  current  was  a  source  of  constant  annoyance,  since  it  was  impossible  t 
work  against  tides  with  oars. 

As  to  the  course  of  the  flood  and  ebb  tides,  the  shapes  and  positions  of  the  shoalc 
indicated  by  the  contour&on  the  tracing  herewith  submitted,  give  an  excellent  idea 
The  vast  volume  of  water  coming  down  from  the  rivers  that  flow  into  Winyah  Ba; 
finds  an  outlet  to  the  ocean  between  North  and  South  islands. 

These  islands  form  peninsulas  between  the  bay  and  ocvan,  and  Just  between  tbex 
18  a  channel  of  excellent  depth,  thus  giving,  in  nature,  an  effective  idea  of  the  Jett; 
system.  % 

The  shore  line  of  North  Island  is  approximately  straight  to  its  extreme  point,  bu 
South  Island  makes  an  angle  in  its  shore  line  near  tfae  wharf,  and  Just  behind  tlii 
angle  the  ebb-tides  have  formed  Mother  Norton  Shoal,  which  extends  parallel  !• 
North  I(>land  shore  and  seaward  for  a  distance  of  2.4  miles.  Portions  of  this  shoal  ar 
exposed  at  very  low  water. 

The  main  volume  of  water  ebbs  parallel  to  this  shoal  and  between  it  and  Nort] 
Island,  while  a  ]N)rtion  of  it  on  reaching  the  head  of  the  shoal  nius  scross  and  ebbs  ii 
the  general  direction  of  the  eastern  shora  of  South  Island.  The  two  ebb-current 
separate  on  Mother  Norton,  but  the  ebb  between  the  shoal  and  South  Island  is  no 
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oeariy  so  strong  as  the  flood  in  the  same  local! ty,  making  an  nnusnal.  decrease  in 
rapidity  as  the  tide  approaches  low-water. 

Another  large  shoal  has  been  formed  with  its  head  near  the  end  of  the  Mother  Norton 
Shoal,  bat  1>etweeu  it  and  South  Island  and  following  the  direction  of  the  tides  paral* 
kl  to  the  eastern  shore  of  South  Island. 

The  volume  of  water  that  ebbs  parallel  to  the  western  shore  of  North  Island,  on 
reaching  the  extreme  point  of  the  island,  there  escapes  from  its  narrow  coniines,  and 
while  the  neater  portion  of  it  runs  down  on  its  old  course,  a  part  of  it  runs  with 
great  rapicTlty  around  the  point  of  North  Island,  and  then  takes  a  northward  course 
about  paralle)  to  the  eastern  shore  of  the  island.  The  returning  flood-tide  takes  the 
same  coarse  around  the  point.  The  result  is  a  small  shoal  at  the  inner  side  of  the 
point,  and  a  little  further  round  the  point  a  deep  slough  half  a  mile  in  length  and  ex- 
tending nearly  to  the  outer  reef. 

The  volume  of  ebb-tide  that  has  continued  its  southeasterly  direction  is  once  more 
split,  and  this  time  at  the  inner  mouth  of  Bottle  Channel,  along  which  it  follows  to  the 
dcean. 

When  the  ebb-tides  reach  the  sea  buoys  they  have  been  decreased  so  much  in  vol- 
arae  by  this  widening  of  their  confines  that  their  force  is  proportionally  decreased,  and 
19  no  longer  able  to  sweep  out  a  channel,  and  this  force  wnich  is  left  is  overcome  in 
part  by  the  incoming  rollers,  which  make  a  deposit  of  sand. 

I  was  informed  by  the  nilots  and  steamboat  men  that  there  was  at  this  time  through 
d^  soatheast  pass  a  depth  of  only  7  feet  at  low- water,  but  my  survey  shows  me  that 
there  is  now  a  channel  of  9  feet  depth  at  mean  low- water  from  the  inlet  across  the  bar. 
It  is  troe  that  there  is  occasionally  at  some  low- tides  only  7  feet  across  the  bar,  but 
that  I  cannot  think  is  true  for  an  average  of  low-tides. 

Flood-tide  currents  follow  the  course  of  the  ebb-currents,  except  that  easterly  winds 
lave  more  influence  upon  them,  and  especially  those  currents  m  the  main  channel. 
Easterly  and  northeasterly  winds  cause  the  flood-tide  currents  from  the  outer  reef  at 
leotheast  pass  to  Fishing  Bank  buoy  to  set  toward  South  Island. 

So,  while  the  currents  spread  all  over  the  bar  as  soon  as  they  pass  North  Island,  there 
ve  certain  ones  that  have  greater  rapidity  than  others,  and  a  good  idea  of  their  courses 
an  be  had  fjrom  observing  the  sloughs  and  bars.  The  bar,  then,  we  may  infer,  is 
sore  subjected  to  the  influences  of  the  tides  than  to  those  of  the  winds. 

This  report  is  submitted  merely  as  a  report  of  the  progress  of  the  survey. 
Considerations  of  improvements,  plans,  estimates,  commercial  statistics,  &c.,  will 
«  hereafter  submitted  iu  accordance  with  your  subsequent  instructions. 
The  bar  at  the  raoUth  of  Winyah  Bay  is  in  the  collectiou  district  of  Georgetown, 

1  am,  sir,  yours,  very  respectfully, 

Chas.  M.  Yeates, 
Assistant  Engineer, 
Capt.  James  Mbrcur. 


LETTER  OF  MR.   DAVID  RI8LEY. 

Georgetown,  8.  C,  November  11,  1H81. 

Dear  Sir  :  Yours  of  October  24  is  receiveil.  Should  have  replied  sooner,  but  it  re- 
vered some  time  to  get  up  the  necessary  information.  In  replying  we  will  answer 
FRY  questions  as  they  are  asked. 

To  the  flrst  interrogation : 

1.  The  Waccamaw  River  has  on  it  landings  and  villages.  Buck's  lower  mill,  a  lumber 
asd  nav-al  srore;  shipping  point,  from  which  are  shipped  about  5,000,000  feet  of  lumber, 
^wit  10,000  barrels  naVal  stores,  and  about  1,000,000  shingles;  Waverley,  from  which 
ii»  shipped  about  5,000  tierces  of  rice  a  year;  Buck's  upper  mill,  from  whence  are 
itepped  aboot  8,000,000  feet  lumber  and  100,000  shingles;  Pott's  Bluff,  fjrom  whence  are 
il^ped  about  50,000  barrels  of  naval  stores;  Conwayboro',  the  receiving  point  for 
^  upper  river,  from  whence  are  distributed  75,000  barrels  of  naval  stores  a  vear, 
ibtml  30,000  bales  cotton,  and  about  8,000,000  feet  of  timber.  This  is  the  head  of 
•Sooner  navigation,  and  about  60  miles  from  Georgetown  Bar. 

From  Conwayboro'  to  the  head  of  the  river,  about  75  miles,  is  an  agricultural,  tim- 
*n,  and  naval-store  country. 

1  The  Pee  Dee  River  has  its  confluence  with  Winyah  Bay  at  Georgetown.  The  flrst 
^jpfnni^  point  up  this  river  is  Bull  Creek,  from  whence  there  are  shipped  annually 
>mt  75,000  barrels  naval  stores,  about  10,000  bales  of  cotton,  2,000,000  shingles,  and 
^  is  the  distributing  point  for  about  10,0Q0,000  feet  of  timber. 

fiissing  up  this  river,  the  next  shipping  point  is  Pine  Bluff,  from  whence  are  shipped 
^oat  15,000  bales  of  cotton  and  about  5,000  barrels  naval  stores.    Three  miles  further 


11 26   REPORT  OF  THB  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

up  is  another  nhippiDg  poiDt,  known  as  Smith's  Mill;  from  this  point  are  shipped  alK>v^ 
5,000,(MK)  feet  of  lumber,  10,000  barrels  naval  stores,  2,000  bales  cotton.  This  is  tb4 
head  of  schooner  navigation,  and  about  75  miles  from  Georgetown  Bar.  From  'ttkh 
upwards  the  counties  of  Williamsburg,  Darlington,  Marion,  Chesterfield,  Mar1boroa|i(1l 
in  South  Carolina,  and  Anson  and  Richmond,  in  North  Carolina,  contribute  larg^elj'  ti 
the  freight  on  this  river,  which  is  navigated  by  light-draught  steamers;  the-towns  0( 
Cheraw,  Darlington,  and  Bennetts  ville  shipping  by  it  about  2,000  bales  of  cot  too,  tfki 
same  quantity  of  naval  stores,  and  large  amounts  of  timber.  About  10  miles  al>ov4 
Smith's  mill  it  receives  the  waters  of  Lynch's  Creek,  from  which  are  sliipped  20,000  O] 
30,000  bales  of  cotton,  and  20,000,000  or  ;K),000,000  feet  of  timber. 

Tributary  to  Lynch's  Creek  the  counties  of  Williamsburg,  Marion,  Darlington,  Sum 
ter,  Kerahaw,  Chesterfield,  and  Lancaster.  At  Pine  Bluff  the  Pee  Dee  receives  tfai 
waters  of  Little  Pee  Dee,  from  which  are  also  shipped  large  amounts  of  cotton,  navft 
stores,  and  timber.  And  there  are  tributary  to  thu  stream  the  counties  of  Horry 
Marion,  in  South  Carolina,  Robeson,  Columbus,  and  nirhniond,  iu  North  Carolina. 

3.  Black  River.  On  this  river  th<^  shipping  Point  is  Potat<»  Ferry,  from  whence  an 
shipped  about  1,000  bales  of  oott^jn.  1,000,(100  feet  luuibcr,  2,000,000  shingles.  The  nex 
is  Harper's  Landing;  from  this  point  are  Hhippe<l  about  1,000,000  feet  of  lumber,  10«OO< 
harrels  of  naval  stores,  and  about  800  bales  of  cotton.  This  is  the  head  of  steamSoa' 
navigation ;  this  river  has  tributary  to  it  part  of  the  counties  of  Georgetown,  Will 
iamsburg,  Clarendon,  and  Sumter,  and  has  tributary  to  it  Mingo  Creek,  from  wbicl 
are  shipped  20,000  barrels  of  naval  stores  and  about  5,000  bales  of  cotton.  On  tbii 
streanrare  located  the  villages  of  Potato  Ferry,  Harper's,  Kingstree,  and  Manning. 

4.  The  Sampit.  On  this  stream  islocated  the  town  of  Georgetown,  at  its  conflaencM 
with  Winyah  Bay,  and,  10  miles  above  Georgetown,  Sampit  Bridge.  The  shipmeiiti 
from  Greorgetown  include  those  of  the  Sampit. 

i:  5.  The  San t'Ce  and  tributaries.     On  this  river  and  itA  tributaries  are  located  Goar 

dins,  Rice  Bluff,  Camden,  Columbia,  Edgefield,  York,  Lancaster,  and  several  smalle: 
towns.  It  has  tributary  to  its  waters  the  larger  part«  of  the  countie4i  of  Georgetown! 
Char1e8t4)n,  Orangeburg.  Lexington,  Richmond,  Fairfield,  Newberry,  Lawrence,  Clies 
ter,  Anson,  Spartanburg,  Anderson.  Pickens,  and  Greenville.  And,  on  the  other  side 
•  York,  Lancaster,  Chester,  Fairfield,  Kershaw,  Richmond,  Clarendon,  Sumter,  Will- 

iamsburg: in  fact,  three-quarters  of  the  State  of  South  Carolina  and  several  coun1;iet 
of  North  Carolina  are  tributary  to  this  river.  It  is  navigable  for  light-draught  ste&ui 
ers  from  the  sea  to  Camden,  on  the  Wateree  River,  and  to  Columbia,  on  the  Cougare^ 
distance  about  150  miles  from  its  mouth,  and  the  Pee  Dee  is  navigable  from  the  sea  tA 
Cheraw,  a  distance  of  about  160  miles.  Black  River  from  the  sea  to  Potato  Ferry 
alK>ut  60  miles. 

Interrogation  2  is  answered  iu  the  foregoing. 

3d  interrogatory.  There  are  5  steamboats  navigating  the  Waocamaw,  all  li^liti 
draught ;  averagein  tonnage  not  more  than  100.  There  are  7  navigating  the  Pee  Oee 
all  light-draught,  averaging  about  250  tons.  On  Black  River  there  are  5  steamboats 
all  light-draught,  averagingabout  lOOtons.    On  the  Santee  River  4,  averaging  250  toua 

4th  interrogatory. 
Georgetown  is  about 
total  of  38,200  tons, 
about  $464,000. 

The  number  of  shingles  shipped  is  about  10,000,000 ;  value  $U9,000.  The  number  o 
vessels  to  transport  them  is  about  33,  averaging  about  200  tons  each,  making  a  tota, 
tonnage  of  6,600  tons. 

The  amount  of  steam  tonnage  entering  this  port  annually  is  about  54,000;  averag^« 
size  of  the  vessels,  300  tons ;  average  number  of  trips,  175;  average  value  of  iQwar« 
cargo  per  trip,  consisting  of  general  merchandise,  $20,000. 

Outward  cargo,  consisting  of  cotton,  rice,  and  naval  stores,  about  $22,000 ;  t\k4 
number  of  bales  of  cotton  snipped  per  steamer  from  this  port,  about  50,000 ;  of  nava 
st4ires,  about  70,000  barrels ;  of  rice,  12,000  tierces.  The  number  of  vessels  en^a^ec 
in  the  naval  stores  and  general  merchandise  trade  between  this  and  New  York  is  lO 
average  numb^  of  trips  they  make,  95;  average  tonnage  of  each,  450  tons;  average 
value  of  inward  cargo  per  trip,  $30,000  ;  average  value  of  outward  cargo  per  trip. 
$22,000;  of  com  vessels  there  are  about  40;  their  average  cargoes  are  about  3,00< 
bushels ;  average  value,  $2,000 ;  average  tonnage,  ahout  90  to  each. 

Interrogatory  the  5th  is  answered  in  the  previous  one. 

6th  interrogatory.  The  general  business  of  Georgetown  is  that  of  importing  sapplicu 
for  the  planters  in  the  region ;  of  shipping  rice,  cotton,  and  naval  stores,  of  manufact>- 
nring  and  shipping  Inml^r  and  shingles.  Its  total  exports  are  about  4,500,000,  anc 
its  imports  of  general  merchandise  ai-e  nearly  the  same. 

7th  interrogatory.  The  schooners  trading  between  Georgetown  and  New  York  aj 
regular  liners  average  in  capacity  4.50  tons;  indraught,  11  feet  6  inches ;  and  tlie^ 
average  10  trips  per  year ;  average  value  of  each,  about  $20,000.    There  are  10  of  tbena. 
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The  vQBsels  carrying  lumber  are  transient  vessels,  and  of  about  the  same  average 
e&|iacity,  depth,  and  value. 

8th  interrogatory.  A  railroad  will  be  built  from  Georgetown  to  Lane's  depot  within 
twelve  months,  connecting  with  the  South  Carolina  Central ;  this  is  certain. 

The  basiness  of  the  town  in  exports  is  inereasing  annually.    There  are  in  this 
harbor  6  steam-tugs ;  average  tonnage,  about  40  tons. 

Hoping  you  will  find  these  answers  full  and  satisfactory,  I  am,  dear  sir, 
Yours,  respectfully, 

David  Rislet. 

Chart.iw  M.  Ykates,  Esq. 
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examination  of  oregon  inlet,  dare  county,  north  carolina. 

United  States  Engineeb  Office, 

Norfolk^  Va.j  June  29,  1882. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
examination  of  Oregon  Inlet,  with  which  I  was  charged  by  Special  Orders 
No.  120,  dated  Washington,  Adjutant-General's  Office,  May  26,  1881. 

A  preliminary  personal  examination  was  made  by  me  on  June  22^  with 
a  view  to  a  further  instrumental  survey,  if  it  was  considered  desirable 
and  the  funds  available  would  permit  it. 

Oregon  Inlet  connects  the  ocean  with  the  waters  of  Pamlico  Sound 
to  the  eastward  of  the  southern  end  of  Roanoke  Island.  In  its  present 
condition  it  allows  vessels  drawing  9  feet  to  enter  at  low- water,  and 
those  drawing  11  feet  at  high-water.  The  entrance  is  well  marked  by 
the  breakers  on  the  bar  and  the  beach  when  a  moderate  sea  prevails, 
and  one  properly-located  buoy  would  make  it  clear. at  most  states  of 
wind  and  sea.  The  width  of  channel  between  the  breakers  is  about  500 
yards.  The  channel  at  this  time  skirts  the  southern  point  of  the  inlet, 
following  a  line  parallel  to  the  beach,  and  enters  the  deep  ^ater  in  a 
direction  nearly  southeast,  a  little  to  the  south  of  the  life-saving  station. 
which  is  very  near  the  site  of  the  old  light-house  which  formerly  stooa 
to  the  south  of  the  inlet. 

After  entering  the  inlet  a  vessel  strikes  the  Old-house  Channel,  which 
for  about  a  mile  carries  more  water  than  there  is  on  the  bar,  and  which 
^ords  a  harbor  of  limited  extent  to  vessels  which  may  lie  in  it. 

At  the  inner  end  of  the  Old-house  Channel  lies  the  Bulkhead  Shoal, 
over  which  there  is  only  about  5  feet  of  water,  and  the  channel  through 
this  '*  bulkhead^  or  "  swash  "  is  extremely  crooked.  The  bottom  within, 
without,  and  through  the  inlet  is  composed  of  shifting  sands,  which  move 
continually  under  the  action  of  waves  and  currents,  so  that  the  resident 
fishermen  are  unable  to  work  a  boat  drawing  4  feet  across  the  Bulkhead 
without  constant  sounding  and  kedging  to  find  and  follow  the  turns  in 
the  channel. 

The  channel  over  the  outer  bar  is  more  constant  in  its  character,  but 
js  liable  to  change  in  depth  and  direction  at  any  storm.  The  local  pilot 
informs  me  that  at  one  time  last  winter  there  was  a  depth  of  14  feet  at 
low-water  for  some  time. 

The  latest  available  Coast  Survey  chart  shows  the  condition  of  the 
inlet  in  1873,  at  which  date  the  channel  skirted  the  northern  point  and 
opened  almost  due  north,  with  a  least  depth  on  the  bar  of  6^  feet.  An 
old  steamboat  boiler  which  remains  from  a  wreck  in  or  near  this  old 
channel  is  now  about  one-third  of  a  mile  to  the  north  of  the  present 
channel. 
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The  extremely  anstable  nature  of  the  bar,  and  the  great  extent^  very 
small  depth,  and  constant  shifting  of  the  shoals  within  wonld  render 
any  attempt  at  improvement  at  a  small  expense  entirely  fatile,  and 
woold  cause  any  improvement  promising  permanence  to  be  enormoosly 
expensive. 

No  instrumental  survey  of  any  value  coald  be  executed  with  the 
ited  amount  of  money  available. 

I  remain,  general,  very  respectfully,  your  obedient  servant,- 

J  AS.  Mergur, 
Captain  of  Engineers* 
Brig.  Gen.  H.  G.  Wrioht, 

Chief  of  EngineerSy  U.  8.  JL. 
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IMPROVEMENT  OF  THE  RIVERS  AND  HARBORS  ON  THE  COAST  OF  SOUTH 
CAJKOL.INA,  GEORGIA,  AND  THE  ATLANTIC  COAST  OF  FLORIDA. 


REPORT  OF  LIEUTENANT-COLONEL  Q,  A.  GTLLMOHE,  CORPS  OF  ENGI- 
SEBRSy  B  VT.  MAJ.  GEN,  U.  S.  A,,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL 
TEAR  EKJyiNG  JUNE  30,  1882,  WITH  OTHER  DOCUMENTS  RELATING  TO' 
THE  WORKS. 

mPROYEMBNTS. 

1.  Charleston  Harbor,  South  Carolina.  9.  Entrance  to  Cumberland  Sonud,  Geor* 

3.  Ashley  Kiver,  South  Carolina.  ^ia  and  Florida. 


3.  Wappoo  Cut,  South  Carolina. 

4.  SaTannah  Hiver  and  Harbor,  Georgia. 


10.  Saint  John's  River,  Florida. 

11.  Volusia  Bar,  Florida. 


5.  Saraonah  River,  Georgia.  12.  Saint  Augustine  Creek  (Thunderbolt 
&  Sarannab  River  above  Augusta,  Ga.  River),  Georgia. 

7.  Altaxnaha  River,  Georgia.  13.  Inside  passage  between  Fernandina 
S.  BmnawicK  Harbor,  Georgia.  and  Saint  Jobu^s  River,  Florida. 

EXAMINATIONS  AND  SURVEYS. 

14.  For  the  openiDg  of  steamboat  commn-  15.  Indian  River,  Florida,  at  the  north 
nicatioD  from  the  Saint  John's  River,  end,  with  a  view  of  opening  a  pas- 
Florida,  by  way  of  Topokalija  Lake  i  sage  into  the  lagoon  one-half  mile 
to  Charlotte  Harbor  or  Pease  Creek.  ,  east. 


United  States  Engineer  Office, 

New  York,  July  29, 1882. 

GsNiBRAL.:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
spon  the  works  of  river  and  harbor  improvement  nnder  my  charge  for 
the  fiscal  year  ending  Jane  30, 1882. 

Very  respectfully,  your  obedient  servant, 

Q.   A.  GiLLMORE, 

Lieutenant'  Colonel  of  Ugnineers, 

Bvt.  Maj,  Gen.y  U,  S.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  IF.  8.  A. 


J  I. 

IMPROVEMENT  OF  THE  HARBOR  OF  CHARLESTON,  SOUTH  CAROLINA. 

During  the  fiscal  year  ending  June  30, 1882,  operations  for  improving 
the  entrance  into  Charleston  Harbor,  South  Carolina,  were  carried  on 
in  conformity  to  the  plan  submitted  in  my  communication  to  the  Chief 
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of  Engineers,  dated  March  9, 1878,  and  printed  in  Appendix  H  of  the 
Annual  Report  of  the  Chief  of  Engineers,  1878. 

By  this  project  it  is  designed  to  establish  and  maintain,  by  means  of 
two  jetties,  a  low- water  channel  of  not  less  than  21  feet  depth  across 
the  bar,  apon  which  the  greatest  available  depth  has  heretofore  been 
only  Hi  feet.    The  estimated  cost  of  the  project  was  $1,800,000. 

Previous  to  the  spring  of  1878  there  had  been  expended  by  the  gen- 
eral government  in  the  improvement  of  the  ship-cbannels  in  Charles- 
ton Harbor,  subsequent  to  the  close  of  the  civil  war  (from  1871  to  1878), 
the  sum  of  $93,700  in  taking  up  the  wrecks  of  fourteen  iron-clad  and 
wooden  vessels  sunk  during  the  war,  and  in  removing  a  portion  of  the 
Bowman  jetty  projecting  into  Beach  Channel. 

RECAPITULATIONS  OF  OPERATIONS  PREVIOUS  TO  JUNE  30,  1881. 

North  jetty. — The  work  of  constructing  this  jetty  was  begun  in  Decem- 
ber, 1878.  On  June  30, 1881,  the  seaward  end  of  the  bottom  course  of 
the  work  was  at  a  distance  of  12,042  feet  from  the  starting  point  on  the 
shore  of  Sullivan's  Island,  measured  along  the  axis  of  the  work. 

The  widths  of  this  bottom  course  varied  from  43  feet  at  the  shore  to 
118  feet  at  the  sea  end,  and  in  height  from  2f  to  4  feet,  composed  of  a 
log  and  brush  mattress,  overlaid  with  riprap  stone.  A  second  course  of 
mattresses,  varving  from  66  feet  to  81  feet  in  width,  was  laid  over  the 
bottom  course  for  a  length  of  1,648  feet  from  a  point  about  7,600  feet 
from  Sullivan^s  Island  seaward,  the  height  of  this  portion  of  the  jetty 
being  thereby  increased  to  from  5^  to  6  feet.  The  gap  previously  left 
on  Drunken  Dick  Shoal  was  closed  by  a  foundation  course  of  1,663  feet 
in  length,  64  feet  in  width,  and  from  3}  to  4  feet  in  height.  South  of 
that  shoal  the  jetty  was  raised  by  distributing  riprap  stone  over  it.  In 
some  places  the  height  thus  attained  was  from  13  to  14  feet  from  the 
bottom. 

Up  to  June  30, 1881,  the  aggregate  amount  of  riprap  stone  placed  on 
this  jetty  was  65,514^  cubic  yards,  and  the  mattress  work  of  an  average 
thickness  of  18  inches,  composed  of  logs  and  brush,  amounted  to  111,763 
square  yards. 

South  jetty. — The  laying  of  the  foundation  course  of  the  south  jetty 
was  commenced  in  April,  1880.  On  June  30, 1881,  its  seaward  end  had 
reached  a  distance  of  6,913  feet  from  the  starting  point  on  Morris  Isl- 
and. It  had  then  crossed  the  main  ship-channel,  where  the  greatest 
depth  was  39feet  at  mean  low- water.  The  width  of  the  mattresses  varied 
from  42  feet  to  112  feet,  and  the  aggregate  thickness  of  mattresses  and 
stone  was  about  2^  feet.  The  total  quantity  of  riprap  stone  placed  on 
this  work  from  the  beginning  of  operations  to  June  30,  1881,  amounted 
to  15,134  cubic  yards,  all  of  which  was  supplied  as  a  component  part 
of  the  apron  foundation.  The  mattress  work  of  logs  and  brush  used 
for  the  foundation  amounted  to  45,731  square  yards,  18  inches  thick. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882. 

On  July  1,  1881,  the  sum  of  $279,340.45  was  available  for  prosecuting 
the  work. 

The  operations  ^consisted  essentially  in  continuing  the  work  of  ex- 
tending the  foundation  courses  of  the  north  and  south  jetties,  and  in- 
€i*easing  their  height,  and  in  constructing  a  spur-jetty  for  the  protec- 
tion of  the  sea-shore  of  Sullivan's  Island.  A  considerable  amount  of 
field-work  was  done,  including  a  thorough  survey  of  the  inner  and  outer 
harbors  and  the  bar 
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The  larger  portion  of  the  work  on  the  north  and  south  jetties  during 
the  fiscal  year  just  closed  was  executed  under  the  contract  entered  into 
with  Mr.  E.  T.  Bangs  on  June  11, 1881,  an  I  referred  to  in  my  last  annual 
report.  By  a  supplementary  agreement  with  the  same  party,  dated  July 
1, 1881,  heVas  to  furnish  and  place  upon  the  log  mattresses  live  hard- 
wood bnish  at  the  rate  of  17  cents  per  square  yard,  6  inches  thick  in  the 
finished  work. 

The  contract  made  on  August  7, 1880,  with  Mr.  F.  P.  Murphy,  for 
fornishing  and  putting  in  the  work  20,000  cubic  yards  of  riprap  stone, 
at  the  price  of  $2.80  per  cubic  yard,  was  annulled  under  authority  of  the 
department  on  April  11,  1881.  Arrangements  wore  made  with  Mr. 
Murphy's  bondsmen  by  which  the  balance  of  the  stone  required  under 
this  contract  was  procured  in  open  market  at  $2.80  per  cubic  yard  in 
the  work. 

The  contract  for  work  on  the  Charleston  jetties,  made  with  Mr.  N.  A. 
Devereux  on  November  6,  1880,  was  also  annulled  by  authority  of  the 
Chief  of  Engineers  on  August  4, 1881.  He  had  failed  to  perform  any- 
thing whatever  toward  executing  his  contract. 

It  had  been  anticipated  that  such  a  measure  would  become  necessary, 
and  the  specifications  for  work  under  the  appropriation  of  March  3, 1881, 
had  been  drawn  up  so  as  to  ])rovide  for  the  expenditure  of  that  appro- 
priation, and  in  the  event  of  Devereux's  failure,  for  the  amount  set  apart 
for  his  contract  also. 

On  my  recommendation,  the  Chief  of  Engineers  authorized  the  work 
embraced  in  the  Devereux  contract  to  be  included  in  the  contract  with 
E.  T.  Bangs  of  June  11, 1881. 

North  jetty. — ^The  work  of  extending  this  jetty  seaward  was  continued 
in  the  same  direction  adopted  in  December,  1880,  or  upon  a  straight  line 
bearing  south  58  degrees  east.  On  June  30,  1882,  the  seaward  end  of 
the  jetty  had  reached  a  point  14,361  feet  distant  from  the  shore  of  Sulli- 
Tan's  Island,  measured  along  the  axis  of  the  work,  and  about  1,000  feet 
inside  the  18-foot  curve  of  low- water  depths  on  the  outer  slope  of  the 
bar.  Where  the  mats  were  laid  during  the  year  the  low- water  depths 
ranged  from  13.6  to  17  feet;  at  the  present  terminal  point  of  the  jetty 
the  depth  is  from  13  to  14  feet  at  mean  low-water.  The  work  along  the 
whole  distance  is  continuous  and  of  the  full  width,  although  it  has  not 
yet  been  carried  to  the  required  height. 

The  total  length  of  extension  during  the  last  fiscal  year  amounted  to 
2,319  feet.  The  width  of  the  mattresses  wa«  uniformly  118  feet.  The 
quantity  of  log  and  brush  mattress  18  inches  thick  laid  in  that  time 
amounted  to  32,314  square  yards. 

The  crest  of  the  work  rises  from  2^  to  4  feet  above  the  original  bottom. 

During  the  same  period  28,387  cubic  yards  of  riprap  stone  were  depos- 
ited upon  the  north  jetty. 

The  aggregate  amount  of  stone  placed  on  the  north  jetty  from  the  first 
beginning  of  operations,  in  December,  1878,  to  June  30,  1882,  is  93,902 
cnbic  yards,  or  about  113,200  gross  tons;  and  the  quantity  of  log  and 
brush  mattress  work  18  inches  thick  amounts  to  144,077  square  yards. 

South  jetty. — ^The  apron  foundation  of  this  work  was  continued  on  the 
straight  course  bearing  south  87  degrees  ea«t,  adopted  at  the  beginning 
until  the  end  of  February,  1882,  when  the  jett  yhad  "reached  a  point  8,660> 
feet  from  the  shore  of  Morris  Island.  It  was  then  deemed  advisable  to 
change  the  direction,  and  it  is  proposed  that  the  outer  portion  of  the 
south  jetty,  which  will  rest  upon  the  crest  and  the  outer  slope  of  the  bar, 
shall  be  straight  and  parallel  to  the  seaward  portion  of  the  north  jetty, 
and  at  a  distance  from  the  latter  of  about  2,900  feet.    This  part  of 
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the  Hoath  jetty  will  therefore  have  a  bearing  of  south  58  degrees  eas't:- 
and  it  was  decided  to  join  it  to  the  straight  portion  already  laid  by 
circular  arc  struck  with  a  radius  of  about  1|  statute  miles. 

On  this  arc,  or  rather  on  chords  of  the  arc  of  about  400  feet  lengtb, 
the  bottom  course  of  the  south  jetty  was  continued  through  the  montli.^ 
of  March  and  April,  1882,  when  operations  were  suspended,  funds  ha^ir— 
ing  been  exhausted. 

A  modification  in  the  method  of  laying  the  bottom  course  of  the  soutb. 
jetty  was  introduced  January  1, 1882.  It  was  judged  that  the  mattresseis- 
would  lie  better  if  each  one  lapped  from  10  to  20  feet  over  the  one  pro- 
ceding  it.  The  logs  will  probably  break  from  the  binding-poles  andL 
firmly  rest  on  the  ground  when  the  riprap  stone  is  thrown  upon  them*. 
Additional  height  of  the  bottom  course  is  obtained  thereby,  spaces  be- 
tween mats  are  obviated,  and  the  loss  of  stone  is  in  great  measuro^ 
prevented.  Since  the  beginning  of  the  year  1882  the  mattresses  have^ 
therefore,  been  laid  with  laps  averaging  about  12^  feet,  in  some  cases- 
exceeding  20  feet. 

Towards  the  close  of  the  year  1881  it  was  observed  that  a  strong  cur- 
rent set  across  the  jetty  near  its  outer  end,  and  it  was  apprehended  that 
in  extending  the  work  that  current  would  cause  scour  or  under-cutting* 
To  guard  against  this  danger  it  was  decided*  in  further  extending  the 
work,  to  make  every  third  mat  of  the  foundation  course  130  feet  wide^ 
the  other  mats  having  widths  of  from  99  to  108  feet.  The  projecting  por- 
tion of  the  wider  mat  was  intended  to  act  a«  a  short  spur  on  either  side 
of  the  jetty.  The  width  of  130  feet  was  adopted  because  it  was  found 
that  mattresses  of  greater  dimensions  were  difficult  to  handle  in  the 
strong  current  and  heavy  sea  which  frequently  prevailed  where  work 
was  in  progress.  Further  precautionary  measures  may  have  to  be  taken 
to  counteract  the  scouring  effects  of  the  currents  on  the  site  of  the  jetty* 
The  mats  of  130  feet  width  were  first  laid  during  the  month  of  January^ 
1882,  and  they  were  continued  until  work  was  suspended,  in  April.  The 
total  length  of  apron  foundation  by  which  the  south  jetty  was  extended 
during  the  fiscal  year  was  3,209  feet.  The  aggregate  thickness  of  the 
work  when  laid  was  from  3  to  7  feet,  but  at  a  few  places  it  ha«  settled, 
and  the  crest  of  the  apron  actually  rises  above  the  original  surface  of 
the  ground  from  1  to  7  feet. 

On  June  30, 1882,  the  seaward  end  of  the  \f:ork  was  10,122  feet  from 
the  shore  of  Morris  Island,  measured  along  the  axis  of  the  work,  and 
about  li  mile  within  the  outer  18-feet  curve  of  the  bar.  The  deep-water 
pocket,  with  depths  of  about  25  feet,  east  of  the  main  ship-channel,  was* 
crossed  by  the  bottom  course  during  the  year.  The  work  last  placed  is 
now  fairly  on  the  inner  slope  of  the  bar,  in  depths  of  16  or  17  feet  at 
mean  low-water. 

The  widths  of  the  log  and  brush  mattiesses  ranged  from  99  to  108 
feet,  with  spur  mattresses  of  130  feet  width,  as  just  stated,  and  the 
quantity  laid  amounted  to  52,163  square  yards,  with  an  average  thick- 
ness of  18  inches.  The  aggregate  thickness  or  height  of  the  work, 
logs,  brush,  and  stone,  varied  from  3  to  6  feet. 

The  mats  were  loaded  with  23,030  cubic  yards  of  stone.  The  aggre- 
gate amount  of  riprap  stone  deposited  on  the  south  jetty  from  the  be- 
ginning of  operations,  in  April,  1880,  is  38,164  cubic  yards,  or  about 
46,000  gross  tons,  and  the  quantity  of  mattress  work  averaging  18 
inches  in  thickness  amounts  to  97,894  square  yards. 
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SPXTB  JETTY   ON  SULLIVAN'S  ISLAinD. 

The  sea-shores  of  both  Sullivan's  aiid  Morris  islands  have  been  wash- 
ing away  for  some  time,  and  it  was  deemed  advisable  to  provide  some 
means  of  protection.  On  my  recommendation,  the  Chief  of  Engineers, 
OD  July  20, 1881,  authorized  the  construction  of  two  spnr-jetties  on  the 
south  beach  of  Sullivan's  Island,  and  of  three  or  four  similar  works  on 
the  seaward  shore  of  Moixis  Island,  at  an  aggregate  cost  of  not  exceed- 
ing $10,000,  said  sum  to  be  charged  to  the  existing  appropriation  for 
improving  Charleston  Harbor. 

None  of  the  jetties  have  been  constructed  on  Morris  Island,  and  only 
one  on  Sullivan's  Island.  This  jetty  was  built  in  September,  1881.  It 
is  located  about  1,800  feet  east  of  Fort  Moultrie,  and  consists  of  log 
mattresses,  overlaid  with  broken  stone. 

The  width  of  the  jetty  is  30  feet,  its  length  288  feet.  It  contains  960 
square  yards  of  mattresses  and  366.5  cubic  yards  of  riprap  stone. 

A  similar  spurjetty  had  been  laid  on  the  same  beach  and  for  the 
same  purpose  in  December,  1880,  under  a  special  appropriation.  It  is 
located  about  .3,100  feet  to  the  eastward  of  Fort  Moultrie.  A  report  of 
this  work  is  contained  in  Appendix  J  2  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1881. 

THE  CONDITION  OP  THE  WORK. 

Soundings  recently  taken  over  the  north  jetty  show  that  no  further 
settlement-of  consequence  has  occurred  in  Beach  Channel  between  the 
6hore  of  Sullivan's  Island  and  Drunken  Dick  Shoal.  At  some  points 
oij  that  portion  of  the  foundation  course  laid  during  the  past  fiscal  year 
some  settling  has  been  noted,  amounting  to  from  12  to  21  inches. 

'On  that  portion  of  the  apron  of  the  south  jetty  laid  previous  to  June 
30, 1881,  some  slight  settling  has  apparently  taken  place  at  a  few  points. 
In  the  deep  water  of  the  main  channel,  between  the  eastern  and  west- 
ern 21-foot  curves,  a  gradual  accumulation  of  sand  on  top  of  the  rip- 
rap stone  covering  the  mattresses  seems  to  be  in  progress.  The  origi- 
nal aggregate  thickness  or  height  of  the  work,  allowing  for  irregu- 
larities iu  depositing  the  stone,  did  not  probably  exceed  here  about  4 
feet.  Eecent  soundings  indicate  a  thickness  or  height  above  the  origi- 
nal bottom  of  from  4  to  9  feet.  A  similar  process  of  accumulation  was 
also  noticed  at  the  sea  end  of  the  south  jetty.  In  November,  1881, 
when  work  was  resumed  there,  it  was  difficult  to  And  it,  as  it  was  en- 
tirely covered  with  sand. 

At  some  points  on  the  section  laid  during  the  past  fiscal  year  settling 
to  the  amount  of  12  to  20  inches  is  observed,  especially  near  the  outer 
end.  The  necessity  of  pushing  this  work  rapidly  forward,  giving  the 
base  ample  width  and  counteracting  the  effects  of  parallel  scouring 
currents  by  spurs  of  sufficient  length,  seem^  to  be  obvious. 

The  original  area  of  the  water-way  over  the  site  of  the  north  jetty  as 
far  as  It  is  built  was  about  169,000  square  feet  at  low- water  and  242,500 
square  feet  at  high-water.  By  the  constructing  of  the  jetty  these  areas 
have  been  diminished  to  109,400  square  feet  at  low-water  and  182,800 
square  feet  at  high-water.  The  original  areas  have  been,  consequently, 
reduced  by  35.27  per  cent,  and  24.62  i)er  cent.,  respectively. 

The  original  areas  of  the  water-way  over  the  site  of  the  south  jetty 
were  176,600  square  feet  at  low-water,  and  227,600  square  feet  at  high- 
water,  which  have  been  reduced  to  142,500  square  feet,  or  80.7  per  cent., 
at  low-water,  and  to  193,500  square  feet,  or  85  per  cent.,  at  high- water. 
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REMARKS  ON  THE  CONDITION   OF   THE   INNER  AND   OUTER  HARBOI^* 

The  surveys  made  by  Captain  Greene  towards  the  close  of  the  las  I; 
fiscal  year  have  famished  means  jfor  compariug  the  present  conditioD 
of  the  harbor  of  Charleston  with  its  condition  some  fifteen  or  twenty 
years  ago. 

INNER   HARBOR. 

The  shoal  extending  from  Fort  Johnson  to  Fort  Snmter  has  increasecl. 
There  are  indications  that  in  the  course  of  time  the  whole  space  occix- 
pied  by  the  shoal  will  become  dry  land. 

A  decided  shoaling  process  is  going  on  in  Hog  Island  Channel,  be* 
tween  Hog  Island  and  Shnte's  Folly  Island.  Folly  Island  Channel,  just 
south  of  Castle  Pinckney,  is  deepening,  as  well  as  the  main  or  sout^ 
channel,  between  the  sboal  known  as  ^< Middle  Ground"  and  Jamea 
Island. 

None  of  these  changes  affect  the  generally  excellent  capacities  of  the 
inner  harbor. 

OUTER  HARBOR  AND  BAR. 

Some  noteworthy  changes  have  been  observed  during  the  last  fiscal 
year  in  the  outer  harbor  and  on  the  bar. 

The  shoal  east  of  Fort  Sumter  has  extended  eastward  about  500  feet 
and  southward  about  1,000  feet. 

The  northern  end  of  Morris  Island,  or  Cumming's  Point,  has  been 
washed  off  to  the  extent  of  about  300  feet. 

The  shallow  space  between  Morris  Island  and  the  main  channel  has 
deepened.  The  high-water  line  has  receded  some  500  feet  upon  the 
island,  in  consequence  of  which  the  latter  is  now  overflowed  during  high  - 
tides  at  some  places.  The  heavy  gale  of  August  27, 1881,  when  the 
water  stood  3  or  4  feet  deep  on  the  parade  of  Fort  Sumter,  was  the  prin- 
cipal cause  of  these  changes.  The  material  carried  away  from  the  beach 
of  Morris  Island,  and  eroded  from  the  shallow  space  between  that  island 
and  the  main  channel,  is  believed  to  have  assisted  in  extending  the 
shoal  at  Fort  Sumter. 

Ko  material  change  has  been  observed  in  the  main  channel  itself 
abreast  of  Morris  Island. 

The  shoal  between  the  main  channel  and  swash  channel  is  reported 

,  to  have  diminished  in  area  and  increased  in  depth.    The  deepening 

observed  south  of  the  eastern  end  of  the  south  jetty,  between  June  and 

November,  1881,  before  any  work  had  been  done  there,  is  ascribed  to 

the  strong  currents  that  pass  around  the  jetty. 

Some  distance  south  of  the  north  jetty,  past  its  seaward  end,  a  marked 
increase  in  depth  has  taken  place.  The  material  composing  the  bar  is 
evidently  pushed  out  as  the  work  advances. 

The  shoals  in  the  vicinity  of  the  bell-buoy,  south  of  the  north  jetty, 
referred  to  in  my  annual  report  for  the  fiscal  year  ending  June  30, 
1881,  are  being  cut  away  at  their  upper  ends  and  advanced  seaward. 

The  movement  of  the  sand  so  far  is,  however,  quite  irregular,  and  ren- 
ders the  swash-channel  as  yet  undesirable  for  navigation.  Captain 
Greene  estimates  the  general  movement  of  sand,  between  the  north  and 
south  jetty,  at  300  feet  in  a  seaward  direction.  The  curves  of  depths 
have  moved  seaward  to  that  extent. 

While  the  north  jetty  will,  if  funds  are  provided,  soon  reach  the  full 
length  assigned   to  it,  and  will  only  require  additional   height  and 
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hrongbt  to  comnletiou  with  the  least  possible  delay.     To  this  end  appropriatious  of 
$oiH.»,tKX)  at  the  least  are  required  iiutil  the  work  is  done. 

There  was  added  to  the  north  jetty  duriu|5  the  year  a  lenj^th  of  2.319  feet,  making  a 
total  length  of  14,361  feet.  This  extension  is  Uj?  feet  wide.  This  jetty  is  now  nearly 
out  to  l!5Teet  of  water,  and  a  furtlier  extension  of  1,000  feet  will  bring  it  to  this  depth. 
The  south  jetty  was  extended  diiriog  the  year  3,20i*  feet,  of  a  width  varying  from  85 
to  130  feet,  making  a  total  length  of  10,121  feet.  To  reach  1^  feet  of  water  this  jetty 
will  have  to  be  carried  out  8,000  feet.  Its  present  length  takes  it  across  all  the  deep 
water,  and  it  has  now  reached  the  shoal  water  of  the  inner  slope  of  the  bar. 

In  December  a  slight  change  in  the  arrangement  of  the  mats  was  adopted,  consist- 
ing in  lapping  them  instead  of  placing  them  adjacent,  or  as  near  as  might  be.  It  re- 
sults that  additional  height  is  given  as  the  jetty  advances  and  greater  security  against 
&cour  between  the  mats. 

A  short  spur  jetty  was  built  upon  the  shore  of  Sullivan's  Island  for  the  protection 
of  the  beach  and  shore-line  as  an  essential  feature  in  the  improvement  of  the  harbor 
and  channel. 

It  is  probable  that  at  least  one  other  jetty  will  be  required  for  this  same  purpose. 
At  the  same  time  it  cannot  be  said  that  there  is  any  danger  of  the  entire  destruction 
of  this  island,  or  even  of  Morris  Island.  More  than  a  hundred  years  ligo  it  was  said, 
in  a  description  of  Charleston  Harbor — 

*'0f  Sullivan's  Islaiid,  which  is  on  the  north  side  of  the  entrance  to  Charleston 
Harbor,  the  bay  ou  the  west  side  has  so  encroached  (though  most  defended,  it  being, 
oa  the  contrary  side  to  the  ocean)  that  it  has  gained  in  three  years'  time  one-quarter 
of  a  mile,  laying  prostrate  and  swallowing  up  vast  iiine  and  palmetto  trees.  By  such 
a  process,  with  the  assistance  of  a  few  hurricanes,  it  probably,  in  some  few  years, 
may  wash  away  the  whole  island,  which  is  about  6  miles  in  circumference." 

These  apprehensions  have  not  been  realized,  and  such  has  been  the  etfect  of  the 
jKiitfS  built  for  the  protection  of  Fort  Moultrie  and  other  parts  of  the  shore,  that  it  is 
tolerably  certain  they  never  will  be. 

At  the  same  time  it  must  be  admitted  that  a  gale  of  unusual  severity  and  under 
favorable  conditions  will  always  do  great  damage  to  the  island  shore  and  property  in 
tbe  vicinity. 

The  advantage  gained  by  the  jetties  is  in  accumulating  sand  which  may  resist  the 
8ea  for  some  hours  until  the  storm  has  abated. 

One  of  the  severest  gales  ever  known  upon  this  coast  occurred  upon  the  27th  of 
Angnst,  1*^:^1.  In  a  few  hours  the  high-water  line  from  Fort  Moultrie  for  1  mile  to  the 
ea<»t  was  advanced  upon  the  shore  from  100  to  200  yards,  and  in  many  places  extended 
entirely  across  the  island.  In  such  times  jetties  famished  protection  only  in  the  way 
itkdieated  above. 

The  sand-covering  upon  Morris  Island  was  partly  removed  in  this  gale  and  the  sea 
breaks  across  the  island  in  several  places  at  high-tide.  It  is  possible  that  some  simple 
coustmctiou  should  be  resorted  to  to  collect  the  sand  again.  This  will  form  the  sub- 
ject of  a  special  report  if  the  necessity  becomes  imperative. 

During  the  year  a  map  of  the  inner  harbor  was  completed.  The  survey  from  which 
thi.s  map  was  made  was  conducted  in  the  most  thorough  manner,  and  is  satisfactory 
ia  several  ways. 

It  furnishes*  a  starting  point  of  comparison  from  which  the  changes  that  may  take 
place  in  the  harbor  may  be  detected.  It  shows  that  the  ])rincipal  changes  in  the  last 
twenty  ^ears  are  the  formation  and  extension  of  the  sand-bar  from  James  Island  to 
Fort  Sumter;  a  shoaling  of  the  Hog  Island  Channel  and  deepening  of  the  Folly  Isl- 
and Channel  and  South  Channel,  or  Main  Channel.  Aside  from  these,  comparative 
cross-sections  of  the  harbor  show  a  ver^'  considerable  increased  area  of  water-wav  in 
the  Sonth  Channel  over  that  indicated  in  the  Coast  Survey  charts  of  the  harbor.  The 
harbor  may,  therefore,  be  said  to  retain  its  depth  and  convenience  as  the  site  of  a 
peat  conioiercial  jwrt.  The  three  changes  mentioned  above  are  not  in  any  sense  to 
H*  rt^gretted,  and  we  may  look  to  the  day  when  the  shoal  between  James  Island  and 
Fort  Sumter  shall  be  redeemed  altogether  from  the  sea,  when  Hog  Island  Channel 
*liall  be  entirely  closed,  and  the  Folly  Island  Channel  form  the  slujrtest  and  usual 
channel  for  steamships  which  are  bound  for  the  front  along  Cooi)er  River. 

With  the  extension  of  the  jetties  and  the  attainment  of  deep  watei  at  the  entrance 
to  the  harbor  it  will  certainly  be  one  of  the  best  in  the  world. 

The  general  inspection  of  the  maj)  just  refen*ed  to  shows  that  the  apprehensions 
that  have  been  felt  as  to  the  eftect  of  the  material  thrown  into  the  rivers  above  the 
city  upon  the  depth  of  the  harbor  are  unfoniuled.  Nor  do  I  believe  that  the  time  will 
ever  come  when  any  serious  injury  to  the  harbor  will  hv  frit  tluTelioni. 

CHANGES   IN  TIIK   Ol'TKK   IIARBoR. 

A  comparison  of  the  maps  made  from  the  surveys  of  18*^1  and  l^-^i  with  the  Coast 
•Survey  chart  and  with  ony  another  shows  very  considerable  changes  in  the  outer  harbor 
and  on  the  bar. 
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Some  of  these  changes  may  be  attribated  to  the  jetties  and  others  not.  Begiiiuiuf 
with  the  shoal  at  Fort  Sumter,  we  find  it  to  have  increased  in  size  and  to  have  extended 
to  the  southward  about  1,000  feet  and  to  the  eastwanl  500  feet. 

Cummiugs'  Point  has  cut  away  some  300  feet.  The  entire  area  between  the  main 
ship-channel  and  Morris  Island  has  deepened  considerably,  and  the  high-wnter  line 
has  advanced  across  Morris  Island  in  some  places ;  in  other  words,  the  sea  is  gradually 
encroaching  upon  Morris  Island.  The  material  removed  from  this  island  and  the  area 
between  its  shore-line  and  the  18-foot  curves  has  been  carried  up  the  harbor  and 
added  to  the  shoal  at  Sumter. 

This  change  has  been  going  on  for  fifteen  years,  and  cannot  be  attributed  to  the 
jetties.  The  most  marked  efi^ct  was  produced  by  the  gale  of  August,  lb81,  which 
advanced  the  12-foot  curves  towards  the  shore  some  500  feet,  and  advanced  the  high- 
water  line  nearly  as  much.  These  facts  point  to  the  necessity,  at  some  future  day,  of 
several  substantial  and  extensive  jetties  for  the  protection  of  the  shore-line  of  Morris 
Island. 

Most  of  these  jetties  will  be  required  to  the  southward  of  the  south  jett^.  The  main 
ship-channel  remains  unchanged  in  cross-section,  although  it  may  be  said  that  there 
is  a  s'ight  shoaling  on  the  line  of  the  two  black  buoys  in  the  northeast  course  enter- 
ing the  harbor.*  The  shoal  separating  the  main  shipchannel  and  the  entrance  to  the 
Swash  Channel  has  diminished  somewiiat  in  area.  The  depth  of  water  upon  it  has  in- 
creased. This  effect  has  been  produced  upon  the  part  north  of  the  south  jetty  by  the 
extension  of  the  Fort  Sumter  shoal  to  the  eastward,  and  the  greater  change  in  the  por- 
tion south  of  the  jetty  has  been  caused  by  the  increased  current  around  the  end  of  the 
south  jetty,  as  it  was  left  upon  the  suspension  of  work  June  30, 1881. 

Coming  now  to  the  deep  pocket  which  forms  the  entrance  to  the  Swash  Channel, 
we  find  a  very  slight  change  at  the  upper  end.  In  some  places  there  are  indications 
of  shoalins  and  in  others  of  deepening  over  small  areas. 

These  changes  are  slight,  however,  and  are  probably  due  to  the  action  of  the  north 
letty  in  obstructing  the  current,  and  chiefly  to  the  Sumter  shoal,  which  has  forced  a 
body  of  water  out  towards  the  Swash  Channel,  and  thus  aids  the  achievement  of  the 
results  sought  in  the  building  of  the  jetties. 

Following  this  deep  pocket  down  as  far  as  the  jetty,  we  find  no  great  change  in  ita 
section  until  we  pass  the  jetty,  when  there  is  a  marked  increase  in  size,  even  since 
last  year,  and  an  evident  advance  of  the  material  lying  beyond  the  end  of  the  jetty,  aa 
it  was  gradually  extended. 

The  western  extremity  of  shoal  B  has  been  very  considerably  cut  away  and  advanced 
to  the  seaward.  The  mam  body  has  increased  somewhat  in  depth  and  shows  such 
changes  as  to  indicate  that  the  sand  is  moving  gradually  seaward.  Shoal  A  shews 
similar  Indications.  Sand  has  lodged  in  detached  places  in  the  channel,  and  as  a  ret 
salt  the  swash-channel  is  more  difficult  of  navigation  than  last  ^ear.  This  condition 
of  change  and  deterioration,  so  plainly  indicated  by  a  comparison  of  the  maps  this 
year  ana  last,  may  be  expected  to  continue  another  year  and  until  the  south  jetty  is 
extended. 

The  general  advance  of  the  sand  included  between  the  jetties  seaward  may  be  said 
to  be  about  300  feet  during  the  year,  and  is  plainly  marked.  It  shows  that  there  is 
nothing  between  the  jetties  that  the  currrent  will  not  move. 

During  the  extension  of  the  south  jetty  across  the  deep  pocket,  the  strongest  current 
yet  encountered  was  met  with ;  the  bottom  is  hard  and  smooth  and  the  depth  very 
uniform. 

The  funnel-shape  of  this  pocket  is  the  cause  of  the  very  strong  current,  and  as  soon 
as  it  passes  the  extremity  of  shoal  B  it  is  dissipated  over  the  bar  and  has  produced  no 
extended  effect. 

The  work  of  examination  and  survey  has  been  intrusted  to  Asnistant  Engineer  J. 
P.  Allen,  who  has  done  it  with  energy  and  intelligence.    The  supervision  of  the  con- 
struction has  been  directly  performed  by  T.  H.  Fisher  and  J.  L.  Frazer,  and  has  been 
attended  to  with  fidelity  and  good  judgment. 
Very  respectfully,  your  obedient  servant, 

Benj.  D.  Greene, 
Captain  of  JSngineere, 

Lieut.  Col.  Q.  A.  Gillmore, 

Corp*  of  EngineerM,  U.  8,  A, 


J  2. 

IMPROVEMENT  OF  ASHLEY  RIVER,  SOUTH  CAROLINA. 

On  July  1,  1881,  the  soin  of  $2,500  was  available  for  improving  Ash- 
ley River,  South  Carolina,  being  the  aggregate  of  two  appropriations 
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made  for  this  work,  namely,  one  of  $1,000  made  by  act  approved  Jane 
14, 1880,  and  another  of  tl,500  made  by  act  approved  March  3, 1881. 
A  general  description  of  the  locality  was  given  in  my  Annual  Report 
for  the  year  1880. 
The  plan  of  improvement  recommended  comprised — 

1.  The  removal  of  a  shoal  or  bar  at  a  place  known  as  Accabbee,  be- 
tween 7  and  8  miles  above  G)»arleston  City,  where,  according  to  a  survey 
made  under  my  direction  in  June,  1873,  there  is  but  9  feet  of  water  at 
mean  low-tide,  while  the  channel  of  approach  to  it  from  below  is  only 
about  40  feet  in  width  between  the  10-foot  curves. 

2.  The  removal  of  a  shoal  at  a  point  below  the  Wando  Phosphate 
Works,  about  2  miles  above  Accabbee,  where  only  6  feet  of  water  was. 
fonnd  at  low-tide. 

It  was  proposed  to  lower  these  shoals  by  dredging  to  a  depth  of  fromr 
10  to  11  feet  at  mean  low- water,  requiring  the  removal  of  about  25,000- 
cubic  yards  of  material.    The  cost  of  the  work  was  estimated  at  $5,000. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

On  November  25,  1881,  proposals  were  invited  for  the  removal  of 
10,000  cabic  yards,  more  or  less,  of  material  from  Ashley  Eiver,  at  the 
point  known  as  the  crossing  at  the  Wando  works. 

Only  one  bid  was  received,  which  was  made  by  the  Charleston  Dredg- 
ing Company.  Their  terms  were  accepted  and  a  contract  was  conclud^ 
with  that  company  on  January  18, 1882,  at  the  price  of  17  cents  per 
cubic  yard. 

The  work  was  commenced  and  completed  in  February,  1882.  A  chan- 
nel of  about  100  feet  width  and  over  1,000  feet  in  length  was  cut  through^ 
the  shoal  separating  the  11-foot  curves  at  the  locality  indicated,  and  to 
a  depth  of  11  feet  at  mean  low-tide.  A  total  volume  of  13,558  cubic 
yards  of  material  was  removed. 

No  further  operations  were  carried  on,  the  funds  being  exhausted^ 
and  no  work  can  be  done  during  the  fiscal  year  just  commenced,  unless 
further  appropriations  are  made  for  this  improvement. 

The  sum  of  $2,500  is  required  to  complete  the  work  of  improvement 
under  the  existing  plan. 

The  channel  near  the  Wando  works,  lately  excavated,  has  so  far 
remamed  in  good  condition. 

It  is  not  at  all  certain,  however,  that,  after  completing  the  improve- 
ment, the  channels  obtained  by  dredging  through  the  shoals  will  pre- 
serve the  depths  thus  gained. 

Dredging  will  probably  have  to  be  repeated  occasionally.  To  render 
the  improvement  permanent  will  require  some  jetties  or  wing-dams 
placed  there  to  control  the  currents.  It  is  not  deemed  necessary  now 
to  submit  a  project  and  estimate  of  the  cost  of  works  for  permanently 
securing  a  minimum  low -water  depth  of  from  10  to  11  feet  at  the  shal- 
low places  in  Ashley  Eiver. 

This  improvement  directly  aids  the  busiiiess  of  the  several  phosphate 
works  located  above  the  shoals  referred  to,  and  indirectly  benefits  the 
commerce  of  the  city  of  Charleston. 

Tbis  work  is  located  in  the  collection  district  of  Charleston,  S.  C.    Charleston  is  the 
nearest  port  of  entry. 
Amount  of  dnties  collected  in  IHSl,  $99,05*2.53. 

The  report  of  my  assistant,  Capt.  B.  D.  Greene,  Corps  of  Engineers^ 
is  transmitted  herewith. 
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Money  stutement, 

July  1,  1881,  amount  available §2,479  93 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1881 T 2,394  86 

July  1, 1882,  amount  available 65  07 

Amount  (estimated)  required  for  completion  of  existing  project 2, 500  00 

Amount  tnat  can  be  {profitably  expended  in  fiscal  year  ending  June  30, 1884 .    2, 500  00 


Abstract  of  proposals  for  dredging  in  Ashley  Biver,  South  Carolinaf  opened  December  10, 

1881. 


To  complete- 


Price    '  ' 

STo.  Bidder  |  per  cubic  To  commeDce— 

y»rd.     [ 


1     Charleston  Dredging  Company. 


$0  17  I  On  or  before  Januaxy  15,  1882     In  80  days 


Abstract  of  contract  for  dredging  in  Ashley  River,  South  Carolina, 


Contractor. 


!     Price    I 
Date  of  con-    percubic;  To  commence—  To  complete— 
yard.     I  | 


tract. 


Charleston  Dredging  Company Jan.  18,  1882         $0  17  I  Feb.   1,    1882     March  15, 1882. 

report  of  capt.  b.  d.  greene,  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston^  S.  C,  July  1,  1882. 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  improvement 
of  Ashley  Kiver,  South  Carolina,  for  the  fiscal  year  ending  June  30,  1882. 

Dredging  was  begun  upon  the  Ashley  River  at  the  Wando  Crossing  under  contract 
with  the  Cliarleston  Dreaging  Company  on  the  Ist  of  February,  and  was  completed 
during  the  month. 

A  channel  of  100  feet  in  width  and  12  feet  in  depth  at  low- water  was  opened 
through  the  bar,  and  has  so  far  remaine^in  ^ood  condition. 

It  cannot  be  expected,  however,  that  it  will  always  remain  so,  unless  some  jetties 
or  dams  are  placed  there  to  control  the  current. 
Very  respectfully,  your  obedient  servant, 

Benj.  D.  Greene, 
Captain  of  Engineers. 
Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  Engineers. 


J  3. 

IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 

By  the  river  and  harbor  act  approved  March  3, 18S1,  the  sum  of 
$10,000  was  appropriated  for  improviug  Wappoo  Cut,  South  Carolina. 
This  was  the  first  appropriation  ever  made  by  Congress  for  this  work. 

Wappoo  Cut  is  a  narrow,  tortuous,  tidal  creek,  to  the  north  of  James 
Island,  South  Carolina,  connecting  Stono  and  Ashley  rivers.  An  ex- 
amination with  a  view  to  its  improvement  was  made  in  October,  1880, 
in  compliance  with  section  2  of  the  act  approved  June  14,  1880.  My 
report  on  this  examination  was  submitted  to  the  Chief  of  Engineers 
with  my  latter  dated  November  22, 1880. 
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The  project  of  improvement  recommended  contemplated  the  estab- 
lishment of  a  straigbter  channel  of  6  feet  depth  and  90  feet  width  at 
mean  low- water,  at  an  estimated  cost  of  $34,000. 

The  work  has  not  yet  been  commenced. 

Tn  a  letter  to  the  Chief  of  Engineers,  dated  April  19,  1881,  it  was 
stated  that  if  it  was  thought  desirable  to  expend  the  sum  of  $10,000 
appropriated  by  act  of  March  3, 1881,  during  the  fiscal  year  beginning 
on  July  1,  1881,  work  should  be  commenced  at  the  Stono  end  of  Wap- 
poo  Cut  by  contract  or  by  hiring  a  dreclge,  as  might  seem  best.  It  was 
suggested,  however,  that  so  little  could  be  accomplished  with  the  money 
appropriated,  and  the  work  done  would  be  so  wanting  in  permanency 
■of  character,  that  it  might  be  best  to  wait  until  another  appropriation 
was  made. 

By  department  letter,  dated  May  27,1881,  authority  was  given  to 
defer  the  execution  of  the  project  of  improvement  until  it  could  be  as- 
certained, by  a  farther  examination,  whether  or  not  better  results  may 
be  obtained  by  postponing  operations  until  another  appropriation  was 
made. 

In  March,  1882,  an  opportunity  seemed  to  offer  for  expending  the 
amount  of  money  on  hand  in  dre<lgingiat  the  shoalest  places  of  Wap- 
poo  Cut,  between  Stono  Kiver  and  the  large  bend,  situated  about  mid- 
way l)etween  Ashley  and  Stono  rivers. 

Under  date  of  March  21, 1882,  proposals  were  invited  for  the  removal 
of  50,000  cubic  yards,  more  or  less,  of  material  from  Elliot's  Cut,  and 
that  portion  next  thereto,  for  a  distance  of  half  a  mile. 

Only  one  bid,  an  informal  one,  was  received  under  this  call.  It  was 
made  by  the  Charleston  Dredging  Company,  Their  offer  was  not  ac- 
cepted, as  the  price  named  for  doing  the  work  was  deemed  too  high, 
and  the  date  of  completing  it  too  uncertain  and  remote. 

It  was  considered  that  an  additional  appropriation  would  soon  be 
made,  which,  with  the  sum  of  810,000  already  available,  would  be  suffi- 
cient inducement  to  competing  bidders,  and  more  favorable  termscould 
probably  be  oV)tained. 

OPERATIONS    CONTEMPLATED    DURING  THE    PRESENT    FISCAL  YEAR. 

• 

With  the  sum  of  810,000  available  July  1,  1882,  and  any  additional 
amount  that  may  be  appropriated,  it  is  proposed  to  improve  the  bar  at 
the  entrance  of  Wappoo  Cut  into  Ashley  Kiver  by  dredging  and  by 
building  a  jetty;  to  dredge  in  Elliot's  Cut  and  in  the  reach  leading  to 
it,  and  on  the  biar  at  the  outlet  into  Stono  River ;  and  possibly,  if  the 
funds  on  hand  should  permit,  to  construct  a  jetty  at  the  Stono  entrance. 
The  work  will  be  done  by  contract,  or,  if  this  should  be  found  to  be  im- 
practicable, by  hiring  a  dredge  and  labor  and  buying  the  material  re- 
quired for  the  jetties  in  open  market. 

As  stated  in  my  report  of  the  examination  for  the  improvement  of 
Wappoo  Out,  dated  November  22,  1880,  this  cut  is  of  considerable  im- 
portance as  a  commercial  route.  In  1879  the  aggregate  value  of  freight 
of  all  kinds  passing  through,  amounted  to  nearly  83,000,000. 

The  bulk  of  it  consisted  of  sea-island  cotton,  rice,  and  phosphate  fer- 
tilizers. It  is  stated  that  this  trade  is  annually  increasing,  and  that  it 
would  be  still  more  rapidly  developed  by  a  suitable  improvement  of  the 
passage. 

This  work  is  located  in  the  collection  district  of  Charleston,  8.  C.     Charleston  is 
the  nearest  port  of  entry. 
Amount  of  duties  collected  on  imports  in  li^Sl,  .^01),''r>2.r)3. 


1142      REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Money  statement, 

Jnly  1, 1881,  amount  available |10,000  00 


Jnly  1, 1882,  amount  available 10,000  00 

Amount  appropriated  by  act  passed  August  2, 1882 10, 000  00 


Amount  available  for  fiscal  year  ending  J  ane  30, 1883 20, 000  00 

Amount  (estimated)  required  for  completion  of  existing  project 14, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .     14, 000  00 


J  4. 

IMPROVEMENT  OF  SAVANNAH  HARBOR  AND  RIVER,  GEORGIA. 

During  the  fiscal  year  ending  Jane  30, 1882,  the  operations  for  im- 
proving Savannah  Harbor  and  Elver  were  carried  on  in  conformity  to 
the  plan  submitted  August  28, 1873,  and  the  supplementary  project  of 
March  19, 1879,  but  the  operations  also  included  some  works  executed 
in  the  vicinity  of  Fig  Island,  silecially  authorized  by  the  Chief  of  En- 
gineers, and  forming  a  part  of  the  enlarged  project  for  permanently  im- 
proving Savannah  Harbor  and  Eiver  submitted  with  my  report  of  an 
examination  of  the  river  dated  January  16,  1882. 

This  examination  had  been  made  in  accordance  with  section  3  of  the 
river  and  harbor  act  approved  March  3, 1881,  which  provided  that  an 
examination  or  survey,  or  both,  with  estimates  of  cost  of  improvements 
proper,  should  be  made  in  the  Savannah  River  and  Harbor,  to  increase 
the  depth  of  the  water  in  said  river  and  harbor  from  the  bar  up  to  the 
city  to  22  feet,  and  to  make  an  estimate  of  the  cost  of  widening  the 
channel  of  the  Savannah  Biver  opposite  the  city  to  600  feet,  of  uniform 
depth  with  the  balance  of  the  channel. 

During  the  two  years  preceding  the  autumn  of  18T3,  Congress  had 
appropriated  the  sum  of  $100,000  for  improving  the  river  below  the  city 
of  Savannah,  which  was  expended  mainly  in  removing  wrecks,  cribs, 
and  other  obstructions. 

By  act  approved  February  27, 1874,  the  sum  of  $193,132.96  was  ap- 
propriated for  the  relief  of  Mr.  Henry  S.  Wells  for  work  done  by  him 
nnder  contracts  with  the  Treasury  Department  of  May  1  and  July  5, 
1866.  This  work  comprised  the  removal  from  the  Savannah  Biver  of 
20  vessels,  40  cribs,  150  piles,  many  iron-shod  snags,  and  a  number  of 
torpedoes. 

PLAN  OF  IMPROVEMENT. 

1.  By  the  orighial  plan  of  improvetnentj  submitted  August  28,  1873,  it 
was  designed  to  proAide  for  an  improved  channel  from  Tybee  Boads  to 
the  city  of  Savannah,  navigable  at  high-tide  for  vessels  drawing  22  feet 
of  water,  where  previously  the  navigable  high-water  depth  rarely  ex- 
ceeded 16  feet. 

The  bulk  of  the  work  contemplated  in  this  project  consisted  in  widening 
the  water-way  at  the  city  front,  and  in  deepening,  widening,  and  straight- 
ening the  channel  by  dredging  at  various  points  below  the  city  to  near 
Tybee  Boads.  The  plan  also  provided  for  a  dam  at  the  cross-tides  4 
miles  above  the  city  of  Savannah ;  and,  further,  for  a  short  bulkhead  on 
the  Hutchinson's  Island  side  just  above  KinseyV  Mill. 

The  cost  of  these  works  was  estimated  at  $481,320. 
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The  permaDency  of  the  improved  channel  to  be  obtained  by  the  means 
proposed  was  not  considered  assured,  and  the  eventual  necessity  of 
additional  works  was  anticipated. 

2.  The  supplementary  plan  of  improvement  of  March  19, 1879,  had  for  its 
main  object  the  improvement  of  the  north  channel  of  the  Savannah 
!Biver  in  preference  to  the  south  channel,  from  the  head  of  Elba  Island 
to  the  head  of  Long  Island.  The  new  features  introduced  in  this  de- 
sign coDsisted  in  the  construction  of  a  low  dam  across  the  upper  end  of 
the  south  channel,  in  closing  by  dams  the  lateral  channels  then  con- 
necting the  north  and  south  channels  from  Elba  Island  to  Cockspur 
Island,  and  in  providing  for  shore  protection  where  needed.  It  was 
proposed,  also,  to  enlarge  the  ship-channel  by  dredging  to  a  minimum 
low- water  depth  of  14^  or  15  feet  and  a  width  of  125  feet  on  all  shoals 
between  the  city  and  Tybee  Boads,  a  design  which  essentially  was  em- 
braced in  the  former  project. 

This  supplementary  or  modified  project  practically  superseded  the 
original  plan,  but  it  was  admitted  that  other  works  would  be  needed, 
chiefly  for  the  reason  that  the  river  is  excessively  wide  at  various  places 
below  the  city,  and  must  be  contracted  by  suitable  works  to  secure  the 
preservation  of  the  deepened  channel.  No  estimates  of  the  cost  of 
works  for  contracting  the  channel  were  given  however. 

It  was  estimated  that  the  aggregate  cost  of  the  works  embraced  in 
the  supplementary  or  modified  project  would  come  within  the  estimate 
aecompsmying  the  original  project  of  August  28, 1873,  or  at  most  would 
not  increase  the  cost  of  the  improvement  more  than  a  few  hundred 
dollars. 

3.  The  enlarged  plan  of  improvement  embraced  in  my  report  of  January 
16, 1882,  retains  the  leading  features  of  the  two  preceding  projects.  A 
number  of  works  are  also  provided  for  that  are  judged  to  be  necessary  for 
the  further  improvement  of  the  channel  of  navigation  from  Tybee  Eoads 
to  the  city  of  Savannah,  and  to  render  said  improvement  practically 
permanent. 

Cross- Tides, — ^The  project  anticipates  the  eventual  necessity  of  raising 
the  dam  at  Cross-Tides  on  its  whole  length  to  the  level  of  ordinary  high- 
water. 

Improvement  of  the  water-way  between  Cross  Tides  and  the  city  of  Savan- 
nah.— More  or  less  dredging  is  to  be  done  in  the  reach  of  Front  River 
from  Gross-Tides  to  the  city,  in  order  to  give  increased  facilities  to  the 
entrance  of  the  tidal  wave. 

Improving  the  water  way  opposite  the  city  front ^  and  at  Fig  Island. — A 
strip  of  land  will  be  cut  away  from  Hutchinson's  Island,  opposite  the 
city,  if  the  damages  are  not  placed  too  high,  in  order  to  widen  the  river 
here  to  600  feet,  gradually  increasing  the  width  to  650  feet  or  more 
near  Fig  Island ;  and  a  considerable  amount  of  material  will  be  removed 
by  dredging  along  the  city  front  on  nearly  the  whole  width  of  the  river. 
This  is  expecteil  to  give  a  low-water  depth  of  22  feet  on  the  city  side 
of  the  river,  so  that  vessels  can  load  to  their  full  draught  and  move 
from  wharf  to  wharf  at  any  stage  of  tide  without  grounding,  while  the 
rest  of  the  channel  will  have  a  depth  of  only  22  feet  at  high-water. 

These  operations  were,  to  a  more  limited  extent,  included  in  the  previ- 
ous plans,  but  the  present  project  provides  not  only  for  greater  widths 
and  depths,  but  also  for  the  purchase  of  the  land  that  must  be  cut  off 
from  Hutohinson's  Island;  and,  moreover,  for  the  construction  of  3 
wing-dams  near  Garden  Bank  Shoal,  where  the  river  is  much  too  wide. 
The  heads  of  these  dams  will  fix  the  position  of  the  proposed  bulkhead 
Ime  in  that  locality  opposite  the  city. 
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yew  channel  at  "  The  Wrecl'sJ" — Observations  have  sbown  it  to  be  nec- 
essary to  confine  or  concentrate  the  currents  issuing  from  Front  liiver 
during  the  latter  stages  of  the  ebbtide  to  preserve  the  depths  gained 
by  dredging  in  the  new  channel  at  '*The  Wrecks."  The  new  project, 
therefore,  contemplated  the  construction  of  a  training-wall  or  jetty  ex- 
tending eastward  from  the  lower  end  of  Fig  Island. 

Improvement  of  the  xcatericay  from  the  vicinity  of  FortJaclcson  to  the 
head  of  the  North  Channel. — To  improve  the  water-way  from  Fort  Jack- 
son to  the  head  of  the  North  Channel,  it  is  proposed  to  close  by  dams 
the  arms  of  the  river  passing  on  either  side  of  Barnwell  Island,  and  to 
construct  wing-dams  opposite  the  head  of  Elba  Island,  at  the  "Obstruc- 
tions," to  regulate  the  width  of  the  channel  of  navigation  and  maintain 
the  requisite  depths  to  be  obtained  by  dredging. 

Dam  at  the  liead  of  South  Channel, — The  dam  at  the  head  of  the  South 
Channel  that  formed  part  of  the  plan  of  March  19,  1S79,  and  which  is 
partially  constructed,  will  be  raised  higher,  reducing  the  average  low- 
water  depth  over  its  crest  to  5  feet  or  less,  but  leaving  a  gap  for  a  width 
of  200  feet  at  least  10  feet  below  ordinary  low-water  line  for  the  accom- 
modation of  vessels  of  moderate  draught  bound  in  or  out  of  Saint  Au- 
gustine Creek,  which  forms  part  of  the  inland  passage  to  Florida. 

Improvement  of  the  icater-icay  of  tJie  North  Channel  from  the  head  of 
Elba  Island  to  the  lower  end  of  Jones  Island, — The  several  wide  and  shal- 
low reaches  existing  in  this  section  of  the  Savannah  River  are  to  be 
nai rowed  and  improved  by  spur-jetties  and  training- walls,  and,  if  nec- 
essary, by  light  intermediate  traverses.  The  project  contemplates  the 
construction  of  eight  spur-jetties  on  the  north  side  of  the  channel  and 
of  six  on  the  south  side;  but  these  numbers  are  not  regarded  as  fixed, 
nor  can  the  final  dimensions  to  be  given  to  these  works  be  determined 
in  advance,  since  observations  to  be  made  during  the  progress  of  the 
operations  may  suggest  various  changes.  To  expedite  the  formation  of 
sufficient  depths  between  the  heads  of  the  opposite  jetties,  and  above 
and  below,  more  or  less  dredging  will  doubtless  be  required. 

Closiyig  all  the  cross  channels  between  the  islands  from  Elba  Island  to 
Cockspur  Island. — The  dams  required  for  closing  the  lateral  channels 
connecting  the  North  and  South  Channels  formed  part  of  the  supple- 
mentary project  of  March  19,  1879,  but  it  had  not  been  determined  at 
that  time  to  raise  them  to  a  greater  height  than  about  the  level  of  low- 
water. 

In  my  annual  report  for  the  fiscal  year  ending  June  30,  1881,  it  was 
stated  that  it  had  been  decided  to  build  these  dams  up  to  higli-water 
level,  in  consequence  of  which  the  total  estimate  of  8181,809.64  for 
works  thus  far  approved  would  probably  be  exceeded  by  from  $25,000 
to  $30,000. 

Improvement  of  Savannah  River  from  the  lower  end  of  Jones  Island  to 
Tybee  Roads, — Experience  had  shown  that  dredging  operations  alone 
for  the  purpose  of  establishing  an  improved  ship  channel  through  the 
shoal  northeast  of  Fort  Pulaski  and  the  Oyster-Bed  or  Re<l-Light  Shoal 
were  not  sufficient  to  maintain  a  suitable  passage,  and  that  other  means 
were  needed  permanently  to  compel  a  larger  volume  of  water  to  flow 
through  the  channel.  Its  eastern  continuation  from  the  "Knoll"  to 
Tybee  Roads,  known  as  Saint  Michael's  Channel,  was  also  found  to  be 
shoaling  from  sand  driven  in  on  the  north  side  by  the  currents  from 
Calibogue  Sound  and  by  breaking  waves  of  northeasterly  gales. 

To  improve  the  mouth  of  the  river  at  this  locality,  it  is  designed  to 
run  a  jetty  or  training-wall  from  some  point  on  either  Jones  or  Turtle 
Island  in  an  easterly  or  southeasterly  direction  to  Red-Light  Beacon, 
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and  to  protect  Saint  Michael's  Channel  on  the  north  side  by  a  similar 
work.  One  or  two  spur-jetties  from  Cockspur  Island  for  concentrating 
carrents  on  the  shoal  south  of  Red-Light  Beacon,  were  also  suggested* 
Shore  protections, — Works  of  this  kind  were  contemplated  and  esti- 
mated for  in  the  project  of  March  19,  1879,  and  form  also  a  part  of  the 
enlarged  project. 

Dredghig. — Dredging  will  be  done  at  the  places  above  indicated,  and 
elsewhere  if  needed.  It  is  proposed  to  carry  on  this  class  of  operations  in 
conjunction,  as  far  as  practicable,  with  the  construction  of  works  designed 
to  concentrate  the  currents  of  the  river  at  these  places. 

The  foregoing  remarks  give  a  condensed  description  of  the  enlarged 
project  for  permanently  improving  Savannah  River  and  Harlwr,  sub- 
mitted with  my  report  of  January  16,  ]882. 

The  total  cost  of  the  enlarged  project  is  estimated  at  $730,000  in  addi- 
tion to  the  sum  of  8482,000,  which  is  the  aggregate  of  appropriations 
made  for  this  improvement  from  the  beginning  of  work  in  1874  to  1881, 
inclusive. 

It  was  recommended  in  the  report  to  carry  on  the  operations  gen- 
erally by  hiring  labor  and  buying  material  in  open  market.  This  was 
considered  preferable  to  having  the  work  done  by  contract,  since  govern- 
ment now  owns  a  suitable  plant,  and  because  by  the  first  method  changes 
in  the  mode  of  construction  can  freely  be  m<ade  when  it  may  be  deemed 
advisable.  The  only  exception  may  be  dredging,  which  possibly  will  be 
done  by  contract. 

In  this  enlarged  project,  the  general  method  of  completing  the  im- 
provement is  briedy  described  for  the  principal  portions  of  the  river  that 
are  to  be  improved;  but  in  carrying  out  the  new  plan  the  number  and 
extent  of  works  actually  constructed  may  dift'er  more  or  less  from  what 
is  indicated  in  the  report  and  project.  It  is  believed,  however,  that  the 
permanent  improvement  of  the  river  can  substantially  be  accomplished 
with  the  expenditure  of  the  sum  named,  if  the  annual  appropriations  for 
carrying  on  the  work  are  made  on  a  liberal  scale. 

Brief  recapitulation  of  tcork  done  for  Improving  Savannah  River  and 
Harbor  since  the  original  project  of  August  28,  1873,  teas  adopted^  and 
^rior  to  July  1, 1881. — ^At  Cross-Tides  a  submerged  dam  was  constructed 
formed  of  brush  mattresses  and  a  superstructure  of  riprap  stone.  The 
crest  of  the  work  was  raised,  generally  to  the  level  of  low-water,  but  at 
some  places  it  was  from  6  to  8  feet  below  that  line. 

About  70  feet  in  length  of  the  old  King's  Island  jetty  was  removed 
to  increase  the  flow  of  water  in  Front  River. 

Between  King's  and  Hutchinson's  islands,  and  lower  down  in  Front 
River  to  the  city  of  Savannah,  about  90,500  cubic  yards  of  material 
w^ere  removed  by  dredging. 

Dredging  to  the  amount  of  218,400  cubic  yards  was  done  in  Front 
River,  to  increase  the  depth  of  water  on  Garden  Bank  Shoal  and  to 
widen  the  river  by  cutting  off  the  projecting  point  of  Fig  Island,  oppo- 
site the  wharves  of  the  Savannah,  Florida  and  Western  Eailroad. 

The  original  project  couteraplated  the  improvement  of  the  old  or  Fig 
Island  Channel,  and  about  142,600  cubic  yards  of  material  were  ex- 
cavated there  in  1874  and  1875.  It  was  found  that  this  circuitous  pas- 
sage would  constantly  fill  up  again,  and  in  a  letter  to  the  Chief  of  En- 
gineers, dated  May  13,  1875, 1  recommended  that  this  line  be  aban- 
<loned  and  a  straighter  course  adopted,  near  and  about  parallel  to  the 
8outh  bank  of  the  river.  This  plan  was  approved  and  the  new  passage 
opeued,  known  as  the  new  channel,  at  "  The  Wrecks."    About  430,000 
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cubic  yards  of  material  were  removed  from  this  channel  in  the  years 
from  1876  to  1881. 

More  or  less  dredging  was  done  at  the  ^'  Obstractions,"  head  of  Elba 
Island,  and  lower  down  as  far  as  Tyt)ee  Knoll,  aggregating  about 
354,000  cubic  yards. 

By  far  the  larger  portion  of  the  dredging  at  the  several  points  indi- 
cated had  to  be  done  to  satisfy  the  immediate  wants  of  commerce  and 
navigation. 

A  number  of  wrecks  of  large  vessels  and  portions  of  wrecks  as  well  as 
piles,  cribs,  and  other  obstructions  were  removed  from  the  ship-channel. 

A  submerged  dam  was  built  across  South  Channel,  near  it«  up  perend. 
This  work  formed  a  part  of  the  supplementary  project  of  March  19, 1879. 

During  the  period  named  the  aggregate  sum  of  $482,000  was  appro- 
priated for  this  improvement,  of  which  the  sum  of  $1,000  is  to  be  applied 
to  payment  of  damages  for  land  taken  on  Fig  Island  for  widening  the 
channel. 

The  expenditures  to  June  30, 1881,  amounted  to  $311,528.22,  including 
some  outstanding  liabilities. 

OPERATIONS  DURtNO  THE  FISCAL  TEAR  ENDING  JUNE  30,  1882. 

Cross- Tides  Dam, — As  stated  in  my  last  annual  report,  the  crest  of 
the  dam  reached  at  several  places  up  to  the  level  of  low-water,  but  in 
the  deep-water  channel  near  Argyle  Island  there  was  still  from  6  to  8 
feet  of  water  over  it  at  low-tide.  As  very  strong  currents  pa^ssed  over 
this  portion,  threatening  the  banks  and  rice-fields  on  the  north  side  of 
the  river,  it  was  raised  higher  by  depositing  several  hundred  cubic  yards 
of  stone  thereon. 

It  became  apparent  during  the  latter  part  of  the  fiscal  year  that  the 
crest  of  the  work  should  be  raised  still  higher,  or  some  feet  above  the 
low-water  line,  by  means  of  mattresses  and  riprap  stone.  My  recoiA- 
mendation  to  that  eflPect  was  approved  by  the  Chief  of  Engineers  May 
10,  1882. 

Mattresses  could  be  used  only  to  a  limited  extent  owing  to  the  strong 
currents.  Two  hundred  and  eighty  square  yards  of  brush  mats,  12 
inches  thick,  were  placed  in  the  dam  and  333  square  yards  of  log  mats 
upon  the  adjoining  shore  for  protecting  it  from  scour.  To  hold  these 
mats  in  place  124  cubic  j'ards  of  stone  were  employed. 

For  raising  the  superstructure  of  the  dam  to  the  height  of  3  feet 
above  low-water  2,514  cubic  yards  of  stone  were  deposited,  making  a 
total  placed  on  this  work  during  the  fiscal  year  of  2,6i38  cubic  yards. 

Improving  the  water-tcay  opposite  the  city  front  and  at  Fig  Island. — ^The 
most  imjiortant  work  done  here  during  the  last  fiscal  year  consisted  in 
the  construction  of  two  wing-dams,  intended  to  produce  stronger  cur- 
rents by  reducing  the  width  of  the  waterway  at  Garden  Bank  Shoal. 
The  construction  of  these  works,  which  form  a  part  of  the  enlarged 
project  of  January  16, 1882,  was  authorized  by  letter  of  the  Chief  of 
Engineers  of  the  same  date. 

The  shore  ends  of  both  dams  rest  on  Fig  Island. 

The  upper  dam  or  Dam  No.  1  is  located  400  yards  below  Clarke  &  Wil- 
link's  dry  dock,  and  about  opposite  to  the  mouth  of  Lamar^s  Canal.  Its 
length  is  about  300  feet.  Dam  No.  2  was  placed  about  250  yards  below 
No.  1.    Its  length  is  nearly  350  feet. 

These  wing-dams  were  substantially  constructed  and  were  formed 
each  of  Ave  courses  of  heavy  log  mattresses  ballasted  with  riprap  stone, 
with  a  number  of  piles  driven  alongside  to  assist  in  keeping  them  in  place. 
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The  bottom  course  of  mats  was  30  feet  wide ;  the  width  of  the  other 
courses  was  15  feet.  Th«y  were  completed  to  the  level  of  high-water  in 
March  last. 

The  width  of  the  water-way  at  and  near  the  sites  of  the  dams  was 
formerly  from  900  to  1,050  feet.    It  is  now  reduced  to  about  660. 

The  snag-boat  Toccoa,  recently  constructed  for  use  on  the  Savannah 
Kiver  below  Augusta,  was  employed  for  some  time  in  removing  old 
piles  obstructing  operations  in  building  the  wing-dams. 

Dredging  operations  were  carried  on  in  this  part  of  the  river,  for  the 
puri)08e  of  increasing  the  width  of  the  water-way  at  the  projecting  point 
of  Fig  Island  to  not  less  than  660  feet,  and  of  obtaining  greater  depths 
on  Garden  Bank  Shoal  and  vicinity,  which  are  expected  to  be  maintained 
by  the  action  of  the  wing-dams  just  described,  and  by  the  improved 
flow  of  water  in  Front  River  generally.  An  aggregate  of  24,289  cubic 
yards  of  material  was  here  removed  during  the  past  fiscal  year,  5,925 
cubic  yards  having  been  taken  out  under  the  contract  with  the  Ameri- 
can Dredging  Company,  which  was  closed  in  October,  1881,  and  the 
balance  under  the  new  contract  with  Dickerson  and  Paulson. 

-  • 

Negotiations  are  still  in  progress  for  an  appraisement  and  transfer 
to  the  United  States  of  land  on  Hutchinson's  Island,  that  must  be  cut 
off  to  widen  the  river  to  600  feet  opposite  the  upper  part  of  the  city, 
gradually  increasing  the  width  to  650  feet  or  more  near  Fig  Island. 
This  matter  has  been  pending  about  eighteen  months. 

The  new  channel  at "  Tlie  Wreclcs,^ — In  a  letter  to  the  Chief  of  Engineers, 
dated  November  2,  1881, 1  stated  that  the  construction  of  a  delecting 
jetty  at  Fig  Island,  referred  to  in  some  former  reports,  had  become  nec- 
essary to  maintain  the  depths  obtained  by  dredging  in  the  new  channel 
at  "The  Wrecks,"  and  recommended  that  the  work  be  done  under  au- 
thority granted  in  department  letter  of  June  16, 1881,  which  provided 
that  certain  dams  lower  down  should  be  built  by  hired  labor  and  pur- 
chase of  material  in  open  market.  The  construction  of  this  jetty  was 
approved  on  November  4. 1881. 

Work  was  begun  in  December  following,  and  completed,  so  far  as 
deemed  necessary  at  present,  in  March,  1882. 

The  main  line  of  the  jetty  starts  from  near  a  point  a  little  above  the 
extreme  eastern  end  of  Fig  Island,  with  which  it  is  connected  by  a  spur 
or  return  face  of  about  160  feet  length.  The  direction  of  the  jetty  is 
about  due  east,  and  its  total  length  5,000  feet.  Its  crest  generally  rises 
3  feet  above  the  level  of  low-water.  At  its  upper  end  its  axis  is  800 
feet  from  the  proposed  bulkhead  line  of  the  south  bank ;  this  distance 
gradually  increases  toward  the  lower  end  of  the  work,  where  it  is  about 
880  feet.  The  south  shore  bulkhead  line  will  be  from  10  to  80  feet  in 
advance  of  the  present  shore  line. 

The  greater  ijart  of  the  jetty  is  located  in  shallow  water,  and  for  a 
length  of  nearly  2,000  feet  it  rests  on  a  shoal  dry  at  low-tide.  Its  lower 
end  is  now  in  6  feet  of  water,  but  it  will  be  extended  into  greater  depths 
if  necessary. 

The  jetty  is  composed  of  log  and  brush  mattresses  covered  with  rip- 
rap stone.  One,  two,  and  three  courses  of  mattresses  were  used,  de- 
pending on  the  depth  of  water  where  they  were  sunk.  The  width  of 
the  first  or  bottom  course  ranged  from  20  to  40  feet ;  the  other  courses 
were  15  feet  wide.  At  the  head  the  base  of  the  work  for  a  length  of  66 
feet  is  enlarged  to  a  width  of  90  feet. 

The  dredging  done  in  the  new  channel  at  "The  Wrecks'^  during  the 
past  fiscal  year  amounted  to  37,153  cubic  yards,  of  which  33,093  cubic 
yards  were  taken  out  by  the  United  States  dredge  steamer  Henry  Bur- 
den, and  the  rest  by  contract  work. 
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Closing  dams  bettceen  islands  from  Elba  Island  to  Long  Island. — The 
work  of  closing  the  side  channels,  from  Elba  Island  to  Long  Island,  was 
accomplished  in  the  months  of  March,  April,  and  May,  1882. 

As  stated  in  my  annual  report  for  the  fiscal  year  ending  June  30, 1880, 
it  had  originally  been  intended  to  construct  these  dams  of  timber  cribs 
resting  upon  an  apron  composed  of  a  log  and  brush  mattress.  Above 
low-water  line  a  continuous  timber  sui)erstructure  was  to  rest  on  the 
cribs.  The  apron,  outside  of  the  cribs,  was  to  be  ballasted  with  riprap 
stone,  and  cribs  and  superstructure  were  to  be  filled  with  brush  and  rii>- 
rap  stone  or  clay  from  the  adjacent  banks. 

In  view  of  the  recent  successful  application  of  log  mattresses  in  com- 
bination with  stone  at  several  places  and  for  similar  works,  and  con- 
sidering the  scarcity  of  the  skilled  labor  required  in  the  construction  of 
cribs,  and  the  possibility  of  more  rapid  execution,  I  recommended  in  a 
letter  to  the  Chief  of  Engineers,  dated  September  7,  1881,  that  the 
cribs  and  timber  superstructure  be  omitted,  and  layers  or  courses  of  log^ 
mattresses  substituted  therefor.  Each  course  was  to  be  weighted  with 
riprap  stone,  and  brush  might  be  added  for  close  packing.  The  apron 
or  foundation  course  was  to  be  retained,  and  was  to  project  some  dis- 
tance beyond  the  upper  courses  on  each  side.  The  superstructure  reach- 
ing up  to  the  level  of  high-water  to  consist  of  riprap  stone,  with  a 
hearting  of  logs  suitably  connected  with  the  course  below. 

This  modification  was  approved  by  department  letter  dated  Septem- 
ber 13,  1881. 

Under  authority  granted  June  16, 1881,  the  work  was  to  be  executed 
by  means  of  hired  labor  and  purchase  of  material  in  open  market.  An 
arrangement  was  made  with  Mr.  ^lyron  Bangs,  of  Fayette ville,  N.  Y.,  to 
supply  the  necessary  material  at  the  price  of  (>5  cents  per  square  yard 
of  log  mattresses,  75  cents  per  cubic  yard  of  brush  in  compact  bundles 
placed  on  the  mattresses  as  might  be  directed,  and  83.50  per  cubic  yard 
of  stone  piled  on  barges.  At  the  same  rates  Mr.  Bangs  also  furnished 
the  material  for  the  other  dams  already  mentioned. 

Three  side  channels  were  closed.  One  of  the  dams,  290  feet  long,  now 
shuts otf  Philbrick's  Cut,  between  the  lower  end  of  Elba  Island  and  is- 
land 1  and  2;  another  dam,  2,477  feet  long,  runs  across  the  channel  be- 
tween Island  1  and  2  and  the  head  of  Bird  Island;  and  a  third  dam,  4S2 
feet  long,  closes  the  channel  between  Bird  and  Long  Island.  All  those 
works  were  constructed  substantially  in  accordance  with  the  moelitied 
plan,  and  were  finislied  up  to  the  level  of  high-water. 

Mouth  of  river. — Tlie  opera ti<ms  consisted  in  dredging  in  the  channel 
at  Oyster  Bed  Shoal,  northwest  of  Fort  Pulaski,  and  in  the  channel  at 
Tybee  Knoll,  northeast  of  the  fort,  and  in  its  easterly  continuation, 
called  Saint  Michael's  Channel.  On  the  latter  section  the  United  States 
dredge  steamer  Henry  Burden  removed  33,047  cubic  yanls  of  material. 

Near  Oyster  Bed  Shoal  the  American  Dredging  Company,  of  Phila- 
delphia, removed  by  dredging  19,212  cubic  yards.  Under  a  special  ar- 
rangement their  dredge  was  employed  for  some  days  in  removing  por- 
tions of  wrecks  ob.structhig  the  same  channel,  for  which  work  the  com- 
pany also  supi)lied  a  quantity  of  explosives. 

Material  used. — The  material  employed  in  constructing  the  several 
dams  during  the  past  fiscal  year  amounted,  in  the  aggregate,  to  0S,54.> 
square  yards  of  log  mattresses,  9,036  cubic  yards  of  brush  on  mats,  and 
9,947  cubic  yards  of  rijirap  stone. 

Condition  and  effects  of  the  trorks. — All  the  dams  thus  far  constructed, 
including  that  at  Cross  Tides,  seem  to  stand  well,  and  show  no  signs  of 
settling. 
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The  two  wiugdains  built  from  Fig  Islaud,  and  the  training  wall  ex- 
tending eastward  from  the  lower  end  of  that  island,  are  reported  as  al- 
ready i)roducing  favorable  effects  upon  the  obstructions  to  navigation 
which  they  are  designed  to  remove.  These  works  are  of  recent  con- 
struction, and  it  is  not  doubted  that  their  beneficial  action  will  be  still 
more  developed  during  the  fiscal  year  just  begun.  Similar  remarks  also 
apply  to  the  dams  closing  the  side  channels  below  Elba  Island,  which 
were  built  in  March,  April,  and  May,  1882. 

OPEKATIONS  CONTEMPLATED  DURINa  THE  PRESENT  FISCAL  YEAR. 

During  the  fiscal  year  beginning  Jul;^  1, 1882,  operations  will  be  car- 
ried on  by  means  of  the  balance  on  hand  on  that  day,  amounting  to 
$15,051.92,  and  such  additional  appropriation  as  may  be  made  by  Con- 
gress. 

It  is  proposed  and  recommended  that  the  work  of  improvement  be 
prosecuted  in  conformity  to  the  enlarged  project  submitted  with  my  re- 
l)ort  of  January  16, 1882.  The  number  and  extent  of  works  that  may  be 
constructed  will  depend  on  the  amount  of  funds  that  will  be  available, 
taking  also  into  consideration  the  question  whether  any  payment  for 
land  damages  shall  have  to  be  made  out  of  these  funds.  The  order  in 
which  the  works  are  to  be  executed  should  be  determined  by  the  con- 
dition of  the  river  and  the  observed  effects  of  the  works  already  con- 
structed, at  the  time  when  active  operations  can  be  resumed.  This 
seems  to  be  the  most  suitable  plan,  as  it  is  proposed  to  suspend  opera- 
tions until  the  end  of  October  next,  the  river  being  reported  to  be  in- 
jurious to  the  health  of  persons  emi)loyed  in  rafting  timber  upon  it  dur- 
ing the  warm  season,  and  work  cannot,  during  that  time,  be  advanta- 
geously carried  on. 

Concerning  the  question  of  the  amount  of  commerce  and  navigation 
that  may  be  benefited  by  completing  the  improvement,  I  beg  leave  to 
refer  to  the  letter  received  by  me  froqi  Hon.  J.  F.  Wheaton,  mayor 
of  the  city  of  Savannah,  a  copy  of  which  is  herewith  transmitted,  and 
also  to  the  remarks  made  by  me  in  my  last  annual  report,  printed  as  Ap- 
I>endix  J  5  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1881. 

The  sheltered  situation  of  the  harbor  of  Savannah,  its  connection  by 
river  with  the  upper  portions  of  the  States  of  Georgia  and  South  Caro- 
lina, and  by  rail  with  extensive  cotton  districts  and  with  the  grain- 
growing  States  of  the  Mississippi  Valley,  render  the  port  attractive  and 
valuable,  and  it  cannot  fail  to  acquire  still  greater  importance  when  the 
channel  of  approach  from  the  sea  tp  the  city  wharves  shall  have  been 
permanently  improved. 

This  work  is  located  iu  the  collection  district  of  Savannah.  Savannah  is  the  uear> 
est  port  of  entry. 

The  amount  of  revenue  (duties  on  imports,  tonnage  dues,  &c.)  collected  during  the 
year  from  January  1,  l!JcJl,  to  December  31,  lc<!^l,  was  S393,'^65.84. 

Since  the  works  of  improvement  were  commenced  the  following  ap- 
propriations have  been  made: 

By  act  of  Congress  approved  June  2:},  1874 ^50, 000 

By  act  of  Congress  approved  March  3,  1875 70, 000 

By  act  of  Congress  apjiroved  August  14,  1876 G2, 000 

By  act  of  Congress  approved  June  18,  1878 70, 000 

By  act  of  Congress  approved  March  3,  1H79 100,000 

By  act  of  Congi-ess  approved  June  14,  1880 05, 000 

By  act  of  Congress  approved  March  3,  1'!'81 65, 000 

4e*2.  000 
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Of  this  amouut  there  has  been  expended  up  to  the  close  of  the 
year  ending  June  30, 1882,  including  outstanding  liabilities,  the  6 
$466,948.08. 

To  complete  the  work  of  improving  Savannah  Harbor  and  Rii 
accordance  with  the  enlarged  project  of  January  16,  1882,  furth« 
propnations  are  required  to  the  aggregate  amount  of  $730,000,  ^ 
makes  the  total  estimated  cost  of  the  work  of  improvement  equ 
$1,212,000. 

The  following  drawings  and  papers  accompany  this  report: 

Sheet  1. — Sketch  of  Gardeu  Bank  Shoal,  showing  sites  of  wing-dams  now  bull 
soundings  taken  in  December,  1881. 

Sheet  2. — Sketch  of  the  new  channel  at  the  **  Wrecks,''  sonndings  taken  in  Dt 
ber,  1881. 

Sheet  3. — Sketch  of  new  channel  at  the  '^Wrecks/'  showing  location  of  jett 
cently  built,  and  soundings  taken  in  June,  188'^^. 

Sheet  4. — Sketch  showing  spur-jetties  at  Tybee  Island,  Georgia. 

Report  of  Capt.  B.  D.  Greene,  Corps  of  Engineers. 

Letter  of  the  mayor  of  Savannah,  with  statement  of  chief  articles  of  export. 

Money  statement 

July  1,  1881,  amount  available $170,47; 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive 

o"f  ouUtanding  liabilities  July  1, 1881 $141, 297  27 

July  1,  1882,  outstanding  liabilities 14, 122  59 

155,419 

July  1,  1882,  amount  available .' 15, 051 

Amount  appropriated  by  act  passed  August  2,  1882 200,  000 

Amount  available  for  fiscal  year  ending  June  30,  1883 215, 051 


I 


Amount  (estimated)  required  for  completion  of  existing  project 530, 000 .     ..  A^ 


Amount  (estimatea)  requirea  lor  completion  ot  existing  project orso,  uuii .     ..a" 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    530,.  000  *""   Wj 

««       itt 

At  Bi  V 

Abstract  of  propoBah  for  dredging  in  the  Savannah  Bicer,  Georgia^  opened  May  25,  188    ^2  '^\ 

I    w *■••■• 
To  complet«-^V>    n     *' 

41 


Ko. 


Price  I 
Bidders.  per  ca-         To  commence— 

Die  y'd.i 


Blckerson  &,  PaaUon,  Savannah,  Ga <    |0. 15  '  On  award  of  contract 


Within  8i  months,     ^^  %i/ 

/IS.-- 
Abstract  of  contract  entered  into  June  2,  lS8Q,bg  Lieut  Col.  Q,  A,  Crillmore,  Corps  of  J^wH^'"' 

gineers,  for  improving  Savannah  Biver  and  Harbor,  Georgia, 

, tfl     M 


Contractors.  ;  ^^^  ®'  1  per  ca- ,  To  be  completed— 

I      ^**"-       bicy'd. 


Diokexaon  &  Panlaon Dredging.      f0.15     On  or  before  October  1, 1882. 

report  of  capt.  b.  d.  6rebne,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah,  Ga.,  July  3,  1882. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  the  progress  of  the 
work  of  improvement  of  Savannah  Harbor  during  the  year  ending  June  30,  1882. 

At  the  beginning  of  the  year  the  American  Dredging  Company  were  engaged  in 
widening  the  river  below  the  city  under  a  contract.  Beyond  tnis,  owing  to  the  fail- 
ure of  several  contractors,  no  work  was  going  on. 
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In  Tiew  of  the  diflSuiilties  that  seem  to  attend  the  prosecution  of  this  work  under 
<»ntract,  it  was  decided  to  work  this  year  with  hired  labor  and  buy  the  materials  in 
open  market.  During  the  summer  anu  early  fall  a  plant  was  got  together  and  work 
was  commenced  in  November  and  has  gone  on  continuously  through  the  year. 

In  the  latter  part  of  August  this  coast  was  visited  by  one  of  the  severest  storms  ever 
experienced.  Considerable  damage  was  inflicted  upon  all  pro^rty  along  the  water 
front,  but  no  very  serious  injury  was  done  to  anything  pertaining  to  this  work,  and 
the  necessary  repairs  were  made  upoo  the  steamboats  and  barges  during  September 
and  October. 

The  following  work  has  been  accomplished  during  the  year  : 

Cro8»-Tldee  dam  raised  to  a  height  of  3  feet  above  low-water. 

Training-wall  constructed  along  The  Wrecks  Channel  5,000  feet  in  length,  and  to  a 
height  of  3  feet  above  low-water. 

Two  wing- dams  built  from  Fig  Island,  to  remove  the  Garden  Bank  Shoal. 

Closing  cfam  between  north  and  south  channels  known  as  Philbrick's  Cut. 

Closing  dam  between  Islands  No.  1  and  2  and  Bird  Island,  known  as  Big  Gap.  Thia 
dam  is  2,600  feet  long  and  in  places  16  feet  high. 

Two  closing  dams  oetween  islands  below  Bird  Island.  These  closing  dams  are  built 
to  high- water  mark.  Altogether  they  have  stood  well.  Some  settlement  will  be  ex- 
perienced during  the  coming  year,  no  doubt,  and  in  the  fall  probably  some  rock  will 
be  needed  on  all  the  dams. 

The  wing-dams  and  The  Wrecks  Channel  training-wall  are  having  a  very  favorable 
effect  upon  the  obstructions  they  are  designed  to  benefit. 

In  both  these  cases,  however,  recent  surveys  indicate  the  necessity  of  following  with 
other  dams  in  the  vicinity.  Comparative  maps  of  the  Garden  Bank  Shoal  and  the  new 
Wrecks  Channel,  before  and  three  months  after  the  construction  of  the  dams  and  train- 
ing-wall, are  forwarded  herewith.    They  show  a  very  decided  improvement  in  both 


To  hasten  the  removal  of  the  Garden  Bank  Shoal  a  dredge  has  been  at  work  there 
during  the  past  month  and  has  taken  out  18,364  yards. 
The  dredge  Henry  Burden  has  been  at  work  during  the  year,  as  follows : 

Cabio  yards. 

Four  months  in  Saint  MiohaePs  Channel 21,832 

FiTe  months  in  Wrecks  Channel 42,250 

One  month  in  Knoll  Channel 2,05b 

Total  removed  by  Henry  Burden 66,140 

R.  S.  Burnett,  assistant  engineer  in  immediate  charge  of  the  work,  is  entitled  to  credit 
for  the  energy  and  intelligence  he  has  given  to  the  work;  and  its  success  is  due  in  no 
snail  degree  to  his  efforts. 

Very  respectfully,  your  obedient  servant, 

Benj.  D.  Greene, 
Capt<tm  of  Engineers, 
Lieut.  Col.  Q.  A.  Gillmorb, 

Corps  of  Engineers,  U,  S,  A, 


LETTER  FROM  THE  MAYOR  OF  8A.VANNA.H,  QEORQIA. 

City  of  Savannah,  Mayor's  Office,  June  24,  1882. 

Dear  Sir  :  Your  favor  of  the  14th  instant  was  received  in  due  time.  I  return  the 
inclosure  it  contained  herein  with  the  blanks  filled  as  requested.  It  will  be  observed 
that  the  exports  of  cotton  and  rice  are  less  for  the  years  1881  and  1882  than  they  were 
ibr  the  previous  years  1880  and  1881.  The  deficiency  in  cotton  is  accounted  for  by  the 
short  crop  generally  in  the  cotton-producing  country.  While  the  receipts  at  this  port 
show  a  faUinc  off  of  15  per  cent,  compared  with  last  year,  the  total  receipts  at  all  the 
ports  have  fallen  off  20  per  cent.,  which  gives  Savannah  over  an  average  of  the  last 
crop.  The  falling  off  in  the  receipts  and  exports  of  rice  is  due  to  the  partial  destruc- 
tion of  that  crop  by  the  hurricane  that  occurred  on  the  27th  of  August  last,  which  de- 
stroyed fully  30  per  cent,  of  the  crop.  In  all  other  products  the  exports  are  larger 
than  for  any  previous  year,  and  I  am  pleased  to  say  tnat  the  prospects  for  the  future 
trade  and  commerce  of  this  port  are  decidedly  encouraging.  The  estimates  are  all 
based  on  the  various  commodities  to  this  date,  and  can  be  relied  upon  as  being  sub- 
stantially correct.  It  is  gratifying  to  note  that  the  Ocean  Steamship  Company  of 
this  city  are  now  having  built  three  new  steamships  of  3,000  tons  each,  which  will  be 
completed  in  time  for  the  fall  trade. 
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The  work  doue  daring  the  past  year  under  your  direction  for  the  improvement  of 
the  river  has  bjeu  emiaeutly  suceesifal,  and  has  resulted  in  a  decided  increase  in  tho 
depth  of  water. 

Very  respectfully,  yours, 

John  F.  Wheatox,  Mayor. 
General  Q.  A.  Gillmore. 


J  4. 

SURVEY  FOR  INCREASING  DEPTH  OF  WATER  IN  SAVANNAH  RIVER 
AND  HARBOR  TO  TWENTY-TWO  FEET,  AND  FOR  WIDENING  CHANNEL 
OPPOSITE  SAVANNAH,  WITH  ESTIMATE  OF  COST. 

UNITED  States  Engineer  Office, 

New  Yorkj  January  16,  1882. 

General:  Section  3  of  the  river  and  harbor  act,  approved  March 
3, 1881,  provides  that  an  examination  or  survey,  or  both,  with  estimates 
of  cost  of  improvements  proper,  should  be  ma<le  in  the  Savannah  River 
and  Harbor  to  increase  the  depth  of  the  water  in  said  river  and  harbor 
from  the  bar  up  to  the  city  to  22  feet,  and  to  make  an  estimate  of  the 
cost  of  widening  the  channel  of  the  Savannah  River,  opposite  the  city, 
to  600  feet,  of  uniform  depth  with  the  balance  of  the  channel. 

This  work  was  assigned  to  my  charge  by  de^^artment  letter  dated 
March  21, 1881,  and  I  have  the  honor  to  submit  the  following  report 
thereon :  . 

Such  examinations  as  were  considered  to  be  sufficient  for  the  purpose 
in  ^iew  were,  under  my  direction,  made  by  my  assistant,  Cai^t.  B.  D. 
Greene,  Corps  of  Engineers,  and  Mr.  S,  L.  Fremont,  assistant  engineer. 

During  the  last  year  operations  for  improving  Savannah  River  and 
Harbor  were  carried  on  in  conformity  to  the  general  plan  submitted 
August  28,  1873,  and  to  the  supi)Jementary  project  Df  March  19, 1879. 

The  leading  object  was  to  establish  a  navigable  channel  from  Tybee 
Roads  to  the  city  of  Savannah,  practicable  at  high-tide  for  vessels 
drawing  22  feet  of  water. 

The  original  plan  embraced  the  construction  of  a  submerged  dam  at 
the  Cross-Tides,  widening  the  water-way  at  the  city  front,  and  deepening, 
widening,  and  straightening  the  channel  by  dredging  at  various  ix^ints 
below  the  city.    The  cost  of  these  works  was  estimated  at  $481,320. 

The  supplementary  project  of  March  19, 1879,  had  for  its  main  object 
the  improvement  of  the  north  channel  in  preference  to  the  south  chan- 
nel, from  the  head  of  Elba  Island  to  the  head  of  Long  Island.  The  new 
features  introduced  in  this  design  consisted  in  the  construction  of  a  low 
dam  across  the  upper  end  of  the  south  channel,  in  closing  by  dams  the 
lateral  channels  now  connecting  the  north  and  south  channels,  from 
Elba  Island  to  Cockspur  Island,  and  in  providing  for  shore  protection 
at  some  points.  It  was  proposed,  also,  to  enlarge  the  ship  channel  by 
dredging  to  a  minimum  depth  of  14.J  or  15  feet,  and  a  width  of  125  feet 
at  mean  low-water,  on  all  shoals  between  the  city  and  Tybee  Roads, 
a  design  which  essentially  was  embraced  in  the  former  project. 

In  both  projects  it  was  indicated  that  other  works  would  be  needed, 
chiefly  for  the  reason  that  the  iiver  is  excessively  wide  at  various  places 
below  the  city,  and  must  be  contracted  by  suitable  works  to  secure  the 
preservation  of  the  deepened  channel,  but  no  estimates  tor  works  of 
channel  contraction  were  submitted. 

In  the  present  report  it  is  proposed  to  i>oint  out  the  places  where  the 
water-way  should  l)e  contracted  ;  the  works  to  be  constructed  for  that 
imri>ose  and  other  operations  to  be  carried  out  in  order  to  secure  the 
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end  in  view  and  not  embraced  in  previous  projects,  with  an  estimate  of 
their  probable  cost.  Separate  reports  of  the  examination,  with  general 
estimateis  of  cost,  have  been  received  by  me  from  Captain  Greene  and 
Mr.  Fremont,  and  will  first  be  referred  to. 

Captain  Greene  is  of  the  opinion  that  to  secure  and.maintain  a  deep 
channel  down  to  Tybee  Eoads  will  require  the  contraction  of  the  water- 
way the  entire  distance  by  means  of  wiog-dams  and  training-walls  suit- 
ably distributed.  His  plan  is  essentially  as  follows :  The  width  of  the 
river  between  the  limiting  lines  mai*ked  by  the  heads  of  the  confining 
works  should  be  gradually  increased  from  the  city  of  Savannah  down- 
wards. At  the  lower  part  of  the  city  it  would  be  *i50  feet ;  below  the 
head  of  Elba  Island  from  1,000  to  1,200  feet;  near  Tybee  Roads  from 
1,50(>  to  2,000  feet. 

Captain  Greene  assumes  that  the  desired  end  consists  in  securing 
and  preserving  a  mean  lowrwater  depth  of  17  feet  in  the  navigable 
channel  from  Tybee  Roads  to  the  city.  The  following  works,  or  sets  of 
works,  he  thinks,  should  be  constructed  for  the  purpose  in  addition  to 
those  already  sanctioned : 

1.  Raising  the  dam  at  Cross-Tides  4  or  6  feet  above  the  level  of  low- 
water. 

2.  A  training  wall  at  the  eastern  end  of  Hutchinson's  Island,  extend- 
ing eastward  about  a  mile,  with  three  spurs  projecting  from  its  north 
side  and  three  from  its  south  side,  the  heads  of  the  latter  to  define  the 
north  edge  of  the  new  channel  at  "The  Wrecks."  Aggregate  length 
about  9,300  feet,  of  which  4,300  feet  is  for  spurs. 

3.  A  system  of  wing-dams,  eight  in  number,  to  contract  the  channel 
and  define  its  northern  margin  from  the  lower  end  of  Back  River  to 
near  the  head  of  Elba  Island;  with  a  closnre  dam  on  either  side  of 
Barnwell  Island,  giving  an  aggregate  length  of  works  of  about  7,400 
feet,  of  which  a  length  of  6,200  feet  would  be  occupied  by  spurs. 

4.  A  dam  closing  channel  between  Elba  and  Spirit  Island.  Length 
about  700  feet.    The  channel  is  also  named  Duck  Puddle. 

5.  A  system  of  wing-dams  defining  the  northern  and  southern  limits 
of  the  ship-channel  from  the  head  of  Elba  Island  to  the  lower  end  of 
Long  Island.  The  set  embraces  six  spurs  on  the  north  side  and  seven 
on  the  south  side  of  an  approximate  aggregate  length  of  16,900  feet. 

6.  A  system  of  training  walls  and  spurs  from  Cockspur  Island  to 
Tybee  Roads.  The  principal  features  are  a  long  spur-jetty  extending 
south  from  Turtle  Island  towards  Red  Light  on  Oyster-bed  Shoal,  and 
a  long  training  wall  with  spurs  on  the  north  side  of  Saint  Michael's 
Channel,  which  extends  from  Tybee  Knoll  to  Tybee  Roads.  Aggregate 
length  of  works  28,000  feet,  approximately. 

7.  A  dam  across  the  south  channel,  about  half  a  mile  below-  the  en- 
trance of  Saint  Augustine  Greek,  and  a  low  closure  dam  across  that 
creek  near  its  mouth.    Aggregate  length  about  1,800  feet. 

8.  Three  spur  jetties  on  the  northeast  shore  of  Tybee  Island,  aggre- 
gating about  5,400  feet  in  length. 

9.  Shore  protections.  Captain  Greene  indicates  four  places  where 
the  shores  of  the  north  channel  should  be  protected  to  any  considerable 
length,  viz: 

Feet. 

A.  Sonth  Carolina  shore,  opposite  Spirit  Island 4, 300 

h.  North  shore  of  Elba  iHland,  near  its  lower  end 1, 200 

c.  JoueH  Island,  at  and  above  Ven  as  Point 4, 000 

d.  Northeast  shore  of  Long  Islaud,  central  portion 5, 000 

Total  length,  approximately : 14,500 

73  E 
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The  total  lengtli  of  these  various  works  would  be  84,000  linear  feet, 
approximately,  to  wit: 

Feet 

Training- walls  (Hutchinson's  Island  and  Ty beo  Knoll) 20, 000 

Spur  jetties,  except  at  Tybee  Island 40, 400 

Spur  jetties  ai  Tybee  Island 5, 400 

Snore  protections,  as  enumerated 14, 500 

Closure  dams  (Duck  Puddle  South  Channel,  Saint  Augustine  Creek) 3, 700 

Total 84.000 

As  to  the  height  of  the  wing-dams,  Captain  Greene  recommends  their 
heads  to  be  3  feet  high  above  low- water,  and  their  shore  ends  up  to  level 
of  high-water.  The  heads  to  be  of  T  shape,  and  the  banks  near  the 
roots  of  the  spurs  protected.  He  says  nothing  about  the  height  of  the 
closure  dams  embraced  in  his  plan,  but  thinks  that  the  dams  closing 
the  lateral  channels  below  Elba  Island,  previously  approved,  should  be 
raised  to  the  level  of  high- water,  with  the  possible  exception  of  the  dam 
at  Philbrick's  Cut,  at  the  lower  end  of  Elba  Island. 

Dredging  would  be  done  in  the  vicinity  of  the  dams  where  necessary, 
and  the  material  dumped  behind  them.  He  deems  it  of  the  greatest 
importance  that  government  should  procure  and  own  a  suitable  dredge 
for  that  purpose. 

The  materials  of  which  the  works  are  chiefly  to  be  constructed  to  be 
logs,  brush,  and  stone,  in  the  most  economical  proportions,  employing 
stone  as  sparingly  as  consistent  with  safety. 

As  the  best  method  for  performing  the  work,  he  suggests  buying  the 
material  in  market  and  putting  it  in  by  hired  labor. 

The  total  cost  of  all  the  works  described  or  designed  by  Captain 
Greene  is  ^timated  by  him  at  $600,000,  or  near  that  sum.  The  sum 
to  be  paid  for  land  damages  on  Hutchinson's  Island  opposite  the  city  is 
not  included  in  the  estimate.  He  thinks  it  quite  possible  that  the  works 
will  not  at  once  be  required  of  the  height  indicated  by  him,  but  that  in 
time  they  will  be.  The  purchase  of  plant  for  carrying  on  the  works  of 
construction  is  estimated  at  $20,000;  the  purchase  of  dredge,  tug,  dump- 
boats,  &c.,  at  $35,000. 

Mr.  Fremont  thinks  that  the  water-way  of  the  north  channel,  from 
below  Spirit  Island  to  below  Venus  Poiiit,  should  be  continued  at  about 
the  same  width  that  now  exists  between  Spirit  Island  and  the  north 
shore,  or  about  1,000  feet,  the  contraction  to  be  effected  by  low  dams, 
perpendicular  or  parallel  to  the  direction  of  the  current  from  or  along 
both  shores.  If  spurs  are  used,  he  recommends  a  maximum  interval 
between  them  of  800  feet,  which,  if  needed,  may  be  reduced  by  supple- 
mentary works. 

North  of  Cockspur  Island  he  recommends  the  construction  of  two 
training  walls.    One  of  them  would  extend  from  the  Horseshoe  Shoal 
to  the  Red  Liglit  Beacon  on  Oyster-bed  Shoal;  the  other  along  the^ 
north  side  of  Saint  Michael's  Channel. 

The  cost  of  all  these  works,  supposed  to  include  some  dredging,  is 
estimated  by  him  at  $350,000. 

A  jetty  or  training  wall  at  the  lower  end  of  Fig  Island,  extending  in 
an  easterly  direction,  forms  part  of  his  plan,  and  he  proposes  to  connect 
its  eastern  end  by  a  low  dam  with  Barnwell  Island.  Probable  cost 
estimated  at  $35,000,  including  deepening  of  the  new  channel  at  ^^The 
Wrecks"  to  a  mean  low- water  depth  of  17  feet. 

Mr.  Fremont  estimates  that  nearly  800,000  cubic  yards  of  material 
including  20  per  cent,  extra  for  errors  in  calculation) 'must  be  removed 
from  the  Savannah  Biver  in  front  of  the  city  to  establish  a  uniform 
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Width  of  600  feet,  and  sufficient  depth  to  enable  vessels  to  be  moved 
from  wbarf  to  wharf  at  any  stage  of  tide.  The  cost  of  removing  this 
material  is  estimated  at  $95,000.  At  the  time  when  Mr.  Fremont  made 
this  report  the  commissioners  appointed  to  render  an  award  for  land 
damages  at  Hutchinson's  Island  had  not  yet  come  to  a  decision.  As  a 
preliminary  estimate,  he  assumes  the  probable  cost  to  be  $100,000. 

The  dam  at  the  Cross-Tides  is  not  si>ecially  referred  to  in  the  report, 
but  the  sum  of  $10,000  is  named  in  the  general  estimate  to  be  used  for 
the  purpose  of  raising  the  dam  properly. 

The  estimated  aggregate  cost  of  all  the  improvements,  summarily 
pointed  out  in  Mr.  Fremont's  report,  is  therefore  $590,000,  including 
land  damages. 

Mr.  Fremont  briefly  refers  to  the  fact  that  the  main  current  of  the 
north  channel  suddenly  leaves  the  coucave  shore  near  the  lower  end 
of  Elba  Island  and  passes  over  to  Venus  Point,  whence  it  is  deflected 
southward  to  Long  Island,  to  cross  again  to  the  north,  impingiug  upon 
Oyster-bed  Shoal  opposite  Cockspur  Island,  dividing  there  into  two 
channels. 

He  concludes  that,  under  the  influence  of  the  prevailing  northeasterly 
winds,  the  line  of  deep  water  would  generally  be  on  the  southerly  side 
of  the  north  channel,  but  that  it  is  deflected  and  driven  northward  by 
the  strong  ebb  currents  from  the  lateral  channels  below  Elba  Island. 
He  is  inclined  to  think  if  these  channels  were  closed  (an  operation 
already  decided  upon  and  now  in  progress)  that  the  natural  course  of 
the  main  channel  woidd  be  along  the  southern  shore  from  the  lower  end 
of  Spirit  Island  to  near  Cockspur  Inland. 

It  is  seen  that  Captain  Greene  and  Mr.  Fremont  substantially  agree 
in  regard  to  the  means  thought  to  be  necessary  for  the  further  improve- 
ment of  the  Savannah  River  and  Harbor.  Both  consider  it  necessary  to 
raise  the  dam  at  the  Cross-Tides  much  higher  than  it  now  is,  to  contract 
the  water- way  of  the  north  channel  below  Spirit  Island,  and  to  protect 
Saint  Michael's  Channel  below  Tybee  Knoll  by  a  training  wall.  They 
differ  in  regard  to  the  treatment  of  the  reach  of  the  river  from  below 
the  Fig  Island  jetty,  recently  approved  by  the  Chief  of  Engineers  and 
now  in  course  of  construction,  to  the  head  of  Elba  Island.  Captain 
Greene  proposes  to  guide  the  navigable  channel  on  its  north  side  by  a 
series  of  spurs,  while  Mr.  Fremont  would  throw  a  low  dam  across  the 
lower  entrance  of  Back  River. 

It  is  to  be  regretted  that  the  dams  intended  to  close  the  side  channels 
below  Elba  Island  have  not  yet  been  constructed,  owing  to  tlie  utter 
&ilure  of  the  contractor  to  accomplish  anything.  His  contract  was 
annulled  on  May  19,  1881,  and  the  preparations  for  doing  the  work  by 
hired  labor  with  material  bought  in  open  market,  and  for  procuring  the 
requisite  plant,  consumed  so  much  time  that  actual  operations  could  not 
be  commenced  until  recently.  If  these  dams  hiid  been  finished,  and  the 
submerged  dam  across  the  south  channel  at  the  head  of  Elba  Island 
been  raised  somewhat  higher,  the  observed  effects  of  these  works  would 
have  furnished  valuable  information  in  regard  to  the  question  of  what 
may  be  needed  for  a  further  and  permanent  improvement  of  the  lower 
Savannah  Biver. 

There  can  be  no  doubt,  however,  that  the  water-way  of  the  north 
channel  should  be  contracted  where  it  evidently  is  too  wide,  and  the 
real  question  is  the  number  and  extent  of  the  works  to  be  constructed, 
the  sites  for  which  are  indicated  in  a  general  way  by  the  river  itself. 

A  radical  solution  of  the  problem  would  consist  in  confining  the  river 
between  training  walls  or  bulkheads  all  the  way  down  to  Tybee  Eoads, 
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increasing  the  space  between  them  in  approaching  the  lower  end.  This 
was  the  latest  form  according  to  which  the  river  Clyde  was  improved ; 
and  the  river  Maa«,  from  above  Rotterdam  to  its  outlet  into  the  North 
Sea,  was  similarly  treated.  By  sach  an  arrangement  the  cnrreuts  of 
the  ebb  and  flood  tide  would  be  compelled  to  follow  the  same  channel, 
and  the  result  would  be  the  maintenance  of  a  navigable  water-way  of 
ample  depths.  The  expense  would  be  ver}'^  great,  however,,  even  if  the 
training  walls  were  carried  up  to  the  level  of  half-tide  only,  as  in  the 
case  of  the  river  Maas,  and  a  further  discussion  of  such  a  project  appears 
to  be  premature  at  the  present  time. 

A  more  economical  method  of  impro\ing  the  river  at  those  places 
where  it  is  too  wide  and  of  insufficient  depth  is  ottered  by  the  employ- 
ment of  wing-dams  or  spur-jetties.  By  a  proper  disposition  of  such 
works  it  is  believed  that,  without  excessive  cost,  a  permanent  channel 
may  be  established  of  sufficient  depth  to  enable  vessels  of  22  feet  draught 
to  pass  from  Tybee  Eoads  to  the  city  on  the  flood-tide,  which  is  the  maxi- 
mum draught  contemplated  in  the  project  previously  submitted  for  the 
improvement  of  this  tidal  stream.  No  greater  draught  than  this  can  be 
safely  carried  over  the  Tybee  Bar  except  on  the  high-water  of  spring- 
tides, and  not  even  then  unless  the  sea  is  more  than  ordinarily  calm. 

It  is  well  known  that  the  first  re^l  improvement  of  the  river  Clyde 
was  obtained  by  means  of  a  number  of  rubble  spurs,  which  were  built 
by  John  Golborue  m  the  years  from  1773  to  1775,  and  aided  by  dredging^ 
on  the  hard  shoals.  Where  in  1769  only  2  feet  depth  of  water  at  low- 
tidehad  existed,  these  works  had  in  1775  created  a  channel  of  300  feet 
width  and  6  feet  10  inches  depth,  which,  at  the  end  of  the  next  six 
years,  according  to  Mr.  Golborne's  statement,  had  increased  to  12  or  14 
feet,  while  the  spaces  between  many  of  the  jetties  had  become  filled  up 
and  covered  with  grass.  A  great  number  of  additional  jetties  were 
built  at  the  beginning  of  the  present  century,  by  the  advice  of  John 
Bennie,  who  also  recommended  to  connect  the  heads  of  the  s]>urs  by 
continuous  low  rubble  walls,  which  is  believed  to  be  the  first  instance 
of  the  adoption  of  the  system  of  longitudinal  training  walls. 

In  regard  to  the  question  of  the  number  and  size  of  the  works  needed 
for  contracting  the  river,  the  following  remarks  are  offered  : 

The  channel-way  of  the  Savannah  River,  like  that  of  most  other 
rivers  in  their  natural  condition,  presents  a  succession  of  extended  and 
comparatively  deep  pools,  separated  by  reaches  of  shoal  water.  It 
would  seem  that  the  more  economical  plan  of  improvement  will  be  to 
construct  works  in  the  shoal  sections  of  the  river,  designed  to  produce 
channels  of  adequate  depth  and  of  sufficient  length  to  connect  the  deep 
pools.  It  is  obvious  that  this  method  naturally  leads  to  the  preserva- 
tion of  the  present  line  of  channel,  to  which  there  seems  to  be  no  special 
objection.  It  is  true  that  the  channel  is  somewhat  crooked,  but  the 
curves  have  large  radii,  and,  so  far  as  known,  have  never  been  consid- 
ered as  an  impediment  to  navigation.  To  attempt  to  straighten  the 
channel  would  tlirow  some  of  the  works  into  the  deepest  water  and  ren- 
der them  more  expensive.  It  may  be  said,  also,  that  the  causes  which 
tend  to  throw  the  main  current  of  a  river  alternately  from  one  bank  to 
the  other  are  generally  rather  obscure,  and  it  se^ms  advisable  in  the 
present  case  to  accommodate  the  works  to  the  natural  course  of  the 
main  current  where  it  is  practicable,  instead  of  attempting  to  change 
it  violently. 

The  deepest  pool  is  found  at  the  head  of  the  north  channel,  between 
Spirit  Island  and  the  shore  of  South  Carolina.  At  the  narrowest  part, 
at  low-water,  the  width  is  1,055  feet,  with  a  mean  hydraulic  radius  of 
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20.4  feet,  and  maximuin  depths  of  from  «35  to  40  feet  at  mean  low-tide. 
The  18-foot  carve  or  pocket  commences  at  a  point  above  Spirit  Island 
and  ends  opposite  the  lower  end  of  that  island,  its  length  being  about 
8,000  feet. 

At  the  easterly  end  of  Spirit  Island  the  north  channel  widens  to  1,800 
feet,  with  a  hydraulic  radius  of  12.75  feet  at  low- water.  The  deep-water 
chaDDel  of  (his  profile  is  about  500  feet  wide,  with  depths  varyin^i^  from 
16  to  17^  feet.  This  ma.y  be  considered,  approximately,  as  a  standard 
profile,  representing  a  cross-section  of  the  river  as  it  should  be  when 
improved  as  proposed. 

Passing  below  the  confines  of  Spirit  Island  the  river  rapidly  widens ; 
three-quarters  of  a  mile  below  the  width  is  over  4,000  feet,  with  corre- 
sponding shallow  water.  The  low- water  depth  of  the  navigable  channel 
in  this  vicinity  is  estimated  at  12  feet,  or  a  little  over,  but  on  a  very  lim- 
ited width. 

From  this  point  down  the  river  gradually  narrows,  and  at  the  lower 
end  of  Elba  Island  another  pool  is  formed.  The  total  width  is  here 
about  2,500  feet,  and  in  the  deep  water-way  near  the  island  low- water 
depths  of  30  feet  and  upwards  are  found.  The  IS-foot  ])ocket  extends 
about  x>arallel  to  the  island  shore  for  a  length  of  about  3,600  feet. 

The  river  then -again  widens,  and  at  the  mouth  of  the  north  channel,  be- 
tween the  southeasterly  point  of  Jones  Island  and  the  middle  portion  of 
Long  Island,  the  width  is  about  4,700  feet,  with  available  low- water 
depths  of  from  13J  to  15  feet  in  the  channel-way.  The  main  current 
passes  from  Elba  Island  across  the  river  to  the  north  shore  of  Jones 
Island,  where  it  forms  a  third  narrow  pool,  with  depth  varying  from  18 
to  26  feet  for  a  length  of  about  a  mile. 

Along  the  shore  of  Long  Island  a  good  navigable  channel  exists,  the 
maintenance  of  which  is  probably  due  to  the  slight  concavity  and  com- 
parative toughness  of  the  banks.  The  low- water  depths  reach  up  to  20 
and  21  teet ;  but  these  depths  are  lost  near  the  lower  end  of  the  island 
and  beyond,  in  consequence  of  the  weakening  of  the  ebb-currents  by 
the  rapid  expansion  of  the  waters  as  they  appreach  Tybee  Roads. 

The  large  shoal  or  island  partly  bare  even  at  high-water,  north  of 
Port  Pulaski,  known  as  Oyster-Bed  Shoal,  divides  the  ship-channel  into 
two  arms,  of  which  the  southern  one,  since  1872,  has  been  selected  for 
use  and  has  been  deepened  by  dredging.  It  was,  and,  to  some  extent, 
is  now,  obstructed  by  shoals  and  remnants  of  wrecks,  and  needs  further 
improvement.  The  same  is  the  case  with  the  easterly  continuation  of 
this  channel,  from  Tybee  Knoll  to  Tybee  Roads,  known  as  Saint  Michael's 
Channel,  where  vessels  sometimes  find  trouble  in  passing. 

The  work  of  improving  the  Savannah  River  and  Harbor,  so  as  to  in- 
crease the  depth  of  the  water  from  the  bar  up  to  the  city  to  22  feet,  as 
provided  for  in  the  act  of  March  3,  1881,  and  which  is  interpreted  to 
mean  a  depth  that  will  permit  vessels  drawing  22  feet  to  reach  the  city 
on  the  fiood-tide,  requires  not  only  the  construction  of  certain  works  in 
the  north  channel,  but  also  higher  up,  as  far  as  the  Cross-Tides,  4  miles 
above  the  city. 

The  various  i)oints  where  such  additional  works  are  believed  to  be 
needed,  with  the  probable  cost  of  such  works,  will  now  be  briefly  dis- 
cussed, beginning  at  the  Cross-Tides. 

CROSS-TIDJES. 

The  further  improvement  of  the  harbor  of  Savannah,  and  of  that  por- 
tion of  the  river  immediately  below  the  city,  requires  an  increase  of  the 
flow  of  water  in  that  section.    For  that  purpose  the  submerged  dam  at 
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Cross-Tides,  recently  constructed,  raust  be  raised,  as  the  strength  of  the 
currents  across  its  low  crest  towards  Back  Kiver,  during  ebb-tide^ 
shows  that  too  large  a  volume  of  water  escapes  in  that  direction  and  i» 
lost  to  the  Front  Eiver. 

It  was  stated  in  the  last  annual  report  that  the  crest  of  the  work 
then  reached  at  several  places  up  to  the  level  of  low-water,  while  at 
other  points  there  was  from  6  to  8  feet  of  water  over  it  at  low-tide;  and 
that  it  might  become  advisable  to  raise  the  dam  ultimately  to  the  level 
of  high-water.  In  the  latter  event  no  doubts  are  entertained  that  the 
work  will  have  a  beneficial  influence  on  the  navigable  channel  in  front 
of  and  below  the  city,  and  the  estimate  of  the  cost  of  further  improve- 
ment should  therefore  provide  for  that  contingency. 

There  is  a  question  whether  a  gap  should  be  left  in  the  dam  for  the 
passage  of  river  craft.  In  view  of  the  violent  currents  that  are  now 
frequently  observed  here,  it  is  doubtful  whether  boats  could  safely  pass 
through  the  gap  when  the  crest  of  the  dam  on  both  sides  the  opening 
shall  have  b^n  raised  to  high-water  mark,  and  the  danger  of  under- 
mining on  the  down-river  side  of  the  dam  will  be  considerable  if  a 
channel  be  left  through  it.  In  forming  an  estimate  of  the  cost  of  com- 
pleting the  work  up  to  the  level  of  ordinary  high -water,  it  seems  to  be 
safer  to  assume  that  no  gap.  will  be  left. 

Several  hundred  cubic  yards  of  stone  have  been  placed  on  the  dam 
since  July  1, 1881,  and  with  the  funds  still  on  hand  it  is  proposed  to 
raise  the  work  to  the  height  of  several  feet  above  low-water. 

IMPROVEMENT  OP  THE  WATER-WAY  BETWEEN  CROSS-TIDES  AND  THE 

CITY  OF  SAVANNAH. 

The  distance  from  the  Cross-Tides  to  the  upper  part  of  the  city  of 
Savannah  is  about  3^  miles.  Some  dredging  has  been  done  here  of  late^ 
temporarily  improving  the  channel  near  the  Georgia  shore,  but  as  the 
proposed  raising  of  the  dam  at  the  Cross-Tides  progresses,  some  addi- 
tional dredging  should  be  done  in  this  reach,  with  a  view  of  more  rapidly 
gaining  the  depth  which  the  increased  flow  of  water  is  to  maintain.  It 
is  thought  that  the  sum  of  $20,000  may  advantageously  be  expended  for 
the  purpose. 

ENLARGING    THE    WATER-WAY    OPPOSITE    THE    CITY   FRONT  AND  AT 

PIG  ISLAND. 

This  improvement  requires  the  cutting  away  of  a  strip  of  land  on  the 
Hutchinson's  Island  side,  opposite  the  city,  and  a  considerable  amount 
of  dredging  along  the  city  front  on  nearly  the  whole  width  of  the  river. 
It  is  contemplated  in  the  existing  project  of  improvement  to  widen  the 
river  to  600  feet,  opposite  the  upper  portion  of  the  city,  gradually  in- 
creasing the  width  650  feet  near  Fig  Island,  opposite  the  lower  front  of 
the  city,  and  to  deepen  it  sufficiently  to  enable  vessels  drawing  as  much 
as  22  feet  of  water  to  be  moved  from  wharf  to  wharf  at  any  stage  of  tide. 

The  length  of  the  strip  of  land  to  be  cut  off  is  nearly  2,300  feet,  aver- 
aging 62^  feet  in  width.  The  present  front  of  Hutchinson's  Island  is 
wharfed,  except  about  500  feet  of  its  length.  The  land  is  held  by  sun- 
dry parties,  and  is  for  the  most  part  occupied  by  improvements,  among 
which  are  a  large  saw-mill  with  logpond,  a  ship-yard  and  marine  rail- 
way, warehouses,  machine  shop,  and  oil  works. 

Negotiations  for  an  appraisement  and  transfer  to  the  United  States 
of  the  necessary  area  of  land,  amounting  to  3.3  acres,  were  commenced 
about  a  year  ago,  but  have  not  yet  been  brought  to  a  close. 
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It  is  anderstood,  however,  that  the  city  agrees  to  give,  and  the  land- 
holders agree  to  accept,  an  equal  area  of  land  directly  in  rear  of  the 
land  to  be  ceded.  The  United  States  are  expected  to  pay  the  expenses 
of  moving  back  or  putting  up  again  on  the  new  sites  the  several  estab- 
lishments now  existing,  and  of  building  wharves  along  the  new  river 
firont. 

From  information  recently  received  it  is  thought  that  the  aggregate 
claim  for  damages  will  amount  to  about  $75,000. 
.  Assistant  Engineer  S.  L.  Fremont  estimates  that  the  strip  of  land  must 
be  cat  away  to  a  depth  of  about  20  feet.    This  would  be  equal  to  a  vol- 
ume of  106,000  cubic  yards  of  material. 

He  further  estimates  that,  in  order  to  gain  the  desired  depth  of  water 
along  the  city  front  on  a  length  of  about  4,000  feet,  about  530,000  cubic 
yards  of  material  must  be  removed. 

The  aggregate  amount  of  material  to  be  removed  by  excavating  or 
dredging  is,  therefore,  636,000  cubic  yards,  and  the  cost  of  its  removal 
will  be  about  $98,000.  This  is  expected  to  give  a  low-water  depth  of  22 
feet  on  the  city  side  of  the  river,  so  that  vessels  can  load  to  their  full 
draught  and  move  from  wharf  to  wharf  at  any  stage  of  tide  without 
grounding,  while  the  rest  of  the  channel  will  have  a  depth  of  only  22 
feet  at  high- water. 

It  is  not  to  be  expected  that  a  deep  pool  or  basin  thus  artificially 
formed  will  maintain  itself  perfect  by  the  mere  strength  of  the  currents, 
and  occasional  dredging  will  be  necessary  after  it  has  been  established. 

Another  improvement  may  be  ii(ientioned  here.  When  the  land  on 
Hutchinson's  Island  shall  have  been  cut  away,  and  the  new  front  lined 
with  wharves,  it  will  l>efore  long  become  desirable  to  extend  the  line  of 
bulkheads  on  that  side  to  near  the  lower  end  of  Fig  Island.  The  present 
excessive  widths  and  irregularities  of  shore  line  opposite  the  city  will 
then  disappear,  the  tide  currents  will  be  guided  as  if  by  regular  train- 
ing-walls on  both  sides,  and  the  maintenance  of  the  increased  depth  of 
the  harbor  will  be  greatly  facilitated  and  rendered  less  expensive.  As 
part  of  the  general  plan  of  improvement,  the  immediate  construction  of 
at  least  two  wing-dams,  reaching  from  the  north  shore  out  nearly  to  the 
new  bulkhead  line,  is  deemed  necessary,  and  has  recently  been  recom- 
mended and  approved.  Pehaps  a  third  one  will  also  be  required  at  an 
early  day.  Beyond  this  and  the  dredging  above  mentioned  the  General 
Government  should  not  expend  any  more  money  opposite  the  city  front, 
as  the  completion  of  the  bulkhead  line  on  tlie  north  side  will  doubtless 
be  undertaken  by  private  enterprise  as  soon  as  additional  wharfage 
^cilities  are  needed  on  that  side  of  the  stream.  These  three  wing-dams 
will  cost  about  $25,000. 

The  cost  of  improving  the  river  in  front  of  the  city  is  therefore  esti- 
mated at  $198,000,  viz: 

AmoQDr  of  claims  for  damages $75,000 

Excavation  and  dredging 98, 000 

Three  wing-damb  from  Hutchinson's  Island 25, 000 

Total 198,000 

NEW  CHANNEL  AT  **THE  WKECKS." 

Experience  having  shown  that  the  new  channel  at  "The  Wrecks,''  run- 
ning close  to  the  south  shore  as  the  river  emerges  from  the  confines  of 
Fig  Island,  cannot  sufficiently  maintain  the  deptlis  obtained  by  repeated 
dredging,  it  was  considered  expedient  to  begin  the  construction  of  a 
work,  the  ultimate  necessity  of  which  has  been  indicated  in  several  pre- 
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ceding  annual  reports,  but  had  been  temporarily  held  in  abeyance.    The 
work  referred  to  is  a  deflecting  jetty,  or  training-wall,  extending  east 
ward  from  the  lower  end  of  Fig  Island.     On  my  recommendation  the 
design  for  its  construction  was  approved  by  department  letter  dated 
November  4,  1881. 

The  jetty,  if  carried  up  to  a  height  of  3  or  3 J  feet  above  the  level  of 
low-water,  will  keep  together  the  currents  issuing  from  Front  River  dur- 
ing the  latter  stages  of  the  ebb-tide,  and  may  safely  be  expected  to  exert 
a  very  beneficial  infiuenc5e  on  the  preservation  of  such  depths  as  will  be 
gained  by  dredging,  and  even  to  deepen  the  channel  by  its  own  action, 
especially  when  the  dam  at  Gross-Tides  shall  have  been  built  up  to  the 
height  suggested  in  this  report. 

The  total  length  of  the  jetty,  as  now  designed,  is  5,200  feet.  It  is 
built  of  log  mattresses,  overlaid  with  bmsh  and  riprap  stone.  Above 
the  low- water  line  the  latter  material  will  be  used  liberally.  The  bottom 
course  is  already  laid  for  a  length  of  2,040  feet,  and  a  second  course  for 
a  length  of  290  feet,  and  the  work  will  soon  be  carried  up  to  the  height 
of  2  or  3  feet  above  low- water  mark  on  the  entire  length  designed^  If 
built  up  to  the  level  of  half-tide,  except  on  the  lower  end,  for  a  length 
of  about  200  feet,  which  may  gradually  drop  down  to  a  height  of  about 
3  feet  above  the  bed  of  the  river,  to  prevent  troublesome  scour  at  that 
point,  the  cost  of  this  work  is  estimated  at  $30,000. 

IMPROVEMENT  OF    THE    WATER-WAY  FROM    THE    VICINITY  OF    FORT 
JACKSON  TO  THE  HEAD  OF  THE  NORTH  CHANNEL. 

The  distance  from  the  lower  end  of  the  Fig  Island  jetty,  here  referred 
to,  to  Fort  Jackson,  on  the  south  shore  of  the  Savannah  Biver,  is  about 
half  a  mile,  and  from  that  place  to  the  head  of  the  north  channel,  2 
miles. 

Down  to  near  the  upper  end  of  the  south  channel,  1  mile  below  the 
fort,  the  navigable  channel  passes  near  the  south  shore,  which  is  slightly 
concave,  and  ample  depths  are  found  here.  But  on  the  reach  abreast 
the  head  of  Elba  Island,  of  about  1  mile  in  length,  part  of  which  is 
known  as  "The  Obstructions,"  the  depths  are  much  reduced  below  the 
standard  desired.  Through  this  reach  the  main  channel  passes  from 
the  Georgia  to  the  South  Carolina  shore.  Occasional  dredging  has 
given  here  but  temporary  relief,  as  is  generally  the  case  where  an  in- 
flection of  a  river  is  to  be  dealt  with. 

It  is  necessary  to  direct  stronger  currents  over  these  shallow  places, 
and  this  can  be  effected  by  contracting  the  water-way.  The  wing-dams 
proposed  by  Captain  Greene  are  well  located  for  the  purpose.  It  ap- 
pears, however,  that  only  those  numbered  15,  17,  and  19  on  the  chart 
sent  with  his  rei)ort  are  immediately  necessary,  as  they  will  act  directly 
upon  the  portion  of  the  river  to  be  improved.  Possibly  No.  13  might 
be  included,  as  it  will  produce  an  extension  of  the  deep-water  pocket 
now  ending  o])po8ite  the  head  of  the  south  channel  into  the  defective 
reach;  and  also  dams  numbered  5  and  11  j,  closing  the  channels  on  the 
northwest  and  southeast  sides  of  Barnwell  Island. 

The  other  spurs  above  No.  13,  to  wit,  Nos.  3,  7,  9,  and  11,  shown  on 
the  chart,  are  evidently  designed  to  concentrate  the  outgoing  waters  of 
Back  Biver,  and  guide  its  ebb-currents  at  a  favorable  angle  into  the 
main  channel  near  Fort  Jackson.  They  would  undoubtedly  assist  in 
creating  greater  depths  in  the  vicinity  of  "The  Obstructions,"  but  their 
construction  does  not  seem  to  be  of  very  pressing  need,  and  should  be 
postponed  until  demonstrated  to  bo  necessary. 
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Id  relation  to  this  matter,  the  question  may  be  raised  whether  it  will 
be  more  advantageons  to  effect,  just  below  the  Fig  Island  jetty,  by 
suitable  works  and  at  a  favorable  angle,  the  junction  of  the  ebbcur- 
rent8  Ixom  Back  Biver  and  Front  Biver,  or  to  promote  the  entrance  of 
the  flood-tide  into  Front  River,  and  slightly  obstruct  its  flow  into  Back 
River,  through  extending  the  Fig  Island  Jetty  by  a  sill-dam  in  an 
easterly  direction  to  the  low  islands  opposite  Fort  Jackson.  A  low  dam 
arranged  as  here  suggested,  though  only  about  3  feet  high  above  the 
bottom  of  the  river,  would  tend  to  guide  the  flood-tide  currents  into 
Front  Biver,  and  would,  in  a  measure,  act  as  a  submerged  training  wall 
for  the  waters  flowing  out  during  ebb-tide.  Such  a  sill-dam  would  have 
a  length  of  about  3,500  feet,  and  with  a  base  of  30  feet  width  would 
cost  about  $25,000.  The  works  proposed  by  Captain  Greene,  compris- 
ing Nos.  3,  7,  9,  and  11,  and  three  spiu-s  on  the  north  side  of  the  Fig 
Island  Jetty,  would  have  an  aggregate  length  of  about  4,600  feet,  and 
will  probably  cost,  approximately,  $40,000. 

It  is  thought  sufficient  to  include  in  the  new  project  the  two  closure 
dams  at  Barnwell  Island,  and  those  wing-dams  that  are  undoubtedly  re- 
quired to  improve  the  ship-channel  at  "  The  Obstructions"  and  vicinity. 
They  will  be  four  in  number,  by  including  No.  13,  of  an  aggregate  length 
of  about  3,000  feet.  As  a  general  rule,  the  height  of  the  shore  ends  of 
these  spurs  may  be  about  7  feet  above  mean  low-water  for  a  length  of 
lOO  feet.  For  the  following  200  feet  of  length  the  crest  may  gradually 
drop  to  a  height  of  3  feet  alK)ve  low- water  level,  from  which  point  it  may 
run  out  at  a  gentle  slope  to  the  head  of  the  work  next  to  the  channel, 
where  it  may  be  not  higher  than  3  feet  above  the  bed  of  the  river.  This 
will  prevent  the  formation  of  deep  holes  caused  by  eddying  currents 
at  the  head,  and*the  deepening  effects  of  the  spur  will  be  more  evenly 
distributed  over  the  width  of  the  channel.  In  all  cases  the  head  is 
i«commeuded  to  be  in  the  shape  of  a  T,  to  form  a  low  training  wall  of 
from  300  to  500  feet  in  length,  to  extend  the  effect  of  the  spur  some  dis- 
tance above  and  below.  It  will  also  obstruct  the  currents  that  are  gen- 
erally found  to  run  along  the  sides  of  wing-dams  towards  the  channel, 
and  will,  moreover,  in  some  measure,  prevent  the  sediment  which  is 
dropped  in  the  intervals  between  the  spurs  from  being  washed  into  the 
channel. 

The  elevation  of  the  crown  above  the  bed  at  the  different  points  of 
the  wing-dam  may,  of  course,  vary  from  the  rule  liere  suggested,  but  it  is 
believed  that  with  a  longitudinal  profile  approximately  like  that  de- 
scribed the  desired  effect  will  be  realized,  and  the  estimates  have  been 
made  on  that  basis.  As  to  the  mode  of  construction,  it  is  assumed  that 
the  crown  will  be  uniformly  4  feet  wide,  with  slof)es  of  1  to  1  on  each  side. 
All  that  i)ortion  of  the  dam  from  1  to  2  feet  above  mean  low- water  is 
presumed  to  be  of  riprap  stone ;  below,  alternate  courses  of  log  or 
brash  mattresses  and  stone,  the  latter  used  as  sparingly  as  practicable. 
The  bottom  mattress  is  supposed  to  project  about  5  feet  beyond  the  foot 
of  the  slope  on  each  side  of  the  dam. 

At  present  prices  it  is  estimated  that  the  four  wing-dams  designed  for 
the  improvement  of  the  channel  abreast  of  the  head  of  Elba  Island, 
together  with  the  Barnwell  Island  dams,  will  cost  approximately  $45,000. 

DAM  AT  THE  HEAD  OF  SOUTH  CHANNEL. 

This  work  forms  a  part  of  the  supplementary  project  of  March  19, 1879. 
It  was  designed  to  increase  the  volume  of  ebb-flow  in  the  north  chan- 
nel, and  was  intended  to  be  a  submerged  dam,  keeping  a  portion  of  it, 
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for  a  width  of  200  feet,  at  least  10  feet  below  meau  low-water  for  the 
accommodation  of  vessels  of  moderate  draught  bound  in  or  out  of  Saint 
Angustiue  Greek,  which  forms  part  of  the  inland  passage  to  Florida. 

Operations  were  commenced  here  some  time  ago,  and  at  the  end  of 
the  past  fiscal  year  an  apron  or  bottom  course  of  mattresses  of  24  feet 
width  and  18  inches  in  average  thickness,  overlaid  with  some  riprap 
stone,  had  been  laid  from  the  line  of  high- water  on  one  bank,  across  the 
river,  to  the  corresponding  line  on  the  other  bank.  A  second  and  third 
course  of  narrow  mattresses  cover  portions  of  the  apron. 

The  original  width  of  the  transverse  profile  of  the  south  channel  at 
the  site  of  the  dam  was  1,000  feet  at  mean  low-water  and  1,460  feet  at 
high-water,  with  an  average  low-water  depth  of  13.8  feet,  and  a  maxi- 
mum depth  of  20.6  feet.  The  works  thus  far  executed  have  reduced 
these  dimensions  somewhat.  The  widths  of  the  river  at  low- water  aud 
high -water  are  now  960  and  1,060  feet,  respectively;  the  average  low- 
water  depth  is  10.4  feet  and  the  maximum  depth  18.5  feet.  The  area  of 
cross-section  has  been  reduced  from  13,330  square  feet  to  9,950  at  low- 
water,  and  from  21,150  square  feet  to  17,070  at  high-water. 

It  appears  necessary  to  raise  the  dam  higher  to  produce  appreciable 
effects.  It  is  proposed  to  reduce  the  average  low-water  depth  to  about 
5  feet,  and  perhaps  still  more,  leaving  a  gap  as  originally  designed. 

An  estimate  of  the  probable  cost  of  this  work  is  given  in  the  project 
of  March  19, 1879,  and  is  judged  to  be  ample,  even  if  the  dam  is  raised 
higher  as  above  indicated. 

IMPROVEMENT  OF  THE  WATER-WAY  OP  THE  NORTH  CHANNEL  FROM 
THE  HEAD  OF  ELBA  ISLAND  TO  THE  LOWER  END  OF  JONES  ISLAND. 

The  length  of  the  present  ship-channel  in  the  several  reaches  em- 
braced in  this  section  of  the  river  is  about  6^  statute  miles.  Three  com- 
paratively deep  pools,  with  low-water  depths  from  17  feet  upwards,  are 
found  here,  of  an  aggregate  length  of  about  3  miles.  The  upper  and 
lower  pools  are  located  on  the  north  or  South  Carolina  shore  of  the 
river;  the  middle  one  on  the  south  shore  near  the  lower  part  of  Elba 
Island.  The  shoal  reaches  occupy  the  places  technically  known  as  in- 
flections, where  the  principal  current  passes,  from  one  bank  to  the  oppo- 
site one,  and  these  are  the  places  that  must  be  improved  by  suitable 
works. 

The  solution  of  the  problem  consists  in  concentrating  the  scattered 
currents  upon  the  line  adopted  for  the  ship-channel,  to  produce  greater 
depths  by  the  scouring  action  of  stronger  bottom  currents,  aided  by 
dredging  where  the  bed  is  refractory. 

It  is  proposed  to  effect  this  concentration  of  currents  in  the  shallow 
reaches  by  means  of  spurs  or  wing-dams  projected  into  the  river  from 
both  banks,  leaving  ample  width  between  the  heads  of  each  set  or  pair 
of  spurs  for  a  low-water  channel.  A  few  jetties  will  be  required  for 
each  shallow  reach,  generally  in  pairs,  although  there  will  be  points 
where  one  jetty  will  suffice,  with  some  works  for  protecting  the  opposite 
shore  from  abrasion.  Each  wing-dam  should  be  provided  at  its  head 
with  a  low  training  wall,  about  500  feet  long,  parallel  to  the  channel- 
way. 

When  two  adjoining  spurs  are  too  far  apart,  it  is  proposed  to  mark 
the  margin  of  the  deep  water-way  by  a  detached  length  of  training  wall, 
with  a  short  spur  in  rear,  not  connected  with  the  shore.  To  promote 
the  deposit  of  sediment,  light  traverses  may  be  built  at  suitable  places. 

In  all  cases  the  heads  of  jetties  should  be  kept  very  low,  aud  the 
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crown  shonld  rise  at  a  very  gentle  slope  towards  the  high  shore  ends^ 
as  already  described. 

It  is  expected  that  between  the  heads  of  every  pair  of  wing-dama 
the  bed  will  be  deepened  by  scour  to  a  greater  depth  than  required^ 
forming,  in  fact,  secondary  pools,  overlapping  the  heads  of  these  worka 
for  some  distance  in  the  direction  of  the  channel,  while  gradually  dimin- 
ishing in  depth.  It  is  not  thought  to  be  necessary  that  the  ends  of  these 
pools,  where  they  are  reduced  to  the  desired  miuimum  low- water  depth 
of  about  17  feet,  should  actually  or  at  once  join  the  ends  of  similar 
depth  of  the  large  or  primary  pools  already  existing,  by  the  direct  action 
of  the  wing-dams  alone.  The  work  of  joining  the  secondary  pools  with 
the  primary  ones  may  be  left  to  the  river  itself  by  gradually,  more  or 
less,  filling  up  the  intervals  between  the  spurs,  and  thus  reducing  the 
area  of  the  water-way  above  and  below  them. 

The  location  of  the  wing-dams  designed  for  the  improvement  of  the 
Dorth  channel,  shown  oh  the  chart  sent  with  Captain  Greene's  report,, 
are  considered  to  be  approximate  only,  and  subject  to  modification ;  but 
they  furnish  a  general  idea  of  what  is  required.  It  is  thought  that  the 
desired  end  can  be  obtained  without  giving  the  works  in  each  case  the 
fall  length  indicated  on  the  chart. 

As  an  illustration  of  the  probable  effects  of  the  wing-dams  if  con- 
structed as  suggested,  the  spurs  numbered  6  and  25«  which  appear  to 
be  judiciously  located  about  800  yards  below  Spirit  Island,  will  be  briefly 
considered.  It  is  not  the  intention,  however,  to  ])resent  a  lengthy  dis- 
eossiou  of  the  theories  bearing  upon  this  subject. 

When  the  north  channel  was  gauged  some  years  ago,  the  average 
discharge  during  the  ebb-tide,  in  the  principal  water-way  between  Spirit 
bland  and  the  north  shore,  was  found  to  be  about  42,800  cubic  feet  per 
second;  in  the  shallow  channel  south  of  Spirit  Island,  3,370  cubic  feet. 
The  aggregate  ebb  volume  that  passes  through  the  transverse  profile 
where  the  two  wing-dams  si>oken  of  are  to  be  built,  may,  therefore,  be 
estimated  at  46,170  cubic  feet  per  second. 

An  examination  of  detailed  charts  has  furnished  the  following  data 
for  this  profile: 


Area  of  water-way. 


Atlow-tide 26,079  square  feet. 

At  half-tide I  37,990  square  feet. 


Width.       Hydra\illc  radius. 


3,642  feet. 
3,687  feet 


7.16  feet. 
10.18  feet. 


Assuming  that  at  half- tide  the  discharge  is  equal  to  46,170  cubic  feet 
per  second,  we  find  by  the  Daubuisson-Downing  formula  for  the  mean 
velocity  V : 

V  =  100  X  V fi'x  Sj 

where  R  =  hydraulic  radius  and  S  =  surface  slope,  that  S  =  .00001451^ 
This  represents  the  surface  slope  of  the  unimproved  river. 

The  spur  on  the  north  side  is  designed  to  be  1,300  feet  long;  that  on 
the  south  side,  750  feet;  their  heights  as  already  indicated.  These 
works  will  reduce  the  width  of  the  profile  from  3,642  feet  to  2,672  feet 
at  low-tide,  and  from  3,687  feet  to  3,182  feet  at  half-tide,  leaving  a  clear 
space  between  the  heads  of  the  jetties  of  1,642  feet. 

When  the  scouring  effects  produced  .by  the  wing-dam  shall  have 
been  practically  exhausted,  aided  by  dredging,  if  necessary,  the  former 
slope  will  probably  be  restored;  and  the  question  is,  what  depths  may 
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be  found  then  in  the  open  water-way  between  the  heads  of  the  works. 

The  result  of  the  calculation  is  briefly  as  follows: 

The  new  profile  inaj'  be  divided  into  two  compartments :  a  shallow 
one,  the  bottom  of  which  is  formed  by  the  submerged  crest  of  the  wing- 
dams,  and  a  deep  compartment  between  their  heads. 

The  a^ifgregate  width  of  the  shallow  compartment,  at  half-tide,  is 
1,540  feet;  its  area,  6,444  square  feet;  and  its  hydraulic  radius  is  4.12 
feet.  With  an  average  slope  of  .00001451,  the  discharge  over  the  jetties 
will  be  4,200  cubic  feet,  deduced  by  using  Young's  coeflScient  (84.3)  in 
the  formula  as  more  appropriate  than  Downing's  (100),  where  the  hy- 
draulic radius  is  so  small. 

The  balance,  or  41,970  (=46,170  less  4,200),  must  flow  out  between 
the  heads  of  the  dams.  The  width  of  this  water-way  being  given,  the 
new  or  modified  hydraulic  radius  of  the  enlarged  water-way  is  deter- 
mined by  the  formula: 

R3  ^  Q*  -in  which  i  Q  =  volume  of  discharge. 

10.000  X  p^  X  S  ^  \  P  =  wetted  perimeter. 

In  getting  this  equation,  the  formula  for  the  velocity  with  Downing's 
^5oefficient  of  100  is  employed  as  being  applicable  to  the  deep-water 
compartment. 

By  inserting  the  values  given,  it  is  found  that  R  =  16.35  feet,  the  hy- 
draulic radius  at  half-tide. 

It  is  generally  assumed  that  the  proportion  of  the  radius  to  the 
■depths  prevailing  in  the  deep  channel  of  the  water-way  of  a  river  is, 
approximately,  as  2  to  3,  and  we  may  therefore  expect  to  find  depths  of 
24  or  25  feet  at  half-tide,  or  about  21  feet  at  low-tide,  in  a  width  of  sev- 
eral hundred  feet  between  the  spur-heads. 

By  examining  the  most  recent  detailed  charts  of  the  north  channel 
it  is  found  that  at  the  ends  of  the  existing  pools  the  points  of  16J  or 
17  feet  depth  are  quite  uniformly  from  800  to  1,000  feet  from  the  2i-foot 
■curves  of  the  pools. 

It  may  be  expected  that  the  wing-dams  will  bring  about  similar  re- 
sults, and  that  they  will  create  sufficient  depths  for  as  great  a  distance 
above  ami  below  tiiem.  The  low  training-walls  at  the  heads  are  de- 
signed not  only  as  guides  to  the  current  but  also  to  push  out  still  fur- 
ther the  deep  pockets  artificially  formed.  The  gradual  accumulation  of 
deposited  material,  and  the  building  out  of  the  old  shore  lines  between 
the  wing-dams,  will,  it  is  hoped,  finish  the  work. 

It  must  also  be  borne  in  mind  that  every  inch  permanently  gained  in 
depth  will  augment  the  volume  of  the  flood-tide  ascending  the  river, 
and  will  produce  stronger  ebb-currents. 

The  closing  of  the  lateral  channels  below  Elba  Island  by  high  dams 
will  soon  be  under  way.  The  y^regularities  produced  in  the  north 
channel  by  these  secondary  water-ways  will  then  cease,  and  the  cost  of 
the  works  proposed  in  the  present  project  will  probably  be  reduced 
thereby,  although  it  would  be  neither  practicable  nor  safe  to  attempt 
to  form  an  estimate  ot  the  saving  that  may  be  effected. 

In  making  an  estimate  of  the  ])robable  cost  of  improving,  in  the  man- 
ner described,  the  north  channel  from  the  head  of  Elba  Island  to  the 
lower  end  of  Jones  Island,  it  has  been  assumed  that  on  the  north  side 
eight  wing-dams  of  an  aggregate  length  of  about  8,000  feet,  with  low 
training- walls  at  their  heads,  aggregating  3,400  feet  in  length,  will  be 
<5onstructed,  also  a  detached  piece  of  training-wall  of  500  feet  length 
•opposite  the  central  portion  of  Elba  Island.     On  the  south  side  six 
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gpurs  are  assnmed  to  be  built  of  a  total  length  of  7,000  feet,  with  about 
1,700  feet  of  training- wall.  The  total  cost  of  thene  works  is  estimated 
at  $160,000.  The  longest  of  the  wing-dams  would  be  located  at  the 
southeast  point  of  Jones  Island;  it  will  extend  about  1,750  feet  in  a 
southerly  direction  toward  Long  Island,  and  from  its  head  will  spring^ 
a  training-wall  extending  eastward,  and  to  be  mentioned  fnrther  on. 

MPBOVEMENT  OP  SAVANNAH  RIVER  FROM  THE  LOWER  END  OF  JONB& 

ISLAND  TO  TYBEE  ROADS. 

No  work  has  yet  been  done  for  improving  this  section  of  the  river  be- 
yond the  opening  of  a  new  channel  through  the  shoal  northeast  of  Fort 
Pulaski,  by  dredging,  and  the  removal  of  wrecks  and  dredging  on  the 
Oyster- Bed  Shoal,  north  of  Gockspur  Island.  It  is  necessary  to  cause  a 
larger  volumeof  water  to  flow  through  this  passiige.  The  eastern  con- 
tiDuation  of  this  channel  that  leads  into  Tybee  Koads,  known  as  Saint 
MichaePs  Channel,  is  also  subject  to  shoaling  from  sand  driven  in  on  the 
north  side  by  the  currents  from  Calibogue  Sound  and  by  breaking  waves 
rolled  in  by  "the  northeasterly  gales. 

The  probability  that  the  discharge  into  Tybee  Koads  will  have  to  be 
controlled  or  directed  in  some  degree  by  suitable  works  was  recognized 
in  the  sui>plementary  project  of  March  19,  1879,  but  no  estimate  of  the 
a>.st  of  such  works  was  therein  submitted.  It  was  said  that  a  simple 
sill  jetty  or  low  training- wall  rising  from  3  to  4  feet  from  the  bottom^ 
and  running  from  a  point  at  or  near  the  lower  end  of  Jones  Island  to 
the  Oyster-Bed  Beacon  (Red  Light),  and  perhaps  a  short  distance  be- 
yond, would  doubtless  suiiice. 

Such  a  work  seems  to  be  rather  preferable  to  the  long  jetty  suggested 
by  Captain  Greene  to  be  run  from  Turtle  Island  to  Oyster-Bed  Shoal^ 
and  marked  No.  37  on  the  accompanying  chart,  which  is  ai)parently 
designed  to  prevent,  in  a  measure,  the  waters  of  the  estuary  between 
Jones  and  Turtle  islands,  and  just  south  of  these  islands,  from  flowing 
out  eastward,  and  to  compel  them  to  increase  the  flow  in  the  Cockspur 
kland  Channel.  Its  beneficial  effect  does  not  appear  to  be  as  evident 
as  that  of  the  jetty  or  training-wall  from  the  lower  end  of  Jones  Island^ 
which,  in  fact,  will  perform  services  at  the  mouth  of  the  riv^er  similar  to 
those  to  be  rendered  several  miles  above  by  the  jetty  now  in  course  of 
construction  from  Fig  Island,  and  designed  to  protect  and  improve  the 
new  channel  at  "The  Wrecks.'' 

The  jetty  from  Jones  Island  would  begin  at  or  near  the  outer  end  of 
the  long  wing-dam  at  the  southeast  point  of  that  island,  and  would  run 
in  an  easterly  direction  to  the  vicinity  of  Hed-Light  Beacon  and  the 
quarantine  station,  having  a  length  of  about  10,000  feet. 

The  more  elevated  portion  of  Oyster-Bed  Shoal  would  form  a  natural 
continuation  of  this  jetty,  which  would  then  be  extended  still  further 
eaf^tward  for  the  protection  of  Saint  Michael's  Channel.  The  aggregate 
length  of  these  works  is  about  20,000  feet,  and  it  is  thought  that  they 
can  be  built  at  the  rate  of  $7  per  linear  foot  if  they  are  about  4  feet  high. 
Their  construction  will,  therefore,  cost  about  1 140,000,  and  this  sum 
may  be  adopted  for  the  estimate,  whether  the  work  runs  from  Jones 
Island  or  from  Turtle  Island,  the  selection  of  a  location  for  the  line  of 
works  being  left  open  for  the  present. 

Xone  of  the  other  wing-dams  or  training-walls  intended  for  the  im- 
provement of  this  seaward  portion  of  the  river,  and  shown  on  Captain 
Greene's  chart,  are  recommended  as  strictly  necessary  at  the  present 
time,  and  may,  perhaps,  not  be  required  at  all,  with  the  exception  of  one 
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or  two  spars  from  Cockspur  Island,  which  would  be  asefal  and  eflfective 
for  concentrating  currents  on  the  shoals  south  of  Eed-Light  Beacon. 

The  aggregate  length  of  these  spurs  is  about  1,500  feet,  and  their 
probable  cost  is  estimated  at  $20,000. 

SHORE  PROTECTIONS. 

The  places  where  the  banks  will  probably  require  to  be  protected 
from  abrasion  or  undermining  are  shown  on  the  chart,  and  are  marked 
thereon  Numbers  16,  21,  28,  and  31.  An  estimate  of  the  probable  cost* 
of  this  class  of  improvements  was  embodied  in  the  supplementary  pro- 
ject of  jlarch  19,  1879,  which  was  thought  to  be  sufficient  for  the  pur- 
pose. 

DREDGING. 

More  or  less  dredging  will  yet  be  required  on  the  following  portions 
of  the  ship-channel  below  the  city  of  Savannah : 

1.  The  new  channel  at  "The  Wrecks." 

2.  The  channel  at  the  head  of  Elba  Island. 

3.  The  shoals  abreast  of  Elba  Island  Supper  flats). 

4.  The  shoals  at  lower  end  of  Elba  Island  (lower  flats). 

5.  The  shoals  between  Jones  Island  and  Lonfi^  Island. 

6.  The  channel  at  Oyster-Bed  Light  and  further  down. 

It  is  proposed  to  carry  on  the  dredging  operations  in  conjunction  with 
the  construction  of  the  works  intended  to  concentrate  the  cuiTcnts  at 
the  same  places,  as  far  as  practicable,  in  order  that  they  may  support 
•eacli  other.  For  merely  temporary  relief  of  commerce,  dredging  will  in 
future  be  resorted  to  in  exceptional  cases  only. 

In  the  estimate  of  the  cost  of  this  kind  of  work  given  in  the  supple- 
mentary project  of  March  19,  1879,  it  is  assumed  that  dredging  would 
be  restricted  to  the  places  below  Elba  Island  of  less  depth  than  14J  or 
15  feet  at  mean  low-water,  excavating  a  channel  of  125  feet  bottom 
width  with  side  slopes  of  1  to  2.  On  this  basis  the  total  cost  of  dredg- 
ing needed  below  the  head  of  Elba  Island  was  estimated  at  $97,000. 

ESTIMATE   OF  AGOBEaATE  COST. 

It  is  submitted  that  the  works  hereinabove  described,  with  such  modi- 
fication in  the  number,  location,  and  magnitude  thereof  as  experience 
and  observation  may  suggest  during  the  process  of  construction,  will  be 
required  in  accomplishing  the  improvement  contemplated  in  section  3 
of  the  river  and  harbor  act,  approved  March  3,  1881. 

Their  aggregate  cost,  including  land  damages  in  addition  to  existing 
appropriation,  is  estimated  at  $730,000. 

An  economical  construction  of  the  works  still  required  for  improving 
Savannah  River  and  Harbor  seems  to  require  the  continuation  of  the 
system  recently  inaugurated,  that  is,  that  government  should  do  the 
work  itself,  wherever  practicable,  with  the  plant  already  provided. 
Operations  can  then  be  carried  on  continuously,  and  special  modes  of 
construction  can  be  introduced  from  time  to  time,  whenever  it  may  be 
thought  to  be  desirable. 

There  has  been  appropriated  for  the  improvement  of  Savannah  River 
and  Harbor  since  the  project  of  August  28, 1873,  was  submitted,  the  sum 
of  $482,000;  and  there  has  been  expended  to  December  31, 1881,  includ- 
ing outstanding  liabilities,  the  sum  of  $352,355. 

Regarding  the  question  of  the  benefits  that  will  accrue  to  commerce 
and  na^igation  by  completing  the  work  of  improving  Savannah  River 
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and  Harbor  according  to  the  project  herewith  sabmitted,  I  beg  leave  to 
refer  to  the  remarks  made  on  that  point  in  my  annual  report  to  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30,  1881,  as  well  as 
to  preceding  annual  reports. 

This  work  is  located  in  the  coUection  district  of  Savaunah.  Savannah  is  the  nearest 
port  of  entry. 

The  amoant  of  revenue  (duties  on  imports)  collected  during  the  last  fiscal  year  was 
$74,458.41. 

The  following  papers  are  transmitted  herewith : 

1.  Report  of  Capt.  B.  D.  Greene,  Corps  of  Engineers. 

2.  Keport  of  Assistant  Engineer  8.  L.  Fremont. 

3.  Chart  sent  with  Captain  Greene's  report. 

Very  respectfully,  your  obedient  servant, 

Q.   A.  GiLLMORE, 

Lieutenant' Colonel  Engineers^ 

Bvt  Maj.  Gen.<t  U.  S.  A, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers  J  U,  8.  A. 


report  of  captain  b.  d.  greene,  corps  of  engineers. 

United  States  Engineer  Office, 

CharleBton,  A'.  C,  Jane  25,  1881. 

Colonel.:  I  have  the  honor  to  snhmit  the  following  general  report  a pon  the  im- 
provement of  the  Savannah  River  below  Savannah,  with  proposed  plan  of  construc- 
tion and  approximare  estimate  of  the  cost. 

Sufficiently  detailed  descriptions  of  the  ph3'sical  features  of  the  Savannah  River, 
and  the  difficulties  attending  its  navigation  have  been  presented  in  your  several  annual 
reports  since  1S72.  Briefly  summarized  they  may  be  given  as  follows :  The  Savannah 
Kver  reaches  the  vicinity  of  the  city  of  Savannah  having  a  low-water  discharge  of  about 
4,OOOto  10,000  cubic  feet  per  second.  At  a  point  about  3  miles  below  the  city  it  is  stopped 
in  its  flow  by  the  tidal  current  entering  the  channel-way.  This  tide  backs  the  fresh 
water  for  a  distance  of  28  miles  above  the  city.  It  has  the  eflcct  to  double  the  fresh- 
water discharee,  in  a  consideration  of  the  water-way  required  below  the  city.  The 
mean  rise  of  the  tide  at  the  city  is  about  7  feet.  At  the  city  the  tidal  current  has  the 
€ffect  to  again  double  the  flow' of  the  river,  thus,  in  all,  recjuiriug  provision  for  a  dis- 
charge of  about  four  times  the  proper  discharge  of  the  river.  At  a  poiut  about  3 
miles  above  the  city  the  river  divides  into  two  channels,  known  as  the  Front  and  Back 
rivers.  This  |>oint  of  division  is  known  as  "The  Cross-Tides."  The  Front  River, 
which  carries  about  one- third  the  whole  volume  of  flow,  is  from  600  to  800  feet  wide, 
The  Back  RiTer  is  about  double  this  width,  and  has  a  corresponding  discharge. 

Below  the  city  again,  but  above  the  point  where  the  tide  stops  the  river  flow,  the 
ehannel  is  divided  into  two  parts,  known  as  the  North  and  South  rivers.  Here  again 
the  volumes  of  discharge  are  about  as  2  to  1  in  favor  of  the  north  channel.  This  di- 
▼iaion  continues  to  the  month  of  the  river. 

At  two  or  three  points  intermediate  there  are  narrow  and  shoal  connecting  water- 
rays  between  the  two  channels.  About  \\  miles  below  the  head  of  the  south  channel 
there  diverges  from  it  a  slough  known  as  Saint  Augustine  Creek,  which  forms  a  part 
of  the  interior  water  communication  with  Florida.  The  north  channel,  about  5  miles 
below  its  head,  becomes  wide  and  flat,  separates  into  several  minor  channels,  which 
wind  about  among  shoals  that  are  generally  of  hard  material  and  permanent  in  their 
form  and  position.  The  islands  separating  these  channels  are  low.  The  banks  are 
low  and  are  composed  of  a  soft,  sticky  mud  resting  on  sand  or  shells. 

These  banks  will  yield  to  increased  current  and  fall  in  a  low-water.  The  north 
channel,  being  the  present  ship-channel  as  well  as  the  natural  channel  of  the  river,  has 
been  selected  for  improvement  below  the  city.  At  the  city,  many  who  are  interested 
consider  the  present  width  of  the  river,  650  feet,  as  entirely  inadequate  to  the  future 
demands  of  the  commerce  involved. 

hi  view  of  the  large  expenditure  of  money  required  to  give  deep  water  to  the  city, 
however,  it  would  be  very  injudicious  to  propose  any  improvement  in  this  direction 
for  many  years  to  come.  To  obtain  and  secure  a  deep  channel  to  the  Tybee  Roads 
will  require  the  contraction  of  the  water-way  the  entire  distance. 
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This  coutractioD,  and  at  the  same  time  a  gradual  increase  in  width,  may  best  be 
reached  by  arranging  some  of  the  dams  so  that  they  may  form  tidal  basins  at  intervals 
as  frequent  as  may  be  practicable.  It  appears  from  present  information  that  the  Back 
River  behind  Hutchinson's  Island,  the  upper  end  of  the  south  channel,  the  central 
portion  of  the  south  channel  just  below  dam  8,  and  the  vicinity  of  Horseshoe  Shoal 
above  the  Oyster  Bed  may  serve  as  such  reservoirs.  Some  dredging  may  be  necessary, 
but  the  value  of  dredging  in  effecting  any  permanent  improvement  is  generally  much 
overestimated.  A  low  dam  has  been  built  at  the  Cross-Tides  across  the  Back  River. 
This  dam  is  so  low  tliat  it  has,  to  all  Appearances,  no  effect  upon  the  river.  It  will 
require  to  be  raised  to  a  height  of  about  4  to  6  feet  above  low- water.  At  present  it  ia 
that  much  below  low-wat/er.  ThiH  dam,  however,  should  not  be  raised  at  present  or 
until  the  Wrecks  Channel  is  secured.  A  dam  has  been  commenced  at  the  head  of  the 
south  channel.  Not  enough  has  been  done  on  this  dam  to  have  any  influence  on  the 
current.  The  gauging  of  the  river  in  1878  and  1879  was  necessarily  only  approximate, 
and  but  little  use  can  be  made  of  the  results.  Probably,  as  generally  happens  in  snch 
cases,  the  discharge  obtained  is  much  too  large.  It  seems,  as  nearly  as  may  be  esti- 
mated, that  the  channel,  650  feet  wide  at  the  city,  may  be  widened  to  1,000  or  1,200 
feet  below  the  head  of  Elba  Island  and  thence  gradually  increased  to  a  width  of  1,500 
or  2,000  feet  at  Tybee  Roads. 

The  Coast  Survey  chart  accompanying  this  paper  shows  the  general  and  approxi- 
mate location  of  wing-<lam8  and  shore  protections  that  may  be  required.  The  closing 
dams  should  be  built  very  nearly  to  high-water,  except  at  Philbrick's  Cut,  where,  per- 
haps, probably,  in  fact,  the  ebb-tide  might  be  drawn  off  over  a  low  dam  and  directed 
by  the  adjacent  wing-dam  (No.  14)  upon  the  shoal  crossing  at  that  point.  If  not  found 
to  fulfill  this  expectation,  it  can  be  raised  to  the  height  of  the  others.  The  wing-dams 
will  generally  be  at  their  outer  ends  about  3  feet  above  low-water  level,  and  at  their 
shore  ends  up  to  high-water  mark.  They  will,  of  course,  have  the  shores  near  them 
protected,  and  also  have  T-heads  of  suitable  proportions,  say  in  general  about  100  or 
150  feet  in  length.  One  dredge  could  be  prolitably  employed  in  deepening  the  chan- 
nel in  the  vicinity  of  the  dams  and  dumping  the  material  behind  the  dams.  This 
di'edge  should  be  strong  and  efficient,  and  should  be  owned  by  the  government. 

PLAN  OP  CONSTRUCTION. 

The  materials  of  which  these  dams  may  be  built  are  logs,  brush,  rocky— their  cost 
being  in  the  order  they  are  mentioned,  the  cost  of  the  rock  being  about  double  that 
of  the  logs.  Economy  will  require  the  use  of  the  greatest  number  of  logs  and  mini- 
mum of  rock.  Probably  these  proportions  will  be  found  to  be  2  to  1.  In  combiaing 
logs  and  rock,  some  plan  should  be  adopted  that  requires  the  least  labor,  and  that  not 
skilled  labor.  The  plan  of  alternate  layers  is  such  an  one.  A  cross-section  of  dam  10 
feet  high,  with  wide  apron,  is  bhown  on  the  tracing.  This  has  only  6  inches  of  rock, 
and  that  only  partly  covering  each  layer  of  logs.  A  dam  of  this  height  will  cost  about 
$13  per  linear  foot.  Considering  that  most  of  the  dams  will  be  built  in  quiet  water 
and  partly  out  of  water,  it  seems  probable  that  this  extensive  use  of  logs  can  be  made. 
The  shore  protections  may  be  made  almost  entirely  of  smaller  logs  or  polos,  6  inches 
or  H  inches  diameter ;  these  to  be  laid  along  the  bank  and  hold  in  position  by  a  littlo 
rock  on  the  outer  edges  and  stakes  on  the  upper  edges.  If  necessary,  small  piles  can 
be  driven  at  intervals,  with  a  projecting  iron  bolt  to  catch  over  the  binding  poles  of 
the  mat,  and  hold  the  middle  down. 

COST. 

Estimating  log  mats  at  50  cents  per  square  yard,  and  rock  at  $3.50  per  cubic  yard, 
which  may  be  taken  at  the  maximimi  prices,  the  cost  of  the  works  indicated  on  the 
map  will  not  be  far  from  $600,000. 

This  is  a  large  sum.  It  may,  perhaps,  be  reduced  somewhat  by  leaving  out  some  of 
the  works ;  by  locating  them  somewhat  differently  when  the  nature  of  the  bottom  and 
currents  in  better  understood  ;  by  introducing  more  logs,  as,  for  instance,  a  double  raft 
for  the  foundation  ;  by  building  some  of  the  wing-dams  of  a  less  strong  section,  on  a 
differeut  plan,  as  with  piles  and  rafts  sunk  alongside  of  them,  d^c.  In  general,  how- 
ever, the  section  herewith  given  is  none  too  heavy  for  stability,  and  it  need  not  be 
expected  that  a  depth  of  17  feet  can  be  reached  and  maintained  for  less  money  than 
the  sum  named.  For  a  great  part  of  the  distance  the  Savannah  River,  below  the  city, 
is  to  a  certain  extent  an  open  roadstead.  This  will  prevent  a  resort  of  those  inexpen- 
sive devices  which  may  be  used  on  a  non-tidal  river.  The  deposit  of  sediment  from 
the  mingling  fresh  and  salt  waters  must  be  borne  away  by  a  strong  current. 

Before  closing  this  it  may  be  proper  to  refer  to  the  Cross-Tides  Dam.  This  dam 
should.  I  think,  be  built  up  to  the  high- water  mark,  and  the  Back  River  at  that  point 
entirely  closed.  If  an  attempt  be  mode  to  raise  it,  and  leave  a  gap  for  boats  to  use,  it 
will  be  somewhat  difficult  and  expensive  to  maintain  the  dam,  and  the  current  will  be 
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80  btrong  that  boats  cannot  very  well  use  it.  The  placing  of  a  few  hundred  yards  of 
rock  on  the  dam  wonld  not  help  the  cutting  of  the  bank,  which  can  be  better  con- 
trolled by  the  protection  now  on  it.  It  may  possibly  be  necessary  to  place  a  mat  be- 
low tl^e  dam  to  prevent  it^  undermining.  This  will  certainly  bo  necessary  if  the  dam 
is  raised  and  a  gap  left  in  the  middle.  I  think  nothing  should  be  done  until  work  No. 
1,  at  the  foot  of  Hutchinson's  Island,  is  complete,  when  it  may  be  raised  without 
endangering  the  Wrecks  Channel.  It  would  probably  be  better  to  leave  it  until  dam  8 
is  built.  Thizf  dam  is  located  on  the  line  of  nniform  section,  and  where  the  dam  can 
be  built  for  much  less  money  than  at  any  other  point.  As  to  the  other  works,  their 
location  is  the  result  of  some  consideration,  and  in  all  cases  with  a  view  to  their  eco- 
nomical construction.  It  is  quite  possible  that  they  will  not  at  once  be  required  of 
the  height  indicated  by  the  estimates,  but  in  time  they  will  demand  that  quantity  of 
material. 

The  matter  of  a  dredge  I  regard  as  of  the  utmost  importance  in  the  prosecution  of 
this  work. 

The  situation,  circumstances,  and  climate  are  such  that  no  dredging  ontlit  can  be 
got  there  except  by  building,  and  this  should  be  at  once  done.  If  the  United  States 
unys  the  material  in  market  and  puts  it  in  by  hired  labor,  and  has  a  ^ood  dredge  to 
use  when  and  where  it  may  be  most  advantageous,  there  will  be  nothing  in  tbu  way 
of  briniring  this  work  to  a  prompt  and  successful  issue. 
Very  respectfully,  your  obedient  servant, 

B.  D.  Grekxe, 
Caplain  of  EiKjineers. 

Lieut.  Col.  Q.  A.  Gillmore, 

Corpft  of  Eh ff inters f  U.  S,  A. 


report  of  mr.  s.  l.  fremont,  assistant  engixeer. 

United  States  Engineer  Office, 

Savannah  J  June  21,  1881. 

Sir  :  As  suggested,  I  submit  my  views  upon  the  subject  of  future  works  of  improve- 
ment for  the  Savannah  River. 

Assnminj^  that  the  works  already  projected  and  approved  by  the  Board  of  Engineers 
(in  its  report  on  the  25th  of  July,  1879,  so  far  at  least  as  the  closure  of  the  openings 
between  the  islands  and  the  construction  of  a  low  dam  at  the  head  of  the  South  Chan- 
nel) are  to  be  completed,  I  think  the  following  is  substantially  the  project  that  should 
be  adopted  for  continuing  the  improvements  of  the  river  from  Spirit  Island  to  Tybce 
Boads. 

Opposite  the  month  of  Mud  River,  below  Spirit  Island,  there  is  a  shoal  of  very  soft 
nmd,  or  "silt,"  that  should  be  removed  by  means  of  wing-dams  or  training- walls.  I 
am  rather  in  favor  of  the  latter.  I  think  the  water-way  should  be  continued  at  about 
the  same  width  that  now  exists  between  Spirit  Island  and  the  northern  shore,  say 
1,000  feet,  by  the  construction  of  low  dams  perpendicular  or  parallel  to  the  direction 
of  the  current,  from  or  along  both  shores,  and,  if  wing-dams,  at  such  intervals,  meas- 
ored  along  the  shores,  as  shall  be  thought  best,  but  at  first  these  distances  may  be 
taken  at  the  maximfam,  say  800  feet,  and  if  found  necessary  the  intervals  may  be  re- 
dQced  by  supplementing  others.  These  dams  can  be  constructed,  it  is  thought,  at  a 
cost  of  aboat  $7  per  linear  foot. 

Tliis  process  or  narrowing  the  water-way  should  be  carried  to  the  lower  "  flats,"  or 
shoal  near  **  Pbilbrick's  Cut,"  thence  to  Venues  Point,  or  along  the  island  shore,  as  may 
be  considered  best. 

Here  a  qnestion  arises,  which  would  have  been  fully  answered  and  effectually  de- 
cided by  the  action  of  the  current  long  since,  if  the  contract  for  closing  the  openings 
between  the  islands  had  been  executed  as  designed,  and  the  dredgings  l^en  used  to  fill 
the  cribs.  Why  does  the  current  so  suddenly  leave  the  concave  south  shore  and  cross 
over  to  Venn's  roint  f  Why  does  it  leave  Venn's  Point  and  recross  to  the  south  or  Long 
Island  shore  f  '  Why  does  the  channel  again  cross  to  the  north  side,  impinge  upon  tlie 
Oyster  Bed,  and  divide?  These  are  pertinent  questions,  and  upon  their  solntion  de- 
pends the  conrse  we  should  pursue  in  improving  the  river  and  deepening  a  channel 
between  "Philbrick's  Cut"  and  the  Oyster  Bed. 

I  find  the  following  facts  to  exist  along  the  Savannah  River,  from  the  Cross-Tides 
to  the  sea :  Other  things  being  about  equal,  that  is,  where  no  obstruction  is  ofl:ered  the 
current,  deep  water  is  found  on  the  southwest  side  of  the  river,  which  usually  forms  a 
concave  shore  line.  This  is  apparently  due  to  the  prevailing  winds — storm- winds — 
from  the  northeast,  when  the  largest  amount  of  scouring  takes  place.  Let  us  apply 
this  principle.  At  the  breaks  in  the  south  shore  line  at  **  Philbrick's  Cut,"  openings 
between  Bird  Island  and  the  islands  north  of  it,  and  Bird  and  Long  islands,  the  strong 
ebb-flow  deflects  th^  currents  of  the  main  channel  to  the  northeast  side  of  the  river, 
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where  it  is  sheltered  by  Jones  Island  until  the  end  of  that  island  is  reached,  Avhen  the 
prevailing  -winds  again  drive  the  current  back  to  the  south  shore  at  Long  Island. 
Passing  along  the  shore  of  Long  Island  to  the  cross-current  between  it  and  Cockspur — 
as  it  existed  there  three  or  four  years  ago— the  main  current  was  driven  to  the  north- 
east side  near  the  Red  Light,  from  thence  dividing  into  two  channels.  Thus  we  see 
most  clearly  why  the  channel  of  the  river  is  in  this  portion  of  its  course  deflected  from 
one  side  to  the  other — first  to  the  north  side  by  the  cross-currenta  caused  by  the  open- 
ings between  the  islands.  When  the  protection  of  Jones  Island  ceases  to  exist,  the 
prevailing  winds  drive  it  back  to  the  south  side,  where  it  continues  alongside  of  Long 
Island  until  the  cross-current  from  the  opening  between  that  island  and  Cockspur 
again  forces  it  over  to  the  Red  Light  and  Oyster  Shoal. 

Such  seems  to  me  to  be  the  history  of  this  crooked  channel.  Whether  it  is  best  to 
straighten  it  or  not  we  can  best  judge  by  estimating  the  cost  of  opening  the  one  now 
not  in  use,  and  the  cost  of  maintaining  the  one  now  in  use.  The  distance  to^  be 
dredged  along  the  island  shores  is  3,600  yards,  and  the  average  depth  to  be  cut  is  6 
feet  or  2  yards,  and  width  of  cut  120  feet  or  40  yards.  The  amount  of  material  to  be 
reinoved  would  be  288,000  cubic  yards,  and,  at  15  cents  i>er  yard,  would  give  us  a  cost 
of  $43,200.  One-third  of  this  at  least  was  to  have  been  removed  and  used  in  filling 
the  crib-dams. 

What  the  cost  will  be  of  deepening  and  maintaining  the  other  channel  I  do  not 
know,  but  leave  that  to  your  more  accurate  estimates,  as  I  am  entirely  indifierent  as 
to  which  side  of  the  river  the  channel  shall  be  wade  to  conform  ;  I  want  to  secure  the 
best.  It  seems  to  me,  from  my  discussion  of  the  subject,  that  the  natural  course  of 
the  channel  would  be  alone  the  south  shore  when  that  shore  shall  have  been  estab- 
lished. It  looks,  both  on  the  map  and  on  the  river,  that  the  natural  sweep  of  the 
current  from  the  lower  end  of  Spirit  Island  to  near  Cockspur  would  be  along  the 
slightly  concave  shore  of  islands.  With  this  explanation  I  am  ready  to  concur  iu  the 
adoption  of  either  channel  as  you  may  prefer. 

FROM  THE  OYSTER  BED  TO  TYBEE  ROADS. 

There  should  be  a  training  wall  ncross  the  old  chanuel,  known  more  generally  as  the 
"  Quarantine  Channel,"  from  the  "Red  Beacon  Shoal"  to  the  "  Horseshoe  Shoal,"  and 
another  training- wall  along  Saint  Michael's  Channel  across  a  portion  of  the  month 
of  Calibogue  Sound,  which  occasions  a  drift  of  sand  into  the  ship  channel. 

I  send  you  a  tracing  from  a  Coast  Survey  map  which  has  the  works  of  improvement, 
so  far  as  I  am  able  to  judge  of  them  at  this  time,  laid  down. 

Estimates  based  upon  any  information  that  we  now  possess  would  be  very  unreliable, 
yet  I  have  ventured  an  approxiuiatioif. 

HARBOR  OF   SAVANNAH. 

It  is  proposed  to  give  the  harbor  of  Savannah  a  width  of  600  feet  where  it  is  now 
narrower  than  that,  and  a  depth  sufliciently  great  to  enable  vessels  to  be  moved  from 
wharf  to  wharf  at  any  time  of  tide.  This  will  require  an  average  deepening  of  at 
least  6  feet  for  a  width  of  600  feet  and  a  length  of  3,960  feet.  The  widening  required 
will  extend  along  Hutchinson's  Island  for  a  distance  of  2,530  feet,  and  the  surface  cut 
off  will  average  65  feet  in  width,  and  will  recjuire  a  depth  of  20  feet  to  be  cut,  which 
will  give  121,815  cubic  yards  of  material  to  be  removed.  To  this  add  the  amount  of 
material  to  be  removed  from  the  bottom  of  the  harbor  to  give  it  the  proper  depth  of 
water,  533,000  cubic  yards,  and  we  have  654,815  cubic  yards  of  material  to  be  dredged 
from  the  harbor  of  Savannah  during  the  next  fiscal  year.  Now  to  this  add  20  per 
cent,  of  material  for  contingent  losses  in  calculations  in  estimating,  and  we  have 
785,778  cubic  yards  of  material  to  be  removed. 

The  accompanying  sketch  of  the  harbor  will  show  yon  the  line  to  be  cut  off,  and  the 
general  form  of  the  harbor  proposed.  The  soundings  are  only  approximate,  no  survey 
having  been  made,  except  in  a  few  places,  in  several  years. 

The  Wrecks  Shoal,  where  a  low  training- wall  for  the  protection  of  its  surface  and 
the  ultimate  conversion  of  it  into  a  northern  shore  of  the  Savannah  River  at  this 
point,  is  shown.  The  training-wall  should  connect  with  a  low  dam  across  Back  River, 
as  shown  in  the  sketch. 

The  estimates  for  damages  to  property  on  Hutchinson's  Island  have  not  yet  been 
made  by  the  commissioners  appointed  for  that  purpose,  but  the  question  has  been 
worked  down  to  a  point  within  the  proper  control  of  the  government.  The  city  will 
supply  a  quantity  of  land  equal  to  tnat  cut  ofi'',  which  leaves  the  actual  damages  to  be 
paid  to  depend  upon  the  cost  of  removing  the  mills,  wharves,  &,c.,  and  if  too  large  an 
allowance  is  asked  for  this  change,  the  government  can  come  forward  and  make  the 
r^^movals  of  wharves,  &c.,  after  the  line  has  been  dredged.  Of  course  the  removal  of 
mills,  buildings.,  &c,  will  have  to  take  place  before  the  dredging  is  begun.  I  do  not 
suppose  the  aggregate  damages  can  exceed  $100,000,  and  should  not,  if  judiciously 
ascertained,  reach  ^75,000. 
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ESTIMATHS. 

For  harbor  improYements,  inclnding  land  damages — say  land  aud  property 
damages , $100,000 

DredgiD^  bottom  of  harbor  and  widening  river  at  the  city 95,000 

Completing  improvements  at  the  **  Wrecks''  Shoal  and  deepening  the  chan- 
nel to  17  feet 35,000 

Raising  Cross-Tides  Dam  properly 10,000 

240,000 
Improvements  below  Elba  Island 350,000 

Total 590,000 

The  improvements  are  estimated  upon  the  project  approved  by  the  Board  of  Engi- 
neers in  1679  for  a  water-way  of  600  feet. 

The  universal  desire  of  the  business  community  here  is  for  a  channel  of  greater  width, 
as  mnch  as  800  feet,  in  consequence  of  the  manifest  necessities  for  the  future  business 
to  be  done  here  in  the  transshipment  of  produce  and  merchandise,  foreign  and 
domestic. 

I  will  go  to  Charleston  as  soon  as  my  annual  reports  are  completed,  and  we  can  then 
discuss  the  subject  embraced  in  this  report. 

I  am,  very  respectfully,  your  obedient  servant, 

S.  L.  Freemont, 
JssUiant  United  States  Engineer. 
Capt.  B.  D.  Greeke. 


J  5. 

IMPROVEMENT  OF  SAVANNAH  RIVER,  GEORGIA.  BETWEEN  THE  CITIES 

OF  AUGUSTA  AND  SAVANNAH. 

By  act  approved  March  3, 1881,  the  sum  of  $15,000  was  appropriated 
for  improving  Savannah  River,  Georgia,  referring  to  that  portion  of  the 
river  extending  from  Augusta  to  the  head  of  Hutchinson's  Island,  about 
4  miles  above  the  city  of  Savannah.  It  was  the  first  appropriation  ever 
made  by  Congress  for  that  purpose. 

This  portion  of  the  river  was  examined  under  my  direction  in  Septem- 
ber and  October,  1880,  and  my  report  thereon  was  forwarded  to  the 
Chief  of  Engineers  on  December  2li,  1880. 

The  distance  between  the  cities  of  Savannah  and  Augusta  is  108 
miles  in  a  straight  line,  and  by  water  248  miles. 

For  a  greater  portion  of  the  year,  this  portion  of  the  stream  is  navi- 
gable for  steamboats  drawing  from  4  to  5  feet,  but  during  the  dry  season 
in  autumn  the  water  is  very  low  at  various  places,  with  depths  of  only 
2  to  3  feet  on  some  of  the  shoals,  and  boats  usually  have  to  discharge 
and  receive  their  cargoes  at  some  point  below  Augusta. 

The  principal  obstructions  to  navigation  are  shoals  or  bars  of  sand^ 
and  snags  of  floating  timber.    Pile  obstructions  were  found  at  two  places. 

PBOJEOT  OF  IMPROVEMENT. 

The  project  for  improving  the  river  as  recommended  in  my  report  of 
December  22, 1880,  comprises  the  following  works : 

1.  Narrowing  the  river  by  low  wing-dams  where  excessive  widths 
produce  or  maintain  shoals. 

2.  Aiding  the  accumulation  of  silt  between  the  wing-dams  by  low  and 
light  hurdle  traverses. 

3.  Protecting  the  banks,  where  needed,  by  thin,  flexible  brush  mat- 
tresses, weighted  with  stone,  or  in  some  other  suitable  manner. 

4.  Cutting  off  some  projecting  points  of  land. 
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•5.  Bemoving  existing  pile  obstructions. 

<6.  Bemoving  snags,  floating  timber,  and  overhanging  trees. 

7.  Aiding  the  formation  of  the  low- water  channel  in  a  few  localities 
by  dredging. 

The  object  of  these  works  is  to  procure  a  low-river  navigable  depth 
of  5  feet,  and  their  cost  is  estimated  at  $91,000. 

The  obstructions  formed  by  sand-bars,  that  should  be  removed,  are 

all  within  100  miles  of  Augusta  by  river.    The  worst  shoals  exist  just 

below  the   city  of  Augusta,  and  are  known  as   Gardner's  Bar  and 

Course's  Bar.    Snags  and  floating  trees  are  scattered  along  the  whole 

distance  from  near  Augusta  to  near  Savannah. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882. 

A  short  time  previous  to  June  30, 1881,  measures  were  taken  to  begin 
work  by  constructing  a  suitable  snag-boat  to  be  used  in  removing  snags, 
piles,  trees,  &c. 

It  had  been  expected  that  such  a  boat  might  be  purchased  and  fitted 
op  for  work  with  second-hand,  but  serviceable  machinery  and  boiler, 
at  a  cost  of  about  $7,500,  based  upon  an  oflfer  made  bj^  a  party  in  Wil- 
mington, N".  C,  who  subsequently  refused  to  execute  the  necessary 
contract. 

It  was  then  decided  to  build  and  fit  up  a  new  boat  with  new  machinery 
•and  boiler.  The  cost  of  the  outfit  was  unavoidably  and  greatly  increased 
thereby,  and  especially  as  there  was  a  rise  in  the  price  of  labor  and  ma- 
terial during  the  year.  The  aggregate  cost  of  the  boat  wa-s,  however, 
«till  less  than  estimated  for  in  the  project  submitted  with  my  report  of 
December  22,  1880. 

The  snag-boat  was  ready  for  service  in  February,  1882.  It  is  thor- 
Dughly  well  built,  suitably  fitted  up,  and  fui:nished  with  ample  motive- 
power,  derrick,  capstan,  and  capstan  engine,  &c. 

Since  this  boat  can  be  used  to  advantage  at  various  points  of  the  river, 
below  the  city  of  Savannah,  a  portion  of  its  cost,  amounting  to  $3,000, 
was  charged  to  the  improvement  of  Savannah  Eiver  and  Harbor,  by 
department  letter,  dated  February  23,  1882.  A  further  sum  of  $5,000 
was,  by  authority  of  the  Chief  of  Engineers,  charged  to  the  improvement 
of  Altamaha  Eiver,  Georgia,  where  the  boat  is  intended  to  be  exten- 
sively used. 

The  expenses  incurred  in  constructing  the  boat  were  so  great  that 
comparatively  little  work  could  be  performed  with  the  balance  of  the 
appropriation  left  on  hand. 

When  in  commission  the  expenses  of  running  the  boat  amount  to 
91,200  per  month.  The  snag-boat  went  to  work  on  the  river  during  the 
latter  part  of  February,  1882,  and  continued  until  April  7, 1882,  wheu 
she  was  laid  up  at  Savannah,  the  appropriation  having  been  exhausted. 
She  operated  on  a  reach  of  about  60  miles  iu  length,  from  the  '^  obstruc- 
tions," or  rows  of  piles  driven  during  the  late  war,  between  Hack's  Bar  and 
Brigham's  Bar,  about  70  miles  below  Augusta,  and  Briar's  Greek,  about 
130  miles  below  that  city.  A  number  of  piles,  snags,  drift-logs,  and 
overhanging  trees  were  removed.  They  are  enumerated  in  the  accom- 
panying report  of  my  assistant.  Capt.  B.  D.  Greene,  Corps  of  Engineers. 

Owing  to  the  limited  time  during  which  operations  could  be  carried 
on,  no  material  change  in  the  condition  of  the  river  could  be  produced. 
The  boat  proved  to  be  well  fitted  for  the  work. 
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OPERATIONS  CONTEMPLATED  DURING  THE  PRESENT  FISCAL  YEAR. 

With  such  funds  as  may  become  available  itis  proposed  to  continue  the 
work  of  removing  snags,  drif^logs,  overhanging  trees,  &c.;  in  building 
wiBg'dams  to  contract  the  river  where  excessive  widths  cause  and  main- 
tain shoals ;  and,  by  other  operations,  amending  first  those  portions  of 
the  river  most  urgently  requiring  improvement. 

Augusta  is  an  important  commei'cial  town  in  the  State  of  Georgia. 
Its  population  in  1880  was  23,023. 

A  large  area  of  .country  is  directly  interested  in  securing  greater  depth 
in  the  navigable  channel  during  low  stages  of  the  river,  from  Augusta 
to  tide- water. 

Itis  recommended  that  a  liberal  appropriation  for  this  work  should 
be  made  for  the  next  fiscal  year. 

This  work  is  located  in  the  collection  district  of  Savannah,  Ga. 
Savannah  is  the  nearest  port  of  entry.    Amonnt  of  import  dntieB,  tonnage  dnes,  Sec, 
collected  in  1881,  $393,265.84. 

The  report  of  Capt.  B.  D.  Greene,  Corps  of  Engineers,  is  transmitted 
herewith : 

Money  statement 

July  1,  18«1,  amount  availahle $15,000  00 

Jnly  1,  If^S'Zf  amonnt  expended  dnring  fiscal  year,  excluHive  of  outstanding 
liabiliiies  July  1,  IcJHl 14,924  82 

Jnly  1,  1882,  amount  available 75  18 

Amonnt  appropriated  by  act  passed  August  2,  1882 25, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 25, 075  18 

Amount  (estimated)  required  for  completion  of  existing  project 51, 000  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.     51, 000  00 


report  op  capt.  b.  d.  oreknk.  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston,  S.  C,  July  1,  1882. 

CoijONEL  :  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  im- 
provement of  Savannah  River,  Geor^a,  for  the  fiscal  year  ending  June  30,  1882. 

As  the  first  thing  to  be  done  on  this  part  of  the  river  was  to  remove  the  snags  and 
logs  that  were  in  the  channel-way,  and  pnll  out  of  the  way  the  leaning  trees  that  in- 
terfered with  the  navigation  of  the  river,  it  became  necessary  to  expend  a  good  share  of 
the  appropriation  in  the  construction  of  a  boat  for  the  above  purposes.  This  boat — 
named  the  Toccoa — was  completed  in  February,  and  at  once  went  up  the  river.  She 
was  engaged  during  the  month  of  March  in  removing  snags,  piles,  trees,  &.C.,  from  the 
channel  for  a  length  of  about  60  miles,  at  the  worst  points,  beginning  at  the  *'  Obstrno- 
tions"'  and  working  down. 

These  "  obstructions"  consist  of  rows  of  piling  driven  there  to  close  the  river  dnring 
the  war.     They  are  at  a  distance  of  180  miles  above  Savannah. 

Dnring  the  time  the  boat  was  out  there  were  removed  from  the  channel  91  logs  and 
33 snags ;  141  overhanging  trees  were  cut  and  pulled  back ;  3  trash  piles  cleared  up. 

The  failure  of  the  appropriation  available  rendered  it  necessary  to  lay  up  the  boat 
until  a  new  appropriation  is  made. 

The  time  employed  showed  the  boat  to  be  well-fitted  for  the  purpose,  and  it  may 
be  expected  another  season  that  she  will  do  a  great  deal  for  the  improvement  of  the 
rivers  in  this  district. 

Very  respectfully,  your  obedient  servant, 

Benj.  D.  Greene, 
Captain  of  Engineers^ 

Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  Engineers f  U.  S,  A. 
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J6. 

i 

IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGIA. 

By  act  approved  March  3,  1881,  the  sum  of  $8,000  was  appropriated 
for  improving  Savannah  River  above  Augusta,  Ga.  The  sum  of  $  16,000 
had  beeu  previously  appropriated  by  act  approved  June  14,  1880,  which 
was  the  first  appropriation  ever  made  by  Congress  for  tliis  work. 

This  portion  of  the  Savannah  River  was  examined  in  November  and 
December,  1878,  and  the  report  thereon  printed  in  Appendix  I  2,  An- 
nual Report  of  the  Chief  of  Engineers  for  1879. 

It  was  stated  in  that  report  that,  until  a  thorough  examination  could 
be  made  above  Trotter's  Shoal,  64  miles  above  Augusta,  any  money  that 
might  be  appropriated  should  be  expended  upon  that  portion  of  the 
river  below  that  shoal. 

Two  estimates  were  submitted,  viz  : 

1.  Cost  of  improving  the  river  for  pole-boat  cliannel,  3  by  30  feet,  from  Augusta 

to  Trotter's  Shoal,  64  miles $45,000 

2.  Cost  of  steamboaD  chaonel,  3  by  90  feet,  on  same  route 124, 000 

OPERATIONS  PRIOR  TO  JUNE  ;^0,  1881. 

For  the  purpose  of  applying  the  sum  of  $16,000  first  appropriated  for 
this  improvement,  a  contract  had  been  entered  into  with  Messrs.  An- 
derson and  Blaisdell,  of  Boston,  Mass.,  on  November  26, 1880. 

The  beginning  of  the  operations  was  greatly  delayed  by  the  unusually 
long-continued  high  stage  of  the  river,  and  work  could  not  be  commenced 
until  June,  1881.  At  the  end  of  that  month  125  cubic  yards  of  rock  and 
27  cubic  yards  of  gravel  had  been  removed  from  ledges  and  shoals, and 
37  cubic  yards  of  rock  from  an  old  dam.  A  number  of  wing-dams  for 
confining  the  currents  were  built,  containing  an  aggregate  of  658  cubic 
yards  of  broken  rock. 

These  improvements  were  made  at  Little  Rapid  Gap,  Steven's  Creek 
Falls,  and  Big  Eapid  Gap,  all  within  8  miles  of  the  city  of  Augusta. 

OPERATIONS  DURING  THE  FISCAL  YEAR  JUST  CLOSED. 

Operations  were  continued  during  the  first  part  of  the  last  fiscal  year 
under  the  contract  with  Anderson  and  Blaisdell,  and  concluded  on  Sep- 
tember 2, 1881. 

Previous  to  that  date  I  had  recommended  that  work  should  be  further 
continued  with  the  48,000  appropriated  March  3, 1881,  by  purchasing 
material  and  hiring  the  labor  from  the  contractors,  who  had  their  plant 
and  force  of  experienced  laborers  on  the  ground.  This  plan  was  ap- 
proved in  department  letter  dated  August  18, 1881,  and  work  was  car- 
ried on  without  interruption,  and  at  the  same  prices  as  previously  paid. 

Operations  finally  ceased  on  September  23, 1881,  when  the  available 
funds  were  exhausted. 

From  July  1,  1881,  to  the  time  when  operations  had  to  be  suspended, 
3,365  cubic  yards  of  rock  and  35  cubic  yards  of  gravel  had  been  exca- 
vated, and  1,800  cubic  yards  of  riprap  dams  were  built. 

The  work  was  done  at  numerous  places  between  Steven's  Creek  Falls, 
8  miles  from  Augusta,  and  Trotter's  Shoal,  64  miles  from  Augusta.  At 
many  points  of  this  reach  the  work  remains  incomplete,  especially  in 
the  section  from  near  Pine  Log  Falls  to  the  vicinitj'  of  Long  Shoal,  at 
distances  of  13  and  33  miles,  respectively,  from  Augusta. 
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SUIOLARY  OF  WORK    DONE    FROM    THE    BEGINNING    TO  THE    END  OF 

OPERATIONS. 

The  aggregate  amount  of  work  done  on  this  improvement  under  the 
contract  of  November  26, 1880,  and  under  the  subsequent  arrangement 
referred  to,  consisted  in  the  removal,  chiefly  by  blasting,  of  3,490  cubic 
yards  of  rock,  the  excavation  of  62  cubic  yards  of  gravel  from  bars  and 
of  37  cubic  yards  of  rock  from  an  old  dam,  and  in  the  construction  of 
wing-dams  containing  a  total  of  2,458  cubic  yards  of  brokeh  rock. 

From  an  examination  of  the  river  made  after  operations  were  sus- 
pended  it  appears  that  the  work  executed  had  undoubtedly  improved 
the  channel,  although  it  must  be  remarked  that  the  pole-boats  going 
down-stream  are  more  benefited  thereby  than  those  going  up,  since  the 
velocity  of  the  currents  through  the  improved  channels  has  been  some- 
what increased. 

Operations  will  be  continued  during  the  fiscal  year  just  commenced, 
if  an  appropriation  is  made  for  this  work. 

This  work  is  located  in  the  coUection  district  of  Savannah,  Ga.    Savannah  is  the 
nearest  port  of  entry. 
Amoont  of  import  dnties,  tonnage  dnes,  &G.f  collected  in  1881,  -$393,965.84. 

The  report  of  Capt.  B.  D.  Greene,  Corps  of  Engineers,  is  appended. 

Money  statement 

Joly  1,  lc<^l,  amount  available $21,115  98 

July  1, 1882,- amount  expended  daring  fiscal  year,  exchisive  of  outstanding 
liabilities  July  1,  1881 20,868  74 

July  1,  1«82,  amount  available 247  24 

Amount  appropriated  by  act  passed  August  2,  l^&Z 15, 000  00 

Amonnt  available  for  fiscal  year  ending  June  30,  1hh3 15, 247  24 


report  of  capt.  b.  d.  greene,  corps  of  engineers. 

United  States  Engineer  Office, 

Charlenton,  S.  C,  July  1, 1<S82. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  npon  the 
improvement  of  Savannah  Kiver  above  Augusta,  Ga.,  for  the  fiscal  year 
ending  June  30,  1882. 

Work  was  commenced  upon  this  portion  of  the  river  in  the  latter 
part  of  June  and  completed  about  September  20,  1881.  In  this  time 
some  3,000  cubic  yards  of  rock  were  removed  from  the  low-water  channel 
at  a  great  many  localities  between  Augusta  and  Trotter's  Shoal. 

Dams  were  built  in  several  places  for  the  purpose  of  concentrating 
the  flow,  either  to  increase  the  depth  over  a  ledge  of  rock  or  remove 
sand  or  gravel  bars. 

The  work  that  was  done  probably  benefited  the  channel  considerably, 
but  the  slope  of  the  stream  is  so  great  that  the  limit  was  soon  reached 
beyond  which  the  plan  of  work  would  do  more  harm  than  good. 

A  plan  suited  to  the  case  would  involve  the  ex])enditure  of  some  mill- 
ions probably,  and  does  not  seem  demanded  by  the  present  or  prospect- 
ive needs  of  the  region  through  which  the  river  flows. 
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Under  these  circumstances,  no  further  appropriation,  in  my  opinion^ 
should  be  made  for  this  work. 

Very  respectfully,  your  obedient  servant, 

Benj.  D.  Greene, 
Captain  of  Engineers, 
Lieut.  Col.  Q.  A.  Gillmore, 

Corps  of  Engineers^  U,  S.  A. 


J  7. 

IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

By  the  act  approved  March  3, 1881,  the  sum  of  $5,000  was  appropri- 
ated for  improving  Altamaha  Eiver,  Georgia,  being  the  first  appropria- 
tion made  by  Congress  for  the  work. 

The  Altamaha  Kiver,  the  most  important  of  the  rivers  contained  en- 
tirely within  the  State  of  Georgia,  is  formed  by  the  confluence  of  the 
Oconee  and  Ocmulgee.  It  has  a  southeasterly  course,  and  empties  into 
the  Atlantic  Ocean  through  Altamaha  Sound,  below  the  town  of  Da- 
rien.    Its  total  length  is  about  155  miles. 

The  river  was  examined  under  my  direction  in  October,  1880,  as  pro- 
vided for  by  section  2  of  the  river  and  harbor  act  approved  June  14, 
1880.  My  report  is  printed  in  Appendix  J  9  of  the  Annual  Eeport  of 
the  Chief  of  Engineers  for  1881. 

The  chief  obstructions  to  navigation  consist  in  rock  ledges  running 
nearly  across  the  stream,  sand  bars,  and  snags.  An  old  wreck  in  the 
upper  portion  of  the  river,  and  piles  driven  during  the  late  civil  war,  at 
two  places  lower  down,  also  more  or  less  impede  the  passage  of  vessels. 

PROJECT  OF  I3IPR0VEMENT. 

The  estimate  submitted  with  my  report  of  the  examination  provides 
for  the  removal  of  about  10,500  cubic  yards  of  rock,  and  of  the  old 
wreck  and  the  pile  obstructions,  as  well  as  of  several  thousand  snags, 
all  in  the  fresh-water  reaches  of  the  river  ^  also  for  dredging  8,000  cubic 
yards  of  material  near  to  and  above  Danen. 

The  localities  where  sand  bars  occur,  and  which  would  likewise  re- 
quire improvement,  were  not  included,  since  it  will  be  necessary  to  have 
them  instrumentally  surveyed  before  a  plan  of  improvement  can  be 
devised.  The  partial  project  submitted  contemplated  the  establishment 
of  a  channel  navigable  for  boats  of  3  feet  draught. 

The  cost  was  estimated  a^  follows : 

For  a  channel  200  feet  wide  by  3  feet  deep $61,000 

For  a  channel  80  feet  wile  by  3  feet  deep 30,000 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882. 

The  sum  of  $5,000  available  for  beginning  the  work  of  improving 
Altamaha  River,  on  July  1, 1881,  was  entirely  expended  in  providing 
a  snag-boat  suitable  for  service  on  this  river.  This  snag-boat  was  com- 
pleted in  February,  1882.  As  she  is  designed  to  be  employed  also  on 
the  Savannah  River,  below  Augusta,  Ga.,  the  balance  of  the  cost  of 
building  and  equipping  the  boat  was  paid  out  of  the  appropriations 
made  for  improving  Savannah  River  and  Savannah  Harbor. 
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OPEBATIONS  CONTEMPLATED  DURING  THE  FISCAL   TEAB   JUST   COM- 
MENCED. 

It  is  proposed  to  expend  sach  money  as  shall  become  available  in 
removlDg  snags  of  the  worst  character ;  piles  driven  in  the  bed  of  the 
river  at  two  places,  known  as  the  ''  Confederate  Obstructions,"  and,  if 
possible,  some  of  the  most  objectionable  rock,  bars,  or  reefs.  An  instru- 
mental survey  will  be  made  of  some  sections  of  the  river  where  special 
workR  seem  to  be  required. 

The  work  on  the  Altamaha  will  probably  have  to  be  done  by  hired 
labor,  it  being  of  a  character  that  cannot  well  be  described  in  specifl- 
cations. 

As  to  the  benefits  that  may  be  expected  to  follow  the  completion  of 
this  improvement,  I  beg  leave  to  refer  to  the  remarks  made  in  my 
report  of  November  27, 1880.  No  new  data  have  been  received  since 
then. 

This  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Darien  is  the 
nearest  port  of  entry.  The  total  collections  of  the  custom-honse  at  Darien  during  the 
calendar  year  1881  were  $18,980.02. 

A  table  of  commercial  statistics  furnished  by  the  collector  of  the  port 
of  Darien  accompanies  this  report. 

Money  statement. 

Jaly  1,  1881,  amount  available $5,000  00 

JuIt  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilitieB  July  1,  1881 4,993  90 

Jaly  1, 1882,  amount  available 6  10 

Amount  appropriated  by  act  passed  August  2,  1862 15, 000  00 

AmooDt  available  for  fiscal  year  ending  June  30,  1883 15,006  10 

Amount  (estimated)  required  for  completion  of  existing  project 40, 000  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  40, 000  00 


COMMERCIAL  STATISTICS. 

JrriraU  and  clearances  of  vessels  at  Darien,  Ga.,fr<nn  January  1, 1880,  to  December  31, 1881, 
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VESSELS  CLEARED. 


Coabtwise. 
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J  8. 

IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

During  the  fiscal  year  ending  June  30,  1882,  operations  were  carried 
on  in  general  conformity  to  the  project  of  improvement  first  suggested 
in  my  report  of  April  29,  1876,  modified  as  described  in  my  annual 
report  for  the  fiscal  year  ending  June  30,  1880. 

Previous  to  the  beginning  of  operations  under  the  approved  project, 
an  appropriation  of  $10,000  was  made  by  Congress  in  1836,  and  ex- 
pended for  removing  a  shoal  in  the  same  locality  where  improvements 
are  now  being  made. 

The  project  under  which  work  has  been  recently  prosecuted  provides 
for  the  construction  of  a  jetty  projecting  from  the  most  easterly  point 
of  Buzzard's  Island,  located  approximately  parallel  to,  and  about  1,000 
feet  distant  from  the  opposite  shore,  for  the  purpose  of  contracting  the 
water-way,  and  concentrating  the  currents ;  also,  for  more  or  less  dredg- 
ing, where  it  is  necessary  to  aid  the  action  of  the  currents  in  deepening 
the  channel. 

The  object  of  these  operations  is  to  establish  and  maintain  a  ship- 
channel  of  15  feet  depth  at  mean  low-water  through  the  shoal  situated 
about  1  mile  below  the  city  of  Brunswick  where,  heretofore  there  ex- 
isted a  navigable  low-water  depth  of  only  9  feet.  The  cost  of  this  pro- 
ject was  estimated  at  $73,187.50.  In  the  project  no  estimates  were  in- 
cluded for  works  at  the  upper  end  of  Buzzard's  Island,  or  elsewhere, 
that  eventually  might  be  needed  for  the  purpose  of  augmenting  the  ebb- 
fiow  in  the  branch  under  improvement.  These  matters  were  held  in 
abeyance,  for  future  consideration. 

RECAPITULATION  OF  OPERATIONS  PRIOR  TO  JUNE  30,  1881. 

From  the  time  the  present  project  was  adopted  to  June  30, 1881,  the 
following  work  was  executed : 

A  hydrographic  survey  of  the  whole  length  of  East  River,  on  which 
the  city  of  Brunswick  is  situated ;  preparations  of  working  plans,  and 
beginning  work  on  the  crib-jetty,  and  dredging.  The  crib-work  was  done 
as  described  in  my  annual  reports  of  1880  and  1881,  and  under  a  con- 
tract with  J.  Brady,  dated  January  30,  1880. 
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Dredging  operations  were  carried  on  under  a  contract  made  with  J.  E. 
Walter,  dated  February  28, 1880. 

Up  to  June  30,  1881,  thirty-seven  cribs  had  been  sunk  in  position. 
Fourteen  of  these,  of  an  aggregate  length  of  310  feet,  forraed  the  return 
face  of  the  jetty,  at  a  right-angle  to  the  shore  line,  with  an  extension  to 
high-water  line  of  about  35  feet  length  and  24  feet  width,  formed  by  a 
log  mattress  loaded  with  riprap  stone. 

Tlie  balance  of  the  cribs,  twenty-three  in  number,  had  been  placed 
on  the  main  line,  and  occupied  an  aggregate  length  of  475  feet.  These 
cribs  are  kept  some  feet  below  low-water  lino ;  they  are  tilled  with  some 
brush,  and  with  material  obtained  by  dredging,  and  are  topped  off  with 
broken  stone. 

During  the  same  period  a  total  amount  of  36,002  cubic  yards  was  re- 
moved by  dredging  a  rudimentary  channel  through  the  shoal  portion  of 
the  ax>proach  to  the  harbor  and  parallel  to  the  main  line  of  the  jetty. 

Two  appropriations,  aggregating  $30,000,  had  be<*ome  available,  but, 
owing  to  the  slow  progress  made  by  both  contractors,  the  first  appro- 
priation of  $20,000,  by  act  approved  March  3,  1879,  had  not  been  ex- 
hausted at  the  end  of  June,  1881,  while  the  second  appropriation  of 
$10,000  remained  untouched. 

OPERATIONS  DURING  THE  FISCAL   YEAR   ENDING  JUNE  30,   1882. 

During  the  fiscal  year  just  closed,  the  main  line  of  the  jetty  was  fur- 
ther extended  b3'  an  additional  length  of  1,319  feet. 

About  305  feet  of  this  length  is  formed  by  twelve  palmetto  cribs,  rest- 
ing on  grillages  of  pine  logs,  placed  under  the  Brady  conti'act,  built  and 
filled  like  those  previously  sunk,  and  described  in  the  Annual  Report 
of  1881.     The  Brady  contract  was  completed  in  January,  1882. 

The  balance  of  work  done  on  the  main  line' of  the  jett}',  during  the 
past  fiscal  year,  comprising  a  length  of  1,014  feet,  consisted  in  putting 
down  double  raft  mattresses  formed  of  two  tiers  of  pine  logs  averag- 
ing 12  inches  in  diameter,  with  10-inch  binders  between  the  upper  and 
lower  tiers,  drift  bolted  to  the  logs.  The  lower  tier  varied  from  30  to 
34  feet  in  width  j  the  logs  of  the  upper  tier  were  10  feet  shorter  than 
those  of  the  lower  tier.  These  mattresses,  which  measured  about  3  feet 
inheight,  were  covered  with  broken  stone  to  athicknessof  about  12  inches. 
Twenty  of  such  mattresses  were  sunk ;  half  of  their  number  received  in 
addition  a  compact  layer  of  brush  12  inches  thick  and  12  feet  wide. 
This  work  was  done  under  a  conti*act  entered  into  on  May  2,  1881,  with 
Messrs.  Anderson  and  Blaisdell,  and  was  concluded  in  April,  1882,  from 
ejJiaustion  of  funds. 

The  aggregate  length  of  the  jetty  amounts  at  present  to  2,104  feet, 
exclusive  of  the  portion  35  feet  long,  on  shore,  above  the  lowwater  line. 
The  length  of  the  return  face  is  310  feet ;  the  main  line,  as  far  as  now 
bailt,  measures,  therefore,  1,794  linear  feet,  of  which  a  length  of  780  feet 
is  occupied  by  palmetto  cribs,  and  the  balance  by  double  raft  mattresses. 

The  direction  of  the  main  line  of  the  jetty  was  originally  about  south 
14*^  30^  east,  for  a  length  of  650  feet,  from  the  point  of  junction  with  the 
return  face ;  in  September,  1881,  it  was  slightly  modified,  and  the  line 
has  since  that  time  followed  a  direction  south  12^  east.  This  change 
was  made  with  a  view  of  improving  the  direction  of  the  proposed  bulk- 
head line  of  the  Brunswick  shore,  which  is  designed  to  be  located  at  a 
distance  of  about  850  feet  from  the  axis  of  the  jetty. 

The  crib  portion  of  the  jetty  is  placed  in  comparatively  deep  water, 
varying  from  12  to  17  feet,  at  low-tide ;  the  double  raft  mattresses  oc- 
cupy shoaler  water. 
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During  the  fiscal  year  just  closed  16,016  cubic  yards  of  material  were 
dredged  on  a  line  parallel  to  the  jetty,  and  about  240  yards  east  of  it. 
One  cut  was  made  to  a  bottom  width  of  about  20  feet,  a  length  of  over 
3,400  feet,  and  to  a  low- water  depth  of  15  feet,  and  it  extended  to  deep 
water,  about  opposite  Brandy  Point,  the  southeasterly  end  of  Buzzard's 
Island.  Of  the  total  amount  dredged  4,000  cubic  yards  were  removed 
under  the  contract  made  with  J.  E.  Walter  on  February  2Sy  1880,  and 
the  balance,  or  12,016  cubic  yards,  was  taken  out,  at  the  price  of  27 
cents  per  cubic  yard,  under  another  contract  entered  into  with  the  same 
party  on  July  16,  1881. 

Dredging  operations  were  suspended  in  March,  1882,  the  available 
funds  having  been  expended. 

Since  the  beginning  of  operations  a  total  of  52,018  cubic  yards  has 
been  removed  by  dredging.  This  material  was  excavated  on  2  lines  of 
cutting,  each  line  about  4,400  feet  in  length,  20  to  25  feet  in  width  at 
bottom,  and  cut  to  a  low- water  depth  of  15  feet;  and  in  two  adjoining 
unfinished  lines,  each  of  the  same  bottom  width  of  20  to  25  feet,  but 
only  1,350  feet  in  length,  and  cut  to  a  low-water  depth  of  12  feet. 

These  four  lines  of  dredging  all  commence  at  a  point  a  little  above 
the  angle  formed  by  the  jetty  with  its  return  fa(;e. 

Work  during  the  fiscal  year  ending  June  30,  1882,  was  carried  on  by 
means  of  the  balance  of  $20,240.24,  available  on  July  1,  1881,  as  stated 
in  my  annual  rei)ort  for  1881,  which  amount  included  the  sum  of  $5,000, 
appropriated  by  act  ai)proved  March  3, 1881.  In  the  beginning  of  April, 
1882,  the  funds  were  exhausted, 'and  operations  had  to  be  suspended. 

CONDITION   OF  THE  WORK. 

The  jetty  cribs,  as  well  as  the  double-raft  mattresses,  stand  well.  A 
remarkable  accumulation  of  barnacles  and  oyst^er  shells  is  observed  to 
be  going  on  upon  the  logs  of  the  cribs,  and  upon  the  riprap  stone  cov> 
ering  their  tops.  This  process  is  especially  noticed  on  the  cribs  of  the 
return  face,  which  were  sunk  first.  This  species  of  coating,  it  is  thought^ 
will  contribute  to  insure  the  permanency  of  the  work.  It  seems  that 
even  now,  in  its  unfinished  state,  the  jetty  has  some  effect  in  concentrat- 
ing the  waters  of  the  ebb-flow  in  the  narrowed  water-way. 

The  depth  of  15  feet  at  low- water,  obtained  by  dredging  in  the 
through-cuts,  has  been  reduced  only  about  1  foot  by  shoaling,  except 
at  a.  few  spots,  where  13  feet  depth  is  found.  The  general  low- water 
depth  on  these  lines  before  dredging  began  amounted  to  about  9  feet. 

The  shoalest  water  on  the  dredged  lines  shows  an  increase  of  about 
4  feet  in  depth.  The  maintenance  of  such  depth  is  ascribed  to  some  in- 
crease in  the  strength  of  the  currents  of  the  ebb-flow,  due  to  the  jetty. 

Since  the  survey  was  made  under  my  direction,  in  August,  1879,  the 
upper  entrance  of  the  East  River  branch,  on  which  the  town  of  Bruns- 
wick is  located,  which  was  then  found  to  be  characterized  by  shallow 
depths  of  water,  appears  to  have  shoaled  still  more.  ConscHiuently,  the 
entrance  of  the  waters  of  Turtle  River,  during  the  ebb-tide,  is  becoming 
more  obstructed,  and  the  effects  of  the  jetty,  now  partly  built,  are  pro- 
portionally weakened.  Some  works  at  the  point  indicated  are  evidently 
needed.  That  they  would  be  necessary  eventually  was  pointed  out  in 
my  annual  report  for  the  fiscal  year  ending  June  30,  1880. 

Complaint  has  recently  been  made  by  the  mayor  of  Brunswick,  and 
by  members  of  the  mercantile  community  of  that  ]>lace,  in  regard  to  the 
bar  existing  near  the  north  end  of  the  city,  at  the  confluence  of  Academy 
Creek  and  East  or  Brunswick  River. 
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Academy  Creek  is  an  arm  of  the  East  Eiver.  It  has  a  tortuous  course 
of  about  4  miles  length;  its  head  is  in  the  marshes,  only  a  short  distance 
from  Turtle  River.  The  Brunswick  and  Altamaha  Canal  enters  it  about 
three-quarters  of  a  mile  from  its  mouth. 

The  low-water  depth  on  the  shoal  complained  of  is  from  6  to  7  feet, 
and  it  is  claimed  that  by  increasing  the  depth  to  10  feet  great  benefits 
would  accrue  to  the  shipping  business  of  the  upper  part  of  the  city  of 
Brunswick,  and  the  citizens  requested  that  an  appropriation  of  about 
#1,000  be  made  by  Congress  for  dredging  at  this  place.  This  shoal  is 
probably  due  to  the  circumstance  that  the  ebb  currents  flowing  from 
Academy  Creek  meet  those  of  Brunswick  River  at  about  a  right  angle, 
causing  a  diminution  of  velocity  and  scouring  power.  The  strongest 
currents  are  deflected  to  the  opposite  side,  near  Buzzard's  Island,  where 
deep  water  is  found.  Dredging  alone  will  therefore  afford  only  tem- 
porary'^ relief,  as  the  operation  will  not  remove  the  cause  of  shoaling. 
A  stronger  influx  of  water  into  Brunswick  River  from  Turtle  River 
during  ebb-tide,  through  suitable  works  at  the  head  of  Buzzard's  Island, 
will  t«ud  to  lower  the  shoal.  Additional  depth  would  most  likely  be 
obtained  by  closing  the  mouth  of  Academy  Creek,  which  would  naturally 
operate  to  throw  tSe  waters  of  the  ebb  flow  of  Brunswick  River  into  the 
concave  bend  whe/*e  the  shoal  is  located,  and  thereby  wash  it  off.  This 
would  probably  be  the  safest  plan ;  but  an  objection  to  it  would  be  that 
the  canal  mentioned  above  would  be  cut  off  from  connection  with  Bruns- 
wick River. 

Assistant  Fremont  suggests  as  a  remedy  to  cut  through  the  narrow 
strip  of  intervening  marsh-land,  from  Turtle  River  to  the  head  of  Acad- 
emy Creek,  to  produce  stronger  ebb  currents  through  the  latter,  which 
would  lower  the  bar  at  the  mouth.  He  estimates  the  cost  of  such  a  cut 
at  $4,000. 

OPERATIONS    CONTEMPLATED    DURING    THE   PRESENT  FISCAL  YEAR. 

With  any  appropriation  that  may  become  available  it  is  proposed  to 
continue  work  on  the  jetty,  and  widen  and  deei>en  the  ship  channel  by 
dredging. 

The  jetty  will  be  further  extended  down  stream  by  means  of  sink- 
ing double-raft  mattresses,  covered  with  broken  stone,  in  the  manner 
al«*ady  described. 

Dredging  in  the  channel  to  be  improved  will  be  resumed.  It  is  also 
intended  to  expend  a  small  part  of  the  appropriation  in  making  a  survey 
of  the  upper  part  of  East  River,  and  of  an  adjoining  portion  of  Turtle 
River,  for  the  purpose  of  designing  works  of  im  pro  vemeu  ts  in  that  locality, 
as  already  referred  to. 

Brunswick  is  still  a  small,  but  thriving,  and,  of  late,  rapidly  growing 
place.  Its  harbor  has  ample  anchorage  for  large  numbers  of  heavy- 
draught  vessels.  The  minimum  depth  across  the  outer  bar  is  from  16 
to  17  feet  at  mean  low-water,  with  a  rise  and  fall  of  tides  of  nearly  7 
feet.  The  principal  drawback  to  a  moi^  rapid  development  of  marine 
commerce  consists  in  the  shoal,  the  improvement  of  which  has  lately 
been  begun.  The  city  is  the  seaboard  terminus  of  two  lines  of  rail- 
road, extending  far  into  the  interior  of  the  country,  capable  of  bringing 
here  for  shipment  a  large  amount  of  the  products  of  the  Western  States. 
It  is  understood  that  grain-elevators  and  cotton-presses  are  soon  to  be 
constructed  at  this  place. 

As  the  upi)er  reach;of  Turtle  River,  above  Buzzard's  Island,  and  there 
fore  above  the  upper  end  of  the  branch  on  which  the  town  of  Bruns- 
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wick  is  located,  is  both  deep  and  capacious,  it  is  not  improbable  that 
wharves  and  railroad  depots  will  be  established  at  that  point  at  a  dis- 
tance of  about  5  miles  above  the  town,  in  order  to  avoid  the  shallow 
navigation  in  the  branch,  where  the  jetty  is  in  progress. 

No  further  particulars  or  statistics  have  been  received  in  addition  to 
those  briefly  stated  in  my  last  annual  report. 

An  early  completion  of  this  improvement  seems  to  be  very  desirable. 

This  impTovement  ia  located  in  the  collection  district  of  Brouswick,  Qa.    Bmns* 
wick  is  the  nearest  port  of  entry. 
Import  duties  and  other  dues  collected  during  the  last  fiscal  year,  |29,305.30. 

For  carrying  out  the  present  plan  of  improvement  the  following  ap- 
propriations have  been  made: 

By  act  of  Congress  approved  March  3, 1879 $20,000 

By  act  of  Congress  approved  June  14,  1880 10,000 

By  act  of  Congress  approved  March  3, 1881 5, 000 

Total 35,000 

The  expenditures  to  June  30, 1882,  amounted  to 34,908  53 

The  estimated  cost  of  the  improvement  is 73, 187  50 

A  revised  project,  with  estimates  of  cost,  will  be  prepared  during  the 
fiscal  year  just  commenced. 
The  following  papers  accompany  this  report: 

1.  Chart  of  Brunswick  Harbor,  showing  location  of  works  and  progress  made  to 
June  30, 1882. 

2.  Commercial  statistics  by  the  collector  of  customs  at  Brunswick. 

Money  statement, 

July  1,1881,  amount  available |20,240  24 

July  L  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 20,238  77 

July  1,  1882,  amount  available 1  47 

Amount  appropriated  by  act  passed  August  2,  1882 25, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 25, 001  47 

Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     13, 000  00 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Brunstviek,  Ga,,  from  January,  1878,  to  December  31, 

1881. 
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VESSELS  CLEARED. 
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J  9. 

IMPROVEMENT  OF   ENTRANCE  TO   CUMBERLAND   SOUND,  FLORIDA  AND 

GEORGIA. 

During  the  fiscal  year  endiDg  June  30, 1882,  operations  for  improv- 
ing the  entrance  to  Cumberland  Sound,  Florida  and  Georgia,  were  con- 
tinued in  conformity  to  the  project  submitted  with  my  report  of  June 
30, 1879,  printed  as  Appendix  I  8,  Annual  Eeport  of  the  Chief  of  En- 
gineers for  1879. 

The  first  appropriation  ever  made  by  Congress  for  this  improvement, 
amounting  to  $30,000,  was  provided  by  act  approved  June  14, 1880.  A 
second  appropriation  to  the  amount  of  $100,000  was  made  by  act  ap- 
proved March  3^  1881. 

The  plan  of  improvement  comprised  the  construction  of  two  low 
jetties,  composed  of  riprap  stone,  resting  on  a  foundation  mattress  of 
logs,  or  logs  and  brush,  starting  respectively  from  the  shores  on  op- 
posite sides  of  the  entrance  and  extending  seaward  across  the  bar, 
upon  lines  so  directed  that  the  outer  ends  will  be  parallel  to  each  other, 
and  from  3,000  to  2,500  feet  apart,  or  such  distance  as  may  hereafter  be 
deemed  necessary. 

Two  low  jetties,  reaching  entirely  across  the  bar,  would  be  expected 
to  maintain  a  low- water  channel  not  less  than  20  to  21  feet  deep.  Greater 
depth  could  be  secured  by  carrying  the  jetties  to  higher  levels.  The 
estimated  cost  of  the  work  is  $2,071,023. 

With  a  single  long  jetty  placed  on  the  north  shoal,  and  a  spur  jetty 
on  the  south  side,  a  low-water  channel  16  to  17  feet  deep  would  be 
maintained.    In  this  case  the  work  would  cost  $1,000,000. 

m 

OPERATIONS  PREVIOUS  TO  JUNE  30,  1881. 

Actual  work  was  begun  on  the  north  jetty  in  June,  1881,  under  the 
contract  entered  into  with  Messrs.  Lara,  Boss  &  Co.,  on  September  4, 
1880. 

The  land  end  of  the  jetty  is  located  on  the  east  shore  of  Cumberland 
Island,  and  about  2,000  feet  from  its  southern  end.    The  work  was 
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started  on  a  range  bearing  south  63^^  east,  which  direction  was  to  be 
followed  until  Cumberland  Channel  was  passed. 

IJp  to  June  30, 1881,  the  total  length  of  apron  foundation  laid  was 
276  feet,  from  25  to  35  feet  in  width,  composed  of  a  mattress  of  logs  and 
brush,  about  19  inches  thick,  overlaid  with  about  313  cubic  yards  of 
riprap  stone. 

No  work  was  done  on  the  south  jetty  prior  to  June  30, 1881. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882. 

On  July  1, 1881,  the  sum  of  $128,932.98  was  available  for  continuing 
the  work. 

During  the  last  fiscal  year  the  foundation  course  of  th,e  north  jetty 
was  further  extended,  and  a  second  course  placed  upon  a  part  of  its 
length.  Work  was  also  commenced  on  the  south  jetty.  The  entrance 
to  Cumberland  Sound  was  partially  resurveyed. 

Operations  were  carried  on  under  twocontra<5ts.  Messrs.  Lara,  Boss, 
&  Co.,  under  their  contract  of  September  4, 1880,  employed  for  some 
months,  Messrs.  Blaisdell  &  Greely  as  their  agents,  but  towards  the 
close  of  the  fiscal  year  they  took  the  work  in  their  own  hands. 

As  stated  in  my  last  annual  report  the  contract  for  work  to  be  exe- 
cuted by  means  of  the  second  appropriation,  amounting  to  $100,000, 
was  to  be  awarded  to  Mr.  A.  Blaisdell,  one  of  the  agents  just  named, 
provided  he  made  good  progress  on  the  north  jetty,  where  he  was  then 
engaged.  His  progress  duriug  the  first  three  months  of  the  fiscal  year 
was  very  unsatisfactory,  however,  and  no  reasonable  hope  could  be 
entertained  that  he  would  be  able  to  do  better  in  future. 

By  direction  of  the  Chief  of  Engineers,  new  proposals  for  doing  the 
work  were  called  on  October  11, 1881.  The  specifications  provided  that 
the  mattress  should  consist  simply  of  a  raft  of  round  logs,  not  less  than 
12  inches  in  average  diameter,  and  not  less  than  9  inches  in  diameter  at 
the  small  end,  placed  in  close  contact,  side  by  side,  at  right  angles  to  the , 
line  of  jetty,  and  firmly  held  there  by  transverse  pole  binders  spiked  or' 
bolted  to  them.  The  binders  were  to  be  smaller  logs  or  poles,  not  less 
than  4  inches  thick  at  the  small  end,  and  placed  not  more  than  8  feet 
apart.    Those  on  the  outside  were  to  be  close  to  the  end  of  the  logs. 

It  was  optional  with  the  engineer  in  charge  to  have  a  layer  of  live 
hard- wood  brush,  9  feet  wide  and  6  inches  thick,  x)laced  on  the  opposite 
edges  of  the  mattress,  extending  about  1  foot  beyond  the  ends  of  the 
logs.  The  brush  was  to  be  firmly  held  down  to  the  mattress  by  pole 
binders.  A  layer  of  stone,  not  exceeding  one  or  two  feet  in  thickness, 
was  to  be  placed  on  the  mattress. 

The  bidders  were  required  to  name  a  price  per  square  yard  for  mat- 
tresses in  the  work,  a  price  per  square  yard  for  the  layer  of  brush,  and 
a  price  per  cubic  yard  for  stoue  in  the  work.  Mr.  A.  M.  Newton,  of 
!New  York  City,  was  found  to  be  the  lowest  bidder.  The  prices  named 
by  him  were,  97  cents  per  square  yard  for  mattresses,  8  cents  per  square 
yard  for  brush,  and  $3.85  per  cubic  j^ard  for  stone.  These  terms  were  con- 
sidered to  be  reasonable,  and  a  contract  was  concluded  with  Mr.  Newton 
on  November  26, 1881.  He  commenced  work  soon  after,  and  made  satis- 
factory progress. 

North  jetty. — The  apron  foundation  was  continued  on  the  first  range 
to  a  point  2,200  feet  from  shore.  Cumberland  Channel  was  crossed  iu 
this  reach.  The  greatest  low- water  depth  met  with  was  13  feet,  at  a 
distance  of  1,250  feet  from  high- water  line  on  shore.  The  work  was  then 
extended  on  a  line  bearing  about  south  80  degrees  east,  which  direction 
will  bring  it  to  the  North  Breakers,  north  of  Pelican  Shoal. 
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The  nearest  distance  of  the  second  range  line,  from  the  shore  of  Ame- 
lia Island,  near  Fort  Clinch,  is  about  1  mile.  At  the  initial  point  of  the 
Dew  line,  the  depth  is  about  7  feet  at  low-tide;  farther  on  the  water  is 
Tery  shallow  at  some  places,  alternating  with  deeper  portions,  and  vary- 
ing from  less  than  1  foot  to  10  feet  at  low-water.  It  seems  that  scour- 
ing currents,  which  produce  greater  depths,  are  developed  ahead  of  the 
work  as  it  progresses.  • 

Since  February  the  mattresses  of  the  bottom  course  have  been  gener- 
ally laid  to  lap  from  8  to  10  feet,  as  far  as  practicable,  in  order  that  no 
spaces  shall  be  left  between  them,  which,  in  endeavoring  to  place  the  mats 
end  to  end,  were  often  found  to  be  unavoidable,  in  consequence  of  the 
rough  water  and  troublesome  currents  here  prevailing.  From  the  same 
eaase  several  mats  were  unavoidably  placed  more  or  less  out  of  range, 
and  the  uncovered  spaces  had  to  be  iilled  by  additional  work.  Several 
lighters  were  sunk  while  at  work,  and  the  contractor's  tug-boat  grounded 
iffid  was  badly  damaged. 

During  the  fiscal  year  now  close<l,  the  bottom  course  of  the  north 
jetty  was  extended  7,196  feet.  The  widths  of  the  log  and  brush  mat- 
tresses ranged  from  35  to  52  feet,  and  their  thickness,  or  height,  exclu- 
sive of  stone,  from  19  to  21§  inches. 

A  second  course  of  mattresses  of  similar  thickness,  from  20  to  25  feet 
wide  and  aggregating  1,366  feet  in  length,  was  placed  upon  the  apron  at 
the  deeper  portions  of  the  Cumberland  Channel,  on  the  first  range.  There 
wane  10,824  cubic  yards  of  stone  deposited  on  the  work  during  the  year. 

SatUk  jetty. — Work  was  begun  here  in  May  last.  The  starting  point  of 
the  jetty,  on  the  eastern  or  seaward  shore  of  Amelia  Island,  is  situated 
about  5,700  feet  from  Fort  Clinch,  on  a  line  bearing  south  78^^  east 
from  that  place.  Its  shortest  distance  from  the  second  range  line  of 
the* north  jetty  produced  is  about  5,600  feet.  It  was  the  intention  to 
begin  at  a  point  about  1,000  feet  farther  south,  but  the  water  was  found 
to  be  too  rough  and  shallow,  and  the  line  too  difficult  of  access  to  ren- 
der it  practicable.  The  first  range  as  adopted  runs  due  east,  and  it  is 
proposed  to  maintain  that  course  for  a  length  of  about  4,000  feet. 

On  June  30, 1882,  the  apron  foundation  of  the  south  jetty  had  reached 
a  point  1,316  feet  from  shore.  The  greatest  depth  in  which  the  work 
was  laid  was  about  5  feet  at  low-water.  The  mattresses  are  from  40 
to  50  feet  wide  and  about  21  inches  thick.  An  aggregate  of  2,443  cubic 
yartls  of  riprap  stone  was  deposited  upon  the  mattresses,  averaging 
about  1  foot  of  stone  in  thickness  upon  the  work. 

SUITHARY  OF  WORK    DONE  FROM    THE    BEGINNING    OF    OPERATIONS 

TO  JUNE  30,  1882. 

North  jetty. — The  apron  foundation  of  the  north  jetty  was  laid  for  a 
length  of  7,372  feet.  The  width  of  the  inattre.ss  varies  from  25  to  52 
feet  A  second  course  of  mats  was  laid  for  a  length  of  1,366  feet,  and 
from  20  to  25  feet  wide. 

Riprap  stone  was  distributed  over  the  work,  aggregating  11,137  cubic 
yards. 

South  jetty. — ^The  apron  foundation  has  reached  a  length  of  1,316  feet. 
It  is  composed  of  log  and  brush  mattresses  from  40  to  50  feet  in  width, 
and  is  covered  with  2,443  cubic  yards  of  stone. 

CONDITION  OF  THE  WORK. 

No  noteworthy  changes  in  the  general  condition  of  either  the  north 
jetty  or  south  jetty,' as  far  as  built,  are  to  be  recorded,  but  some  facts 
have  been  observed^which  should  be  mentioned. 
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In  Gnmberland  Chaunel  the  streDgth  of  the  carrents  seems  to  have 
rather  increased,  and  both  above  and  below  the  line,  where  the  north 
jetty  crosses  the  channel,  there  is  now  deeper  water  than  formerly.  The 
work  has  not  settled,  however,  and  it  is  well  covered  with  sand.  Ad- 
ditional height  must  be  gained  here  as  soon  as  funds  shall  have  become 
available. 

Beyond  Ccwnberland  Channel  in  the  shallow  water,  in  which  the  east- 
erly ]>ortion  of  the  north  jetty  is  placed,  a  namber  of  the  mats  are  near 
the  surface  of  the  water  at  low-tide,  some  even  above  that  level.  Near 
the  period  of  low-tide  strong  currents  cross  tjie  work  at  all  the  lower 
places. 

At  the  higher  stages  of  the  tide,  the  transverse  currents  increase  in 
strength,  and  finally  sweep  across  the  crest  of  the  work,  on  its  entire 
length.  They  also  pads  around  the  outer  end  of  the  rudimentary  jetty, 
and  produce  greater  depths  ahead  of  it. 

If  operations  have  to  be  suspended  for  a  considerable  length  of  time, 
or  cannot  be  carried  on  upon  a  sufficiently  large  scale,  it  may  be  ex- 
pected that  this  process  of  scouring  and  deepening  will  be  inconveniently 
developed,  to  such  a  degree  probably  as  to  add  very  considerably  to 
the  cost  of  the  work.  These  shoal  water  currents  also  prevent  the  ac- 
cumulation of  drift  sand  upon  the  mattresses,  and  therefore  expose  the 
logs  more  or  less  to  the  attacks  of  the  teredo.  Biprap  stone  should  be 
therefore  liberally  distributed  over  the  foundation  apron  to  protect  it 
and  to  bring  the  crest  of  the  work  to  a  greater  height.  Parallel  cur- 
rents will  probably  be  created  as  the  jetty  rises  higher,  and  substantial 
spurs  will  have  to  be  built  to  break  up  these  currents  or  keep  them  at 
a  safe  distance  from  the  main  line. 

The  condition  of  the  beach  in  the  vicinity  of  the  shore  ends  of  both 
jetties  is  satisfactory.  Near  the  north  jetty  the  low-water  line  has  ad- 
vanced toward  Cumberland  Chiinnel  for  a  distance  of  350  feet,  and  the 
foundation  course  of  the  jetty  is  covered  with  sand  to  that  extent. 

At  the  south  end  of  Cumberland  Island  some  washing  off  is  noted, 
both  the  high-water  and  low-water  line  having  receded  about  60  feet. 

At  the  site  of  the  south  jetty,  the  high- water  line  has  advanced  sea- 
ward about  350  feet  since  the  survey  of  1879  was  made. 

OPERATIONS  CONTEMPLATED  DURING  THE  PRESENT  FISCAL  YEAR. 

With  the  small  balance  on  hand,  July  1,  1882,  and  with  such  addi- 
tional funds  as  may  be  appropriated  b>j  Congress,  it  is  proposed  to  ex- 
tend the  apron  foundation  of  both  jetties,  and  raise  the  work  to  a  greater 
height  at  several  places.  The  work  will  be  continued  substantially  in 
the  same  manner  and  by  the  same  methods  as  heretofore. 

In  my  last  annual  report,  printed  as  Appendix  1 11  of  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1881,  I  offered  a  few  remarks  upon 
the  commerce  and  navigaticm  of  the  harbors  of  Fernandina  and  Saint 
Mary's,  to  which  I  have  nothing  new  to  add  at  present.  It  may  be  said, 
however,  that  the  work  of  improving  the  entrance  to  Cumberland  Sound 
having  been  now  fairly  begun,  it  seems  desirable  that  it  should  be  pushed 
forward  with  vigor.  With  large  appropriations,  which  imply  favorable 
contracts  with  resiJonsible  and  efficient  parties,  the  ground  eventually 
to  he  occupied  by  the  jetties  can  be  covered  more  rapidly,  avoiding 
thereby  the  greater  expense  that  will  naturally  be  connected  with  slow 
progress,  on  suspension  of  work,  by  allowing  the  imrrents  time  to  deepen 
the  bar  ahead  of  the  advancing  jetties;  while  the  ever-changing  condi- 
tion of  the  bar,  and  of  the  channelH  leading  through  the  same,  as  long 
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as  the  currents  are  not  suitably  coutroUed  by  the  jetties,  will  compli- 
cate the  problem,  and  still  more  increase  the  cost  of  the  work. 

This  work  is  located  in  two  collection  districts,  the  north  jetty  being  in  the  col- 
lection district  of  Saint  Mary's,  Ga.,  and  the  south  jetty  in  that  of  Femandina,  Fla. 
Femandina  is  the  nearest  port  of  entry. 

The  following  appropriations  have  been  made  : 

By  act  of  Congress  approved  Jane  14, 1680 $30,000 

By  act  of  Congiesa  approved  March  3,  1881 100,000 

Total 130,000 

The  expenditures  lo  June  30,  1882,  including  outstanding  liahilities,  amounted  to 
1114,256.89. 

The  following  pax>ers  accompany  this  report : 

Longitudinal  section  and  diagram  of  widths  of  the  north  Jetty. 
Report  of  Capt.  J.  C.  Post,  Corps  of  Engineers. 

Money  statement 

July  1,  1881,  amount  available $128, 922  98 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,1881 |78,968  54 

July  1,  1882,  outstanding  liabilities 30,191  33 

109, 179  87 

July  1,  1882,  amount  available 19,743  11 

Amount  appropriated  by  act  passed  August  2,  1882 50, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 69, 743  11 

Amount  (estimated)  required  for  completion  of  existing  proiect 1, 841, 023  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1884 •     500,000  00 


AUiraet  of  proposals  for  construction  of  Jetties  at  entrance  to  Cumherland  Sound,  Georgia, 

and  Floridaf  opened  November  1,  1881. 


Ko. 


Bidders. 


A.  M.  Kewton 


1a  .  Axon  S.  Lara  and  John  Kirby $0  98 


97 


u 

«         1 

Sifi 

Bemarks. 

^  s 

P.9       ' 

ce 

'S  ^      1 

3 

*- 

*"  ? 

b   V 

o  s 

O  0. 

P^ 

>^ 

10  20      $4  00  >  Contract  awarded  to  A.  M. 
08        3  85        Newton  at  the  prices  stated. 


Abstract  of  contract  for  continuing  improvement  at  entrance  to  Cumberland  Sound,  Georgia 

and  Florida, 


Contractor. 


Date  of  contract. 


A.  M.  Newton November  26, 1881. 


Nature  of  work. 


To  commence.    <   To  complete. 


Continuing  construe-.     January  1, 1882  .    July  21, 1882. 
tion  of  jetties. 
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report  of  capt.  james  c.  post,  corps  of  engineers. 

United  States  Engineer  Office, 

JacksmvUUf  Fla,y  July  i,  m82. 

Colonel:  I  have  to  submit  the  following  report  upon  the  work  for  the  improve- 
ment of  the  entrance  to  Cumberland  Sound,  Georgia  and  Florida,  for  the  year  ending 
Juno  30,  1882. 

During  the  previous  year  277  feet  of  the  foundation  course  of  the  north  jetty  hiMl 
been  constructed  under  the  contract  of  La^a,  Ross  &,  Co.,  by  their  agents,  Meaars. 
Blaisdell  &  Greely.  They  continued  laying  mats  until  November,  and  constructed 
an  additional  length  of  930  feet,  when  they  abandoned  the  wqfk.  This  extensioD 
crossed  the  deepest  part  of  Cumberland  or  Swash  Channel,  and  was  composed  of 
widths  varying  from  35  to  52  feet.  The  maximum  depth  at  low- water  found  ia  this 
channel  was  13  feet. 

In  the  following  month,  December,  work  was  again  resumed  upon  this  Jetty,  under 
a  contract  made  with  A.  M.  Newton,  of  New  York.  It  has  progressed  rapidly,  and  the 
bottom  course  has  been  extended  6,165  feet.  This  was  laid  in  water,  varying  from  0  to 
10  feet  at  low- water,  and  it  was  constructed  50  feet  wide,  with  the  exception  of  a  single 
mat  51  feet  in  width. 

A  second  course  1,366  feet  long,  and  of  widths  of  20  and  25  feet,  was  laid  where  the 
work  crosses  the  channel.  This  contract  will  be  completed  as  soon  as  one  mat  and 
4,609  cubic  yards  of  stone  required  to  give  the  1  foot  m  thickness  upon  the  mats  are 
in  position. 

In  May,  Lara,  Ross  &  Co.,  having  closed  their  contract  at  Saint  John's  River,  they 
commenced  work  upon  the  south  Jetty  under  their  unfinished  contract.  This  jetty 
was  located,  by  your  direction,  near  the  upper  ornorth  end  of  Amelia  Island,  and  ^iveu 
a  bearing  due  east ;  1,316  feet  of  the  founaation  course  has  been  constructed,  of  widths 
varying  from  40  tu  50  feet,  and  the  contract  completed.  The  greatest  depth  found 
where  this  work  was  laid,  was  5.3  feet  at  low-water. 

The  fallowing  progress  has  been  made  upon  the  jetties  up  to  the  present  time: 

NORTH  JETTY. 

Feet 

Length  of  foundation  course  reported  last  year 277 

Length  of  foundation  course  constructed  during  year  ending  June  30, 1882 .  7, 095 

7, 372 

Length  of  second  course  constructed  during  year  ending  June  30,  1882  . .  1, 366 

Total  length  of  both  courses  constructed  up  to  June  30, 1882 8, 738 

SOUTH  JETTY. 

Length  of  foundation  course  constructed  during  year  ending  June  30,  1882,  1,316 
feet. 

CONDITION   OF  THE   WORK   AND  ITS   EFFECT8. 

In  the  vicinity  of  the  north  jetty  ou  Cumberland  Island  tiie  beach  has  increased 
to  such  an  extent  that  the  low-water  line  ban  advanced  :)50  feet  and  completely  cov- 
ered the  work.  The  current  in  the  channel,  along  the  front  of  the  beach,  has  increased 
in  strength,  particularly  on  the  flood-tide,  and  produced  a  8cour  from  1  to  3  feet  on  both 
sides  of  the  work.  This  increased  depth  extends  a  considerable  distance  above  and 
below,  especially  the  latter,  and  at  the  lower  or  south  end  of  the  island  both  the 
high  and  low  water  lines  have  receded  about  60  feet.  No  settlement  has  been  lie- 
tected  where  the  work  crosses  the  channel.  The  ends  of  the  logs  of  the  foundation 
course  were  found  to  be  well  covered  with  sand.  In  sinking  the  second  course  great 
care  was  used  to  cover  the  ends  of  the  logs  with  stone. 

Beyond  the  channel  the  extreme  shoal  water  causes  much  of  the  work  to  be  partly, 
and  some  of  it  wholly,  exposed  at  low-water.  The  overhanjs^ing  portions  of  the  brush 
on  all  those  mats  which  can  be  seen  have  entirely  disappeared,  and  none  can  be  de* 
tected  in  those  submerged. 

There  has  been  little,  if  any,  accumulation  of  sand  at  the  ends  of  the  logs  or  on  the 
work.  Generally  speaking,  there  was  a  slight  deepening  fioni  scour  along  this  part 
of  the  work  as  it  progressed.  This  has  been  ret^vined  and  increased  bomewhat  by  the 
current  flowing  along  its  sides  and  across  it  when  the  tide  is  sufliciently  high.  The 
strength  of  these  currents  has  been  so  great  that  where  small  gaps  were  lett  by  the 
contractor  failing  to  lap  his  mats,  or  butt  them  end  to  end,  an  increased  depth  of  from 
1  to  3  feet  has  been  found.  In  one  case  this  scour  caused  about  one-half  of  each  of 
the  adjacent  mats  to  settle.  All  of  these  places  have  now  been  closed,  and  the  work 
is  apparently  secure  except  from  the  ravages  of  the  teredo.    Its  protection  againat 
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this  ship  worm  is  regarded  of  especial  importance,  as  without  it  the  entire  wood- work 
of  the  fonndation  course  may  bedestro.fed  in  a  single  year.  This  can  he  best  attained 
bv  inducing  a  permanent  accumulation  of  sand  ahoiit  the  n^'ork.  Lying  as  it  doen 
on  the  top  of  extensive  shoals,  where  the  movement  of  the  sand  is  comparatively 
slight  except  during  storms,  this  is  not  likely  to  take  place  rapidly  unless  something 
is  done  to  cause  the  deposit  of  all  the  drifting  sand  in  its  immediate  vicinity.  At 
present  the  greater  portion  of  what  is  thrown  upon  the  work  by  one  sea  is  washed 
away  by  the  next,  and  so  on,  and  the  accumulation  is  excee«lingly  slow.  To  increase 
this  effect  and  hold  all  the  sand  that  is  deposited,  it  is  proposed  to  form  a  narrow 
ridge  of  riprap  stone.  2  to  3  feet  high,  along  tne  axis  of  the  work.  By  giving  this  flat 
side  slopes,  such  as  it  would  naturally  assume  in  the  breakers,  it  is  tnougnt  that  it 
will  catch  all  the  moving  sand  and  soon  cause  the  work  to  be  entirely  covered. 

The  completion  of  the  full  amount  of  stone  reqnire<l  on  the  mats  will  undoubtedly 
expedite  the  deposit  somewhat ;  but  even  with  this,  additional  stone,  placed  as  sug- 
gested, is  considered  necessary  before  the  work  will  be  thoroughly  protected  in  this 
fthoal  water.  If  the  cnrrent  at  the  ends  of  the  logs  continues  to  soonr,  this  can  easily 
be  checked  by  placing  mats,  as  short  spurs,  at  proper  intervals  along  its  sides. 

The  portion  of  the  south  jetty  now  constructed  has  been  too  recently  laid  and  is  too 
short  to  have  had  much  effect.  Beyond  an  increase  in  the  rapidity  with  which  the 
beach  and  the  shoals  near  its  site  have  been  forming,  nothing  has  been  observed. 
Since  the  survey  of  1879  the  high- water  line  of  this  portion  of  Amelia  Island  has  ad- 
vanced 350  feet. 

Neither  of  the  jetties  for  this  improvement  has  been  sufficiently  extended,  as  yet, 
to  warrant  the  expectation  of  any  effect  being  produced  by  them  on  the  bar. 

The  length  required  in  the  north  jetty  before  the  bar  is  reached  is  about  20,000 feet, 
•r  nearly  4  miles,  and  but  7,400  feet,  or  a  little  more  than  1^  miles,  have  been  con- 
structed. The  same  extension  for  the  south  jetty  requires  a  length  of  11,000  feet,  or 
about  2  miles,  and  only  abont  one-fifth  of  a  mile  of  this  has  been  laid.  Both  must 
therefore  be  prolonged  very  considerably  before  any  change  that  will  aftect  the 
draught  of  water  entering  the  port  can  be  attributed  to  them. 

From  a  recent  instrumental  location  of  the  entrance  buoys,  it  seems  that  the  onter 
portion  of  the  north  channel  has  moved  some  300  feet  towards  the  north  since  the  last 
examination.  This  is  confirmed  by  the  pilots.  The  south  channel  has  become  so 
sboal  that  it  has  been  abandoned  and  the  buoys  removed. 

Before  work  is  commenced  under  a  new  appropriation  it  is  suggested  that  the  foun- 
dation course  of  both  jetties  be  carefully  examined  to  ascertain  if  some  protection  is 
needed  to  preserve  them  from  the  teredo.  This  should  be  done  immediately,  if  found 
necessary.  In  the  continuance  of  the  work  it  is  suggested  that  both  jetties  should  be 
extended,  the  north  one  principally,  as  it  is  thought  that  it  will  give  greater  protec- 
tion to  the  present  channel. 

This  improvement  is  located  in  two  collection  districts,  the  north  jetty  in  that  of 
Saint  Mary's,  Ga.,  and  the  south  jetty  in  that  of  Fernaudina,  Fla. 

Fern  audi  n  a  is  the  nearest  port  of  entry. 

The  following  drawings  accompany  this  report : 

Sheet  1,  showing  the  site  of  the  two  jetties,  the  progress  made,  and  the  recent 
Boondings. 

Sheet  2,  showing  longitudinal  section,  and  diagram  of  widths  of  both  jetties  as 
eonstmcted. 

Very  respectfully,  your  obedient  servant, 

J.  C.  Post, 
Captain  of  EngineerM, 

Lieut.  Col.  Q.  A.  Gillmore, 

Carps  of  Engineers  J  U,  S,  A, 


J  10. 
IMPROVEMENT  OF  SAINT  JOHN'S  RIVER,  FLORIDA. 

DariDg  the  fiscal  year  ending  Jane  30,  1882,  the  work  of  improving 
the  channel  over  the  bar  at  the  raouth  of  the  Saint  John's  River,  Florida, 
was  continued  in  conformity  to  the  project  submitted  in  my  commnnica- 
tion  to  the  Chief  of  Engineers  dated  Jane  30, 1879,  and  printed  as  a 
part  of  Appendix  I  7  of  the  Annnal  Report  of  the  Chief  of  Engineers 
for  1879. 

The  plan  of  improvement  essentially  consists  in  the  construction  of 
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two  low  jetties  built  of  riprap  stone,  supported  by  a  foundation  mattress 
or  platform  of  logs,  wjjbh  a  mattress  hearting  wherever  found  practicable, 
to  reduce  the  cost  of  the  work. 

Two  plans  were  discussed,  differing  from  each  other  in  magnitude  and 
probable  effects. 

One  plan  contemplated  the  construction  of  two  long  jetties  starting 
from  the  opposite  shores  of  the  entrance  and  extending  seaward  across 
the  bar. 

By  the  other  plan  only  one  long  jetty,  that  upon  the  north  shoal,  would 
be  constructed,  and  a  short  spur  on  the  south  side. 

Some  works  of  improvement  in  the  river  proper,  between  the  bar  and 
the  city  of  Jacksonville,  constituted  a  requisite  part  of  the  larger  project. 

The  usual  available  low-water  depth  over  the  bar  in  its  unimproved 
condition  was  6  feet,  more  or  less,  with  a  mean  rise  and  fall  of  tides  of 
about  5  feet. 

By  carrying  out  the  larger  i)roject  it  is  expected  that  a  mid  channel 
depth  of  15  feet  at  mean  low-water  can  be  obtained  at  an  estimated  cost 
of  $1,306,409. 

With  a  long  jetty  only  on  the  north  side  and  a  spur-jetty  on  the  south 
side,  it  is  calculated  that  a  practicable  high-water  depth  on  the  bar  can 
be  secured  equivalent  to,  and  perhaps  exceeding,  the  gieatest  draught 
that  can  at  present  be  carried  from  the  bar  to  Jacksonville.  This  plan 
could  probably  be  executed  with  the  expenditure  of  $800,000. 

The  cost  of  improving  several  deficient  reaches  of  the  river  below 
Jacksonville,  a  work  which  should  be  done  when  a  low- water  depth  of 
15  feet  or  more  has  been  established  on  the  bar,  was  not  included  in  the 
estimate  of  $1,306,409  for  the  larger  plan.  Such  works  are  considered 
to  be  properly  the  subject  of  a  special  project,  and  to  be  built  by  means 
of  separate  appropriations. 

Since  the  general  plan  of  improvement  of  June  30,  1879,  has  been 
adopted,  two  appropriations  were  made  by  Congress  for  this  work,  ag- 
gregating $225,000. 

Previously  a  total  sum  of  $57,476.28  was  expended  in  dredging,  for 
the  temporary  improvement  of  the  bar-channel  since  the  close  of  the 
civil  war. 

For  making  the  preliminary  surveys  a«id  preparing  the  project,  the 
sum  of  $2,523.74  was  expended. 

SUMMARY  OF   OPERATIONS  PRIOR  TO  JUNE  30,  1881. 

Work  was  commenced  in  December,  1880.  The  operations  consisted 
in  laying  the  apron-foundation  of  a  portion  of  the  south  jetty.  Nothing 
w«as  done  on  the  north  jetty. 

The  shore  end  of  the  south  jetty,  beginning  at  the  high-water  line,  was 
laid  to  a  length  of  874  feet,  on  a  range  bearing  north  46^  45^  east.  At 
a  point  of  this  line  74  feet  from  the  outer  end,  and  near  the  low-water 
line,  the  main  line  of  the  jetty  begins,  following  a  range  bearing  north 
740  54/  east.  A  first  or  bottom  course  of  log-mattresses  covered  with 
brush  and  stone  was  laid  upon  this  range  for  a  length  of  1,912  feet^ 

The  aggregate  length  of  apron  foundation  laid  was,  therefore,  2,786 
linear  feet. 

The  width  of  mattresses  ranged  from  20  to  87  feet ;  their  thickness 
Arom  19  to  21  inches,  and  the  thickness  of  mattress  and  stone  combined 
from  34  to  36  inches.  The  total  quantity  of  riprap  stone  deposited  on 
the  mats  was  6,029  cubic  yards.    This  work  crossed  the  old  south  chan- 
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nel  of  entrance,  where  the  greatest  depth  encoantered  was  22.8  feet  at 
low-water. 

All  the  work  was  done  by  Messrs.  Lara,  Boss  &  Company,  under  the 
contract  entered  into  with  them  on  September  4,  1880,  as  stated  in  my 
last  annual  report. 

OPfiBATIONS  DUBING  THE  FISCAL  YEAR  ENDING  JUNE   30,   1882. 

The  apron  foundation  of  the  south  jetty  was  farther  extended  seaward, 
and  &om  one  to  four  additional  courses  of  log  mattresses  and  riprap 
8tone  were  i>laced  over  portions  of  the  bottom  course  to  raise  the  work 
to  a  higher  level.  Spurs  were  constructed  at  some  points  of  the  main 
Hue  to  protect  and  strengthen  the  jetty. 

The  north  jetty  was  commenced  by  laying  a  portion  of  its  apron  foun- 
dation. 

The  operations  were  carried  on  under  two  different  contracts.  That 
made  with  Messrs.  Lara,  Boss  &  Co.  on  September  4, 1880,  was  termi- 
nated daring  the  last  fiscal  year.  Work  under  the  other  contract  en- 
tered into  with  Mr.  J.  H.  Durkee,  of  Jacksonville,  Fla.,  on  June  10, 1881 , 
already  referred  to  in  my  last  annual  report,  was  not  yet  completed  on 
Jane  30, 1882,  but  will  be  so,  probably,  within  a  few' weeks  from  that 
date. 

Under  the  contract  made  with  Mr.  Durkee,  the  mattresses  he  had  to 
famish  and  put  down  were  simply  rafts  of  round  logs  of  not  less  than 
12  inches  in  average  diameter,  held  together  by  transverse  binders  spiked 
or  bolted  to  the  logs.  These  binders  were  to  be  logs  or  poles  of  not  less 
tiian  4  inches  diameter  at  the  small  end,  placed  not  more  than  8  feet 
apart;  those  on  the  outside  to  be  close  to  the  end  of  the  logs. 

It  was  subsequently  thought  desirable  to  increase  the  thickness  or 
height  of  the  mattresses  by  filling  in  the  spaces  between  the  binders  on 
top  of  the  logs  with  poles  or  saw-mill  slabs.  With  the  approval  of  the 
Chief  of  Engineers  a  supplementary  contract  was  entered  into  with  Mr. 
Dorkee  on  April  6,  1882,  according  to  which  he  was  to  supply  and 
pat  in  place  such  poles  or  slabs  when  directed,  at  the  price  of  $2.55  per 
cabic  yard. 

South  jetty. — The  apron  foundation  of  the  south  jetty  was*extended 
2,027  linear  feet,  the  mats  varying  from  55  to  78  feet  in  width.  The 
first  1,626  linear  feet  follows  the  original  direction  of  the  main  line  north 
740  54'  east.  In  laying  the  next  328  feet  the  line  was  deflected  one  de- 
gree to  the  east,  which  was  followed  by  another  deflection  of  two  de- 
grees more  eastward.  Only  73  feet  were  laid  pn  this  last  range,  which 
bears  north  77^  54'  east. 

A  second  course  of  mats  covers  the  greater  part  of  the  length  of  the 
apron  of  the  main  line,  the  total  length  of  the  course  being  3,002  linear 
feet    The  width  of  the  mats  varies  from  42  to  77  feet. 

The  second  course  is  further  overlaid  with  from  one  to  three  addi- 
tional courses  of  mats,  depending  on  the  depth  of  water.  The  aggre- 
gate lengths  of  the  third,  fourth,  and  fifth  courses  are,  respectively, 
1 J76  feet,  1,380  feet,  and  331  feet.  In  every  case  the  mattresses  of  these 
courses  were  about  8  feet  less  in  width  than  those  immediately  below 
them. 

About  1,000  feet  in  length  of  the  jetty,  next  to  the  angle  of  junction 

with  the  shore  line,  now  reaches  up  to  the  level  of  low -water.    The  next 

adjoining  500  linear  feet  are  about  1  foot  lower,  and  the  balance  is  from 

2  to  13 J  feet  below  the  level  of  low- water. 

The  latter  depth  was  temporarily  reserved  for  a  length  of  300  feet  to 
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permit  vessels  tx)  cross  the  jetty,  because  the  work  has  not  yet  advanced 
far  enough  to  force  the  main  channel  across  the  bar  into  the  position 
designed  for  it  north  of  the  south  jetty. 

Considerable  scour  having  been  developed  on  both  sides  of  the  jetty 
during  the  past  fiscal  year,  which  ultimately  might  threaten  the  stability 
of  the  work,  eight  spur-jetties  were  coustructed,  four  on  each  side,  oppo- 
site to  each  other.  They  are  located  at  distances  of  from  500  to  1,800 
feet  from  the  angle  of  junction  with  the  shore  end,  and  are  at  present 
formed  of  two  courses  of  mattresses  with  riprap  stone  on  top.  The 
fouudation  courses  of  the  spurs  are  from  81  to  98  feet  in  length ;  the 
width  is  75  feet  on  the  north  side  of  the  jetty,  and  100  feet  on  the  soath 
side.  The  second  courses  are  both  shorter  and  narrower  than  the  first 
courses.    These  spurs  will  have  to  be  raised  higher. 

Bince  July  1,  ISSl^  there  were  deposited  18,504  cubic  yards  of  riprap 
stone  on  the  south  jetty,  a  portion  of  which  was  used  for  leveling  off  the 
top  of  the  work.  This  was  generally  done  at  those  places  where  the 
superstructure  had  reached  a  height  of  less  than  4  feet  below  the  low- 
water  line. 

North  jetty. — ^The  work  of  laying  the  apron  foundation  of  the  north 
jetty  was  commenced  in  January,  1882. 

On  June  30, 1882,  the  bottom  course  had  reached  a  length  of  1,115 
feet,  beginning  at  the  low-water  line  of  Fort  George  Island.  The  mat- 
tresses, logs,  and  brush,  or  logs  aud  poles  together,  are  from  19  to  22^ 
inches  thick,  and  vary  from  42  to  60  feet  in  width.  They  are  held  in 
place  by  2,162  cubic  yards  of  riprap  stone  distributed  over  them.  The 
axis  of  the  jetty  is  a  straight  line  bearing  south  73^  east.  The  greatest 
depth  along  the  work  is  about  7  feet  at  low-water.  The  seawai^  end  of 
the  apron  is  in  the  vicinity  of  a  large  shoal  east  of  it  and  known  as 
Ward's  Bank.  This  shoal  as  at  present  located  practically  forms  a  coTi- 
tinuation  of  the  jetty  at  and  above  the  level  of  low-water,  for  a  distance 
of  about  2,000  feet. 

CONDITION  OF  THE  WORK. 

As  far  as  can  be  observed,  both  jetties  are  in  a  good  condition  gener- 
ally. 

The  first  mat  of  the  north  jetty,  placed  near  the  line  of  low- water,  has 
now  nearly  2  feet  of  sand  over  it,  owing  to  the  growth  of  the  lower  part 
of  the  beach  of  Fort  George  Island  in  the  vicinity  of  the  jetty.  The  last 
mat  laid,  near  Ward's  Bank,  is  similarly'  covered  up,  that  shoal  appar- 
ently growing  toward  the.jetty. 

On  the  main  line  of  the  south  jetty  no  settlement  has  been  noticed 
except  in  a  slight  degree  in  the  heavier  parts,  which  is  ascribed  to  the 
gradual  compacting  of  the  several  courses.  Sand  was  found  to  have 
freely  accumulated  on  the  second  course  of  mats  when  the  third  tier  was 
sunk  thereon. 

The  shore  end  of  the  south  jetty  settled  from  1  to  4  feet  on  a  portion 
of  its  length,  which  was  undoubtedly  caused  by  the  little  rivulet  known 
as  South  Kun,  that  crossed  the  line  obliquely  and  produced  under- 
scour.  It  has  now  changed  its  course,  and  the  depression  in  the  shore 
end  has  been  gradually  filling  up  with  drift  sand. 

EFFECTS  OF  THE  WOEK  AND  CHANGES  GENERALLY. 

The  beach  at  Fort  George  Island,  near  the  north  jetty,  has  made  oat 
seaward,  but  the  high- water  line  is  still  some  300  feet  inside  of  its  gene- 


APPENDIX   J.  1193 

ral  position  three  years  ago.  The  beach  has  become  flatter  than  it  was 
formerly.  Ko  unfavorable  changes  have  been  observed  here  lately,  and 
the  beach  is  considered  to  be  at  present  in  a  condition  of  stability. 

Ward's  Bank  rises  from  1  to  5  feet  above  the  low-water  level.  The 
main  body  of  this  large  shoal  lies  across  the  proposed  path  of  the  north 
jetty,  while  the  spit  of  its  easterly  elongation  ovemps  the  axis  of  the 
south  jetty  when  produced,  aboutTOO  feet  east  from  its  present  seaward 
end.  During  the  first  part  of  the  fiscal  year  the  shoal  seemed  rather  to 
grow  towards  the  south  jetty,  but  since  the  latter  has  been  raised,  on  a 
large  part  of  its  length  has  been  again  recediug^northward.  In  connec- 
tion with  this  washing  off,  there  are  recent  indications  that  a  temporary 
channel  may  again  break  out  to  the  north,  as  it  has  done  occasionally 
before. 

No  material  changes  have  taken  place  in  the  shore  lines  near  the  south 
jetty  since  the  last  year. 

Pelican  Bank  is  now  still  nearer  to  the  shore  than  it  was  a  year  ago, 
and  the  area  exposed  at  low- water  is  much  reduced.  The  fall  gales  of 
1881  washed  off  its  entire  top  and  carried  it  into  the  deep  basin  south 
of  the  jetty.  About  a  year  ago  the  surface  of  the  shoal  was  not  less 
than  2  feet  above  high- water.  In  December,  1881,  it  was  entirely  under 
water  at  half-tide. 

In  the  deep  basin  just  mentioned  sand  is  fast  accumulating,  except 
in  the  vicinity  of  the  jetty. 

As  a  consequence  of  the  raising  of  the  inner  portion  of  the  main  line 
of  the  south  jetty,  the  point  where  the  present  sailing  line  crosses  the 
work  has  been  pushed  farther  out.  It  is  now  about  700  yards  fh>m  the 
angle  of  junction  of  the  main  line  with  the  shore  end  ;  in  August,  1881, 
the  distance  was  about  570  yards,  and  at  the  beginning  of  operations 
perhaps  260  yards.  The  channel  crosses  the  axis  of  the  jetty  at  an 
angle  of  22<^.  The  least  depth  of  water  on  the  bar  on  the  channel  line 
is  9  feet  at  low- water. 

Considerable  scour  has  lately  occurred  on  both  sides  of  the  raised 
portions  of  the  south  jetty,  causing  an  increase  of  depth  of  from  9  to 
16  feet  at  a  distance  of  about  25  feet  from  the  edges  of  the  apron  foun- 
dation. On  the  south  side  of  the  jetty  this  deepening  is  ascribed 
chiefly  to  the  water  falling  over  the  top  of  the  work,  since  the  currents 
along  the  jetty  are  not  considerable ;  but  on  the  north  side  strong  cur- 
rents run  more  or  less  parallel  to  the  axis  of  the  work,  and  the  greatest 
scour  is  produced  near  the  end  of  the  raised  work.  To  force  these  cur- 
rents away  from  the  north  side  and  fill  up  the  scoured  holes  on  both 
sides,  spurs  have  been  built;  but  more  will  probably  be  needed.  A 
mattress  apron  may  also  be  necessary  at  some  points. 

The  channel  over  the  bar  has  certainly  improved  of  late,  but  it  is  not 
yet  in  the  proper  x>osition,  and  is  liable  to  changes,  and  it  will  continue 
to  be  in  a  state  of  transition  until  the  south  jetty  is  farther  extended 
and  has  been  brought  to  a  greater  height.  It  is  reported  that  the  sand 
in  the  whole  outer  harbor  is  active,  and  that  shoals  are  often  formed 
unexpectedly,  only  to  disappear  again  in  a  short  time.  These  phenom- 
ena  of  traustbrmation  are  due,  at  least  in  part,  to  the  south  jetty,  which 
liastens,  and  doubtless  in  many  cases  initiates  these  changes,  but  the 
work  has  not  yet  sutticiently  advanced  either  in  length  or  height  to  con- 
trol these  movements.  Generally  speaking,  however,  the  prospects  of 
ultimate  success  are  sufficiently  encouraging. 
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OPERATIONS    CONTEMPLATED    DURING    THE    FISCAL    YEAR    ENDING- 
JUNE  30,  1883. 

On  July  1, 1882,  the  sain  of  (6,771.18  was  available,  being  the  unex- 
pended balance  of  last  year's  appropriation.  It  is  to  be  applied  to 
strengthening  the  spars  of  the  south  jetty  lately  commenced. 

If  an  appropriation  for  this  improvement  is  made  by  Gougresa  at  its 
present  session,  it  is  intended  to  increase  the  length  and  height  of  the 
existing  spars  of  the  south  jetty  and  build  additional  works  of  similar 
description,  if  necessary*  The  jetty  itself  will  be  built  up  to  the  level 
of  low- water  where  it  has  not  yet  attained  that  height,  leaving,  however, 
a  gap  of  ample  width  and  depth  for  the  passage  of  vessels  over  it  until 
a  channel  in  the  desired  locality  is  opened.  In  view  of  the  scour  that 
will  be  induced  by  raising  the  work,  additional  mattresses  will  be  sunk 
to  increase  the  width  of  the  apron  foundation,  especially  at  or  near  the 
gap  where  strong  currents  are  anticipated  when  the  work  shall  have 
been  raised  on  either  side.  It  is  proposed  to  attend  to  these  operations 
first,  as  it  is  impracticable  to  extend  the  apron  of  the  south  jetty  imme- 
diately. The  water  ahead  of  the  present  seaward  terminus  of  the  jetty 
is  very  rough  and  very  shallow  for  the  next  half  tnile :  the  low-water 
depths  for  that  length  in  the  prolongation  of  the  axis  of  the  work  range 
from  less  than  1  foot  to  5  feet  at  most.  When  the  jetty  shall  have  been 
raised  as  far  as  the  present  apron  foundation  extends,  it  is  expected 
that  strong  currents  will  pass  around  the  head  of  the  work,  creating 
better  depths,  which  will  permit  the  extension  of  the  jetty  seaward. 

Whether  any  work  shall  be  done  on  the  north  jetty  during  the  present 
fiscal  year  will  depend  on  circumstances.  Nothing  need  be  done,  it 
appears,  if  Ward's  Bank  preserves  its  present  condition.  If  sufficient 
depths  are  being  developed  in  the  prolongation  of  the  axis  of  the  work, 
the  apron  foundation  of  the  north  jetty  may  be  further  extended,  if 
means  shall  be  on  hand  after  providing  for  the  more  important  work  on 
the  south  jetty. 

Jacksonville  is  the  seaport  of  the  Saint  John's  Eiver,  and  is  situated 
about  24  miles  from  its  mouth.  The  anchorage  in  &ont  of  the  city  is 
deep  and  capacious.  During  the  year  ending  June  30,  1882,  there 
arrived  at  this  port  487  vessels  with  aii  aggregate  tonnage  of  158,901 
tons,  and  501  vessels  cleared  of  a  total  tonnage  of  159,550  tons.  A  large 
business  was  done  in  lumber,  of  which  83,261,759  feet  was  shipped  dur- 
ing the  year. 

By  far  the  larger  number  of  vessels  and  tonnage  ai*e  engaged  in  the 
coastwise  trade.  The  foreign  commerce  is  small,  and  will  continue  to 
be  so  until  the  channel  of  entrance  at  the  mouth  of  the  river  shall  have 
been  permanently  located  and  deepened. 

The  river  from  the  bar  to  the  wharves  at  Jacksonville  is  generally  in 
a  good  navigable  condition  except  at  the  bend  at  Dame's  Point.  A  re- 
port on  the  condition  of  the  ship-channel  in  that  vicinity  was  submitted 
by  me  to  the  Chief  of  Engineers  under  dat^e  of  March  25,  1872,  printed 
as  a  part  of  Appendix  P  5  of  the  Annual  Eeport  of  the  Chief  of  Engi- 
neers for  1872.  In  my  annual  report  for  the  year  1879  the  cost  of  such 
works  as  would  be  needed  for  the  permanent  improvement  of  the  river 
at  Dame's  Point  was  estimated  at  $120,000,  an  estimate  which  is  subject 
to  revision  when  the  government  shall  decide  to  make  this  improvement, 
and  when  a  new  survey  shall  have  been  made.  Although  the  act«  of 
Congress  of  1880  and  1881,  by  which  appropriations  were  made,  simply 
l)rovide  for  the  improvement  of  the  Saint  John's  River,  without  any 
qualification,  it  was  understood  that  the  funds  thus  provided  were  to 
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be  expended  in  improving  the  mouth  of  the  river^  and  that  the  amelio-< 
ration  of  the  river  proper  requires  special  appropriations.  This  remark 
also  applies  more  or  less  to  the  case  of  the  wreck  of  the  steamer  Maple 
Leaf.  This  boat  was  sunk  by  the  explosion  of  a  torpedo  during  the  civil 
war,  near  Mandarin  Point,  15  miles  above  ^Jackson \ille.  A  communica- 
tion was  received  from  the  Chief  of  Engineers  dated  March  16,  1882, 
requiring  a  report  to  be  made  on  the  alleged  obstructions  to  navigation 
formed  by  this  wreck,  as  complained  of  by  parties  navigating  the  river. 

An  examination  having  been  made,  it  was  recommended  that  the  wreck 
be  removed  in  accordance  with  section  4  of  the  river  and  harbor  act  of 
Jane  14,  1880,  and  notice  was  given  by  advertising  to  parties  inter- 
estec^  in  vessel  or  cargo  to  remove  the  wreck  as  soon  as  practicable,  as 
otherwise  it  will  be  considered  as  derelict,  to  be  removed  by  government. 

I  have  nothing  new  to  add  to  the  few  remarks  made  by  me  in  my 
auDual  report  for  the  year  ending  June  30, 1881,  in  regard  to  the  amount 
of  commerce  and  navigation  that  will  be  benefited  by  completing  the 
work  of  improvement  now  in  progress  at  the  mouth  of  the  Saint  John's 
River.  With  a  deep  channel  secured  across  the  bar,  the  maritime  com- 
merce of  Jacksonville  will  soon  assume  larger  dimensions,  and  a  strong 
impulse  will  be  given  to  the  development  of  the  natural  resources  of  a 
large  portion  of  the  State  of  Florida. 

This  improvement  is  located  in  the  collection  district  of  Saint  John's;  Jacksonville 
I*  the  nearest  port  of  entry.   Import  duties  for  the  year  ending  June  30,  ISd'i,  $4,455.09. 

The  following  appropriations  have  been  made  for  this  work  since  the 
present  project  of  improvement  was  adopted  : 

Br  act  approved  Jane  14,  18«) $125,000 

By  act  approved  March  3,  18dl 100,000 

Total 225,000 

The  estimated  cost  of  the  improvement  is  $1,306,409. 

The  expenditures  up  to  June  30,  18^2,  amounted  to  $2lfifti2S.&2f  including  outstand- 
ing liabilities. 

The  following  pai>er8  accompany  this  report : 

Sheet  1,  chart  of  entrance,  showing  progress  of  work  and  results  of  recent  surveys. 
Sheet  2,  showinff  longitudinal  sections  and  diagrams  of  widths  of  the  south  jetty. 
Beport  of  Capt.  J.  C.  Post,  Corps  of  Engineers. 

Money  statement. 

Jrilyl,  1881,  amount  available 182,703  08 

Julv  1,  1882,  amount  expended  during  fiscal  year,  exclusive 

ofontstaading  liabilities  Jul vl,  1881 $152,677  67 

Jalv  1,1882,  outstanding  liabilities 23,254  23 

175,931  90 

Julyl,  1882,  amount  available 6,771  18 

Amount  appropriated  by  act  passed  August  2,  1882 150,000  00 

Amount  available  for  fiscal  year  ending  June  30, 18H3 156, 771  18 

Amount  (estimated)  required  for  completion  of  existing  project «. .  1, 081, 409  00 

Affloontthatcanbeprofitablyexpendedinfiscalyearending  June  30, 1884.      600, 000  00 


report  of  capt.  jame8  c.  post,  corps  of  engixeers. 

United  States  Engineer  Office, 

Jacksonville,  Fla.j  July  1,  1882. 

Colonel  :  I  have  to  submit  the  following  report  upon  the  work  for  the  improvement 
of  Saint  John's  River,  Florida,  for  the  year  ending  June  30,  18^j2: 
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Daring  the  last  year  work  has  been  done  on  both  jetties  under  two  contracts,  one 
with  Messrs.  Lara,  Ross  &  Co.,  and  the  other  with  Mr.  J.  H.  Darkee.  The  former 
constructed  on  the  south  jetty  2,027  feet  of  the  first  or  foundation  course  varying  from 
55  to  78  feet  wide,  3,002  feet  of  the  second  course  from  42  to  77  feet  wide,  and  on  the 
north  jetty  635  feet  of  the  lirst  course  42  t^  (U  feet  wide.  Total  length  of  the  different 
courses  of  both  jetiies,  5,664  feet.  The  latter  constructed  on  the  south  jetty  1,776  feet 
of  a  third  course  34  to  69  feet  wide,  1,;W0  feet  of  a  fourth  course  30  to  57  feet  wide,  and 
331  feet  of  a  fifth  course  32  to  50  feet  wide,  and  on  the  north  jetty  480  feet  of  the  first 
course  49  to  60  feet  wide.  Total  length  of  the  different  cotirses  of  both  jetties  laid  by 
J.  H.  Durkee,  3,967  feet. 

In  addition  to  the  above,  under  the  second  contract,  4,072  cubic  yards  of  stone  in 
excess  of  the  1  foot  in  thickness  required  on  each  course  were  placed  upon  the 
top  of  the  south  jetty,  where  the  water  was  too  shoal  to  lay  another  course  of 
mats.  In  this  manner  the  work  was  raised  level  with  low-water  for  a  distance  of  about 
1,000  feet  from  the  beginning  of  the  second  range  .or  main  direction  of  the  worl^^  and 
to  about  1  foot  below  low- water  for  an  additional  distance  of  500  feet.  The  remainder 
of  the  work,  to  the  end  of  the  fourth  course,  a  length  of  350  feet,  has  a  general  level 
of  from  2  to  3  feet  below  low-water.  Very  little  of  the  extra  stone  has  been  plac€*d 
upon  the  latter  portion. 

Eight  spurs,  each  about  90  feet  long,  and  composed  of  two  courses  of  mats,  the  sec- 
ond being  55  feet  in  length  on  the  north  side  and  60  feet  long  on  the  south  side,  were 
also  constrncted.  These  have  been  completed,  with  the  exception  of  1,073  cubic  vard» 
of  stone.  When  this  is  in  place,  which  will  probably  be  done  before  the  first  of  next 
month,  the  appropriation  available  for  this  contract  will  be  exhausted.  The  contract 
with  Messrs.  Lara,  Ross  &  Co.  has  been  completed. 

The  following  progress  has  been  made  upon  the  Jetty  up  to  the  present  time : 

SOUTH  JETTY. 

Length  of  first  course,  reported  June  30,  1881 2,786 

Length  of  first  course  constructed  this  yeaf 2, 027 

4,813 

Length  of  second  course  constructed  this  year 3,003 

Length  of  third  course  constructed  this  year 1,776 

Length  of  fourth  coui'se  constructed  this  year 1, 360 

Length  of  fifth  course  constructed  this  year 331 

Length  of  spurs,  first  course,  constructed  this  year 717 

Length  of  spurs,  second  course,  constructed  this  year 427 

1.144 

Total  length  of  the  several  courses  and  spurs  June  30,  1882 12. 447 

NORTH  JETTY. 

Length  of  first  course  constructed  June  30,  1882,  1,115  feet. 

The  widths  of  the  first  or  foundation  courses  were  determined  by  the  depth  of  water 
in  which  they  were  placed.  The  second  course  was  made  10  feet  narrower  than  the 
first,  and  each  of  the  succeeding  courses  was  H  feet  less  in  width  than  the  one  which 
precedes  it.  These  courses  var^  in  thickness  from  2^  to  4  feet,  depending  upon  the 
terms  of  the  contract  under  which  they  were  constructed.  Of  the  extension  of  the 
south  jetty  made  during  the  year,  1,626  feet  were  laid  on  the  second  or  main  range, 
328  feet  on  a  line  deflecting  T degree,  and  73  feet  on  a  line  deflecting  2  degrees  from 
this  range,  in  accordance  with  your  instructions. 

CONDITION  OF  THE   WORK  AKD  ITS  EFFECTS. 

As  far  as  can  be  ascertained  without  the  aid  of  a  diver,  both  jetties  are  in  perfectly 
good  condition.  Examinations  made  from  time  to  time  have  developed  considerable 
scour  along  both  sides  of  the  raised  portion  of  the  south  jetty.  In  some  places  a  deep- 
ening of  from  9  to  16  feet  has  been  found  about  25  feet  from  the  base  of  the  work,  but 
as  yet  no  settlement  has  been  detected  in  any  portion  of  it,  except  from  a  consolida- 
tion of  the  different  layers  comprising  it.  It  is  impossible  to  have  the  riprap  stone 
distributed  so  evenly  upon  the  various  courses  that  its  upper  surface,  upon  which  a 
mat  is  to  be  laid,  will  be  free  from  considerable  irregularities.  This  gives  each  of  the 
courses  a  greater  thickness  when  first  laid  than  they  have  later  when  they  are  heavily 
weighted  by  those  above  them.  The  irregular  settlement  of  about  1  foot,  which  was 
observed,  was  accounted  for  in  this  way. 

The  scour  on  the  south  side  is  principally  due  to  the  fall  of  the  layer  of  water  pass- 
ing over  the  work,  as  there  is  but  little  current  along  this  side,  except  at  the  higher 
stages  of  the  tides,  when  the  water  can  pass  freely  over  its  inner  or  shore  end.  Raising 
the  work  to  the  level  of  low- water  has  diminished  this  layer  and  retarded  the  scour. 
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On  the  north  side,  where  the  ehip  obaDnel  is  sttnated,  and  is  limited  by  the  work,  the 
cnrrent  ia  Tery  strong,  and  the  scour,  especially  near  the  extremity  of  the  raised  por- 
tion, has  been  very  great.  To  remove  this  action  from  the  base  of  the  work  and  re- 
fiomi  the  sconred  bottom  on  both  sides,  several  perpendicular  spurs  bave  been  con- 
atmcted  at  those  places  where  the  greatest  deepening  has  taken  place.  These  have 
been  made  as  large  as  the  balance  of  the  appropriation  would  permit,  but  it  is  not 
expected  that  they  are  either  of  safiicient  length  or  height  to  answer  fully  their  pur- 
pose. AH  the  mats  forming  these  spurs  are  m  position,  but  until  the  entire  comple- 
ment of  stone  is  in  place  their  full  etiects  cannot  be  known.  While  laying  the  mate 
the  contractors  experienced  great  difficulty  in  getting  them  pro]>erly  set,  l>ecause  of 
the  e^ldiee formed  by  the  currents  impinging  against  the  work.  The  bridle  lines  hold- 
log  them  were  necessarily  long — some  !i^0  to  35  feet — and  the  effect  of  the  eddies  was 
to  twist  the  mats  out  of  position  as  they  were  settling  upon  the  bottom.  The  entire 
work  resta  upon  a  sandy  bottom,  except  at  the  ridge  where  the  second  set  of  spurs, 
reckoning  from  the  west,  is  located.  At  this  place  there  seems  to  be  a  bed  ot  stiff 
bloe  clay,  bat  as  even  in  this  a  depth  of  9  feet  was  scoured  out,  and  as  this  part  of  the 
foondation  conrse  was  qnite  narrow,  it  was  thought  best  to  protect  it. 

The  north  jetty  was  commenced  at  the  line  of  low-water  on  the  beach  of  Fort 
(korge  Island  and  given  ik  direction  sooth  73^  east.  It  was  extended  in  a  straight 
line  towards  a  large  shoal  known  as  Ward's  Bank,  which  is  fVom  1  to  5  feet  high  at 
bw- water.  The  beach  in  rear  of  the  first  mat  has  increased  and  covered  it  with  sand, 
and  Ward's  Bank  has  grown  towards  the  work  and  covered  the  last  mat.  This  closes 
the  entire  shallow  channel  between  the  shoal  and  the  beach  at  low-water,  except  at 
the  narrow  depressions  in  the  work.  The  high-water  line  at  this  place  has  receded 
30O  feet  between  the  anrvey  of  1878  and  the  one  made  in  December  last  to  locate  the 
north  jetty.  No  change  has  been  noticed  since  then,  except  in  the  growth  of  the  beach 
below  this  line. 

There  has  been  bat  little  or  no  change  in  the  beach  sonth  of  the  south  Jetty  as  far 
east  as  the  Atlantic  House,  during  the  past  six  months.  Prior  to  this  time,  and  since 
the  survey  of  1878,  considerable  erosion  bad  been  observed  in  the  vicinity  of  the  lat- 
ter. From  this  point  to  the  Bomside  House,  on  the  f^ont  beach,  a  very  material  in- 
crease has  taken  place. 

Between  the  jetty  and  the  beach,  which  includes  the  Old  South  Channel,  there  has 
been  a  marked  shoaling,  except  within  a  distance  of  about  200  feet  of  the  work,  and 
Pelican  Bank  has  moved  very  much  nearer  the  sonth  shore.  Comparative  soundings 
taken  recently,  more  than  a  month  apart,  do  not  indicate  any  additional  change.  At 
the  hbore  end  uf  this  jetty,  where  the  work  is  but  20  feet  wide,  the  change  of  direction 
ef  an  outlet  from  the  marshes  known  as  South  River  caused  a  portion  200  feet  long  to 
settle  from  1  to  4  feet.  This  was  about  40  feet  from  the  inner  end  of  the  shore  connec- 
tion, near  high-water  line.  The  stream  has  again  changed  its  direction  and  left  the 
work,  and  the  depression  caused  by  the  settlement  has  tilled  with  drift  sand.  The 
high- water  line  is  about  the  same  as  orij^inally. 

The  inner  portion  of  the  channel  remains  in  about  the  same  position  as  it  was  a  few 
years  ago,  with  the  exception  of  its  place  of  crossing  the  line  of  the  south  jet^y.  This 
W  moved  seaward  about  400  feet,  and  is  undoubtedly  the  result  of  extending  the 
raised  portion  of  the  jetty.  It  was  expected  that  by  encroaching  upon  the  channel 
oo  its  south  side  it  would  be  pressed  gradually  northward  ana  eastward  until  it 
connected  with  the  sea  north  of  the  jetty.  The  raised  part  of  the  work  was  ex- 
tended as  far  as  the  appropriation  wonld  allow,  before  it  became  noceHnary  to  cou- 
itmct  the  spurs,  but  the  shoals  beyond,  protected  by  the  extension  of  the  two  courses 
of  mats,  have,  up  to  the  present  time,  prevente<l  the  spread  of  the  current  a  greater 
distance.  The  seaward  end  of  the  chaunol  in  January  last,  when  I  assumed  charge 
of  the  work,  under  your  direction,  extended  well  toward  the  south.  Since  then  it  has 
gradually  advanced  northward  until  now  its  geueral  direction  makes  an  angle  of  about 
ti^  with*tbe  second  or  main  range  of  the  work,  and  it  contains  a  greater  depth  by  2 
feet  than  is  given  in  either  channel  by  the  survey  of  IfilH.  The  least  depth  in  this 
channel  over  the  bar  is  9  feet  at  low-water,  or  l'^S>  feet  at  high-water.  The  depth  of 
water  where  the  channel  crossed)  the  work  is  13.5  feet  at  low-water. 

North  of  the  channel,  Ward's  Bank,  which  had  increaned  materially  towards  the 
south  since  the  last  report,  has  aj^ain  scoured  away  as  the  south  jetty  was  raised. 
This  scouring  is  apparently  continuing,  and  at  present  there  seem  to  be  indications  that 
the  channel  may  again  break  out  north  of  the  jetty  in  the  direction  of  the  wreck  of  the 
steamer  Lizzie  Baker.  It  has  already  occupied  this  position  in  former  years.  Sudden 
changes  have  often  been  noted  in  the  channel  across  this  bar,  and  frci^ueutly  the  etfect 
of  a  single  gale  is  to  give  it  an  entirely  new  direction.  It  is  not  at  all  improbable, 
therefore,  if  the  present  conditions  continue,  that,  if  a  new  channel  is  not  formed  be- 
fore the  usual  aatnmn  gale,  that  one  will  break  oat  in  the  direction  indicated  at  that 
time. 

When  work  is  resumed  under  another  appropriation,  the  protection  of  the  south 
jetty  being  of  first  importance,  an  examination  should  be  made  to  ascertain  if  addi- 
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tional  work  for  this  purpose  is  needed.  If  the  scour  still  encroaches  upon  its  fonndi^ 
tions  on  the  north  side,  the  spurs  should  be  increased  in  length  and  height,  and  poesi- 
blj  others  should  be  built.  If  it  continues  on  the  south  side  and  is  likely  to  undermine 
the  work,  it  will  probably  be  necessary  to  form  an  apron  between  the  spurs  to  receive 
the  falling  water.  The  length  of  the  spurs  on  this  side  is  likely  to  prove  sufficient, 
unless  the  current  along  the  work  is  increased ;  their  height  might  be  added  to  with 
with  good  effect. 

As  soon  as  the  work  in  its  present  advanced  state  is  made  secure,  if  the  direction  of 
the  channel  remains  unchanged,  the  remaining  portion  for  which  the  foundation  has 
been  laid  should  be  raised  to  low>water  after  leaving  a  gap  of  300  feet  wide  for  the 
accommodation  of  commerce.  This  gap  with  the  rapid  current,  which  will,  without 
doubt,  flow  through  it,  will  always  be  a  source  of  danger  to  the  work,  and  it  should  be 
closed  as  soon  as  circumstances  wiU  permit.  In  forming  it  by  sinking  the  additional 
courses  of  mats,  precautions  should  be  taken  to  strengthen  those  parts  of  the  jetty 
adjacent  to  it.  It  is  thought  preferable  to  raise  this  portion  as  proposed  before  ex- 
tending the  foundation  course  in  order  to  create  soonr.  By  this  means  it  is  expected 
a  greater  depth  of  water  will  be  obtained  in  which  this  course  can  be  laid  ana  thus 
give  greater  protection  to  it  from  the  action  of  the  heavy  seas. 

The  present  condition  of  the  shoals  on  the  north  sfde  of  the  channel  renders  the  further 
extension  of  the  north  jettv  unnecessary.  Should  these  change  so  as  to  permit  the 
laying  of  the  foundation  or  its  extension  in  a  fair  depth  of  water,  from  4  to  8  feet  at 
low-water,  it  should  be  continued,  even  if,  by  reason  of  the  intervening  shoals,  it  is 
necessary  to  leave  large  gaps.  These  latter  could  be  flUed  as  soon  as  the  water  be- 
came of  sufficient  depth. 

The  principal  article  of  export  from  this  river  is  lumber,  of  which  over  83,000,000  feet 
have  been  shipped  during  the  year  ending  June  30,  1882. 

This  improvement  is  located  in  the  collection  district  of  Saint  John's.  Jacksonville 
is  the  nearest  port  of  entry.  Import  duties  collected  for  the  year  ending  June  30, 
1882,  $4,455.09. 

The  following  drawings  accompany  this  report : 

Sheet  1.  Showing  site  of  the  two  jetties,  the  progress  made,  and  the  recent  sound- 
ings. 

Sheet  2.  Showing  longitudinal  section  and  diagram  of  widths  of  both  jetties  as  con> 
strncted. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Captain  of  Bn^neera, 

Lieut.  Col.  Q.  A.  Gillmore, 
Corp$  of  Engineers,  V.  S,  A, 


J  II. 

IMPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

During  the  fiscal  year  ending  June  30,  1882,  the  work  of  improving 
Volusia  Bar,  Florida,  was  carried  on  in  conformity  to  the  plan  submitted 
with  my  report  of  July  16, 1879. 

The  existing  plan  of  permanently  improving  Volusia  Bar  comprises 
the  construction  of  two  jetties,  with  a  view  of  establishing  a  channel 
depth  of  6  feet.  Heretofore  the  low-river  depth  on  the  bar  has  occasion- 
ally not  exceeded  3^  to  4^  feet.  For  this  purpose  the  jetties  were  to  be 
carried  out  beyond  the  bar  into  about  6  feet  of  water,  with  their  outer 
ends  200  to  250  feet  apart,  and  their  crests  at  the  level  of  low-water. 
These  two  jetties  were  estimated  to  cost  $15,000. 

Volusia  Bar  is  located  at  the  south  end  of  Lake  George,  about  162 
miles  from  the  mouth  of  the  Saint  John's  River,  at  a  point  where  the 
waters  of  the  river  discharge  into  the  lake. 

The  first  appropriation  ever  provided  for  improving  this  locality, 
amounting  to  *5,600,  was  made  bv  act  of  Congress  approved  June  14, 
1880. 

A  second  appropriation  of  $5,500  was  made  bv  act  approved  March 
3,  1881. 
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WORK  DONE  PRIOR   TO  JUNE  30,   1881. 

The  work  of  improving  Yolasia  B^  was  commenced  with  the  first 
appropriation  of  $5,000. 

The  west  jetty  was  built  to  a  length  of  1,950  linear  feet,  extending 
from  the  shore  to  about  3^  feet  depth  of  water  on  the  bar.  For  a  length 
of  988  feet  from  shore  tbe  width  of  the  mats  was  made  6  feet,  widen- 
mg  to  9  feet  in  a  length  of  32  feet,  while  the  outer  portion,  930  feet  long, 
was  made  12  feet  wide. 

The  mattresses  were  made  of  poles  and  brush,  and  they  were  covered 
with  broken  stone  averaging  50  pounds  per  square  foot  of  mattresses* 
The  height  of  the  jetty  aJong  the  crest  varies  from  2  to  2^  feet. 

Some  piles  were  driven  as  fenders  to  keep  boats  from  running  against 
the  work. 

OPERATIONS  DURING  THE  LAST  FISCAL.  TEAR. 

On  July  1, 1881,  the  sum  of  $5^500  was  available  for  continuing  the 
work  of  improving  Volusia  Bar. 

Proposals  for  expending  that  sum,  by  extending  the  west  jetty  across 
the  bar  to  the  6-foot  curve,  and  beginning  the  eaat  jetty,  had  been  in- 
invited  on  May  28,  1881. 

The  specifications  provided  for  the  jetty-work  to  be  composed  of  a 
compact  pole  and  brush-mattress  12  inches  thick,  exclusive  of  the  pole 
binders  on  top  and  bottom,  covered  with  broken  stone  to  a  depth  of  from 
6  to  18  inches,  as  might  be  directed. 

Only  one  bid  was  received,  which  was  rejected  as  being  too  high. 

As  authorized  by  department  letter  dated  June  29, 1881,  copies  of  the 
specifications  just  referred  to  were  circulated  among  contractors  famil- 
iar with  the  kind  of  work  therein  described. 

Two  proposals  were  received.  The  lowest  bid  was  made  by  Mr.  L. 
A.  Cunningham,  who  offered  to  furnish  and  put  in  place  mattresses  at 
the  price  of  $1  per  square  yard,  and  broken  stone  at  the  price  of  $6  per 
cubic  yard.  With  the  approval  of  the  Chief  of  Engineers,  the  contract 
was  awarded  to  Mr.  Cunningham,  under  date  of  December  7, 1881. 

Operations  commenced  in  Januarj^,  1882.  Some  weeks  were  spent  in 
collecting  and  preparing  the  necessary  material  j  towards  the  latter  part 
of  February'  the  first  mats  were  laid  for  the  east  jetty. 

From  an  examination  made  about  the  end  of  Februaiy,  1882,  by  my 
assistant,  Capt.  J.  C.  Post,  Corps  of  Engineers,  it  appeared  that  the  bar 
had  made  out  into  the  lake  for  a  length  of  about  150  feet  since  the  con- 
struction of  the  west  jetty  was  commenced.  It  was  thought  expedient 
to  adopt  means  for  opening  a  channel  of  about  75  feet  width  and  from 
6  to  7  feet  depth  across  the  bar,  by  driving  two  rows  of  piles,  arranged  in 
clusters,  between  the  two  jetties.  These  piles  would  prevent  the  steam- 
ers from  grounding  on  the  jetties,  and  require  them  to  follow  the  same 
courBe  in  passing  over  the  bar.  The  action  of  the  steamers  was  ex- 
pected also  to  keep  open  a  channel  of  adequate  depth  when  once  made, 
by  confining  them  within  the  narrow  limits  of  the  piling. 

This  additional  work  was  approved  by  the  department,  and  since  it 
was  not  provided  for  in  the  contract  of  December  7, 1881,  a  supplement- 
ary agreement  was  entered  into  with  the  contractor,  Mr.  Cunningham, 
on  March  31,  1882,  under  which  he  was  to  furnish  and  drive  piles  across 
the  bar  inside  the  lines  of  jetties,  as  might  be  directed  by  the  engineerin 
charge,  at  the  price  of  $12  per  pile  for  50  or  more  up  to  75  piles,  or  til 
for  75  or  more  up  to  100  piles,  and  tlO  per  pile  for  100  or  more.  The 
piles  were  to  be  25  feet  long,  not  less  than  12  inches  in  diameter  at  the 
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large  end,  and  were  to  be  driven  10  feet,  or  as  far  as  would  be  cousid- 
ered  reasonable  by  the  engineer  ^n  charge. 

Operations  were  closed  in  May,  1882,  the  appropriation  having  be- 
come exhausted. 

The  work  done  comprised  the  construction  of  1,836  linear  feet  of  the 
bottom  course  of  mattresses  on  the  line  of  the  eaat  jetty  of  6  feet  width 
beginniug  from  shore.  The  west  jetty  was  extended  across  the  bar  by 
a  bottom  course  of  mats  12  feet  wide,  and  aggregating  256  feet  in  length. 
A  second  course  of  mats  of  6  feet  width,  and  aggregating  159  linear 
feet,  was  placed  on  the  outer  portion  of  the  west  jetty.  About  1,060 
square  yards  of  mattress  and  over  370  cubic  yards  of  broken  stone 
were  placed  in  executing  the  work.  There  were  also  one  hundred  piles 
driven  in  clusters  of  three  and  four  to  confine  the  passage  of  boats  over 
the  bar  to  a  channel  75  feet  in  width. 

The  bottom  course  of  the  west  jetty  has  now  reached  a  length  of  2,206 
feet. 

The  bar  has  narrowed,  and  has  incf^eased  about  1  foot  in  depth  since 
the  survey  of  1879  was  made. 

OPERATIONS   CONTEMPLATED    DURINO   THE    PRESENT   FISOAJL  YBAB. 

With  such  appropriation  as  shall  become  available,  it  is  proposed  to 
continue  work  on  the  east  jetty  and  make  a  resurvey  of  the  locality, 
in  order  to  see  whether  material  changes  have  occurred  since  the  sur- 
vey was  made,  a  report  of  which,  dated  July  16. 1879,  was  printed  as 
Appendix  I  9  of  the  Annual  Eeport  of  the  Chief  !^ngineers  of  1879,  and 
to  determine  what  additional  work,  if  any,  will  be  required  to  secure  a 
permanent  channel  of  sufficient  depth  over  the  bar. 

It  is  probable  that  the  original  estimate  will  be  somewhat  exceeded 
in  completing  the  improvement,  since  the  jetties  will  be  longer  than 
first  calculated,  and  their  outer  portions  will  be  higher  and  consume 
more  material,  being  located  in  water  from  5  to  7  feet  depth.  The  piles 
lately  driven  formed  no  part  of  the  original  project.  Some  dredging 
may  also  have  to  be  done. 

As  to  the  amount  of  commerce  and  navigation  that  would  be  benefited 
by  the  completion  of  the  improvement  of  Volusia  Bar,  I  beg  leave  to 
refer  to  the  few  remarks  made  on  that  subject  in  my  annual  report  to 
the  Chief  of  Engineers  for  1881. 

This  work  is  located  in  the  collection  district  of  Saint  John's.  Jacksonville  is  the 
nearest  port  of  entry.    Amount  of  duties  collected  in  1881,  $4,455.09. 

The  following  papers  are  transmitted  herewith : 
Eeport  of  Capt.  J.  C.  Post,  Corps  of  Engineers. 
Chart  of  Volusia  Bar,  showing  sites  of  jetties. 

Money  statement 

July  1,  1881,  amount  available $5,500  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1881 $5,389  00 

July  1,  1882,  outstanding  liabilities 45  00 

5,434  00 

Julyl,  1882,  amount  available 66  00 

Amount  appropriated  by  act  passed  August  2,  1882 5, 000  00 


Amount  available  for  fiscal  year  ending  June  30,  1883 5,066  00 

Amount  (estimated)  reqnireil  for  completion  of  existing  project 1 ,  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .     1, 000  00 
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Ahttraet  of  proposals  for  connirwMng  jetHe$  at  Volusia  BaVj  Florida,  opened  September 

28,  1881. 


Xol  Bidders. 


I  — 
I 


5  *»  • 


1  L.  A.  CanoiDj^ham,  Batavia,  K.T.* $1  00 

2  J.C. Greeley,  JaokMnvllle,  Fla I         1  50 


16  00 
6  76 


*  Contract  awarded  at  prices  stated.    Work  completed  in  May,  1882. 


report  of  capt.  j.\me8  c.  post,  corps  of  engineers. 

United  States  Engineer  Office, 

Jacksonville,  July  I,  1682. 

Colonel  :  I  have  to  stibmit  the  following  report  of  the  progresM  of  the  work  for  the 
improvemeot  of  Volusia  Bar,  Florida,  for  t^e  fiscal  year  ending  Juue  30,  1882. 
By  act  of  (  ongress  approved  March  3, 1881,  the  sum  of  $5,500  was  appropriated  for 


tMce.  It  was  formed  of  log  mats  about  30  feet  long  and  28  inches  thick  laid  end  to 
end.  These  consisied  of  a  bottom  grillage  of  poles  4  inches  in  diameter  placed  5  feet 
apirt  in  two  conrses  perpendicular  to  each  other.  Two  layers  of  brush,  transverse  to 
each  other,  and  aggregating  1  foot  in  thickness,  were  then  placed  upon  this,  and  on 
the  top  of  the  brusu  another  giillage  similar  to  the  one  underneath  was  laid,  and  the 
two  firmly  fastened  together  at  the  points  of  intersection  of  each.  About  3  cubic  feet 
of  stone  were  placed  on  each  linear  foot  of  the  work,  or  about  50  pounds  of  stone  to 
tbesqaare  foot.  The  accompanying  chart  gives  the  position  and  a  section  of  the 
vork  as  constructed.     Its  outer  end  lies  in  water  2.2  feet  in  depth. 

The  west  j»«tty,  which  had  been  made  1,950  feet  long  during  the  previous  year,  was 
sbo  extended  2u6  feet,  to  a  depth  of  5.8  feet  at  low- water.  This  extension  was  made 
12  feet  wide,  and  the  matii  were  constructed  similarly  to  those  of  the  east  jetty,  except 
the  enter  portion,  159  feet  long,  where,  on  account  of  the  increased  depth,  a  double 
mat  was  used.  A  cross-section  of  this  latter  is  also  shown  in  drawings.  About  14 
cobic  feet  of  stone  were  placed  on  each  linear  foot  of  this  extension.  The  work  was 
closed  June  1,  the  appropriation  being  exhausted. 

The  constant  changes  in  the  bar,  which  increases  during  high^water  or  freshets  and 
Koore  again  during  low- water,  as  well  as  the  shifting  character  of  the  channel,  caused 
in  part  by  the  shoals  formed  by  the  groumling  of  the  passing  steamers,  induced  an  at- 
tempt, with  your  approval,  to  confine  the  crossing  of  the  latter  to  a  narrow  channel. 
It  was  thought  that,  if  the  ai^tion  of  all  the  steamers  were  restricted  as  nearly  as 
poi»ible  to  one  line,  better  water  and  a  more  constant  channel  could  be  maintained 
thsD  by  allowing  each  vessel  to  find  its  own  way,  run  aground,  and  form  some  new 
shoal.  Accordingly  two  lines  of  piling,  75  feet  apart  and  inclosing  the  best  water, 
were  driven,  extending  from  6  feet  of  water  outside  the  bar  to  the  sam^^  depth  within. 
They  were  placed  in  clusters  of  thr^e  and  fonr,  and  are  located  upon  the  chart,  together 
with  the  soundings  taken  just  before  the  close  of  the  work.  These  latter  show  a 
chauoel  of  more  than  5  feet  in  depth  at  low  water,  or  about  1  foot  greater  than  the 
depth  given  by  the  chart  prepared  by  Mr.  Daubeney  from  his  survey  of  1879.  By  a 
comparison  of  these  two  charts  it  will  also  be  seen  that  the  6-foot  curve  on  the  north 
side  of  the  bar  has  advanced  into  Lake  George  250  feet,  and  the  same  curve  on  the 
inside  or  south  of  the  ba  has  a<lvance<l  375  feet.  The  bar  is,  therefore,  about  125  feet 
narrower  than  it  was  in  1879.  The  mat-erials  composing  it,  ascertained  while  the  piles 
Were  being  driven,  are  sand  for  a  depth  of  from  1  to  2  fe«t,  then  soft  mud  or  clay  3  to 
5  feet,  after  which  very  hard  bottom  was  enconntered,  supposed  to  be  sand. 

Lake  George,  into  which  the  Saint  John's  River  enters  at  this  place,  is  12  miles 
loo)(and7  miles  wide,  with  a  greatest  depth  of  11  feet  given  by  the  Coast  Survey 
chart}  of  187H.  The  water  dec^pens  so  gradually  that  this  depth  is  not  fouud  within 
^  miles  of  the  6-foot  curve  of  the  bar,  though  9  feet,  or  a  depth  of  3  feet  greater,  is 
fonnd  in  a  comparatively  short  distance.  This  shoal  water  materially  adds  to  the  dif- 
ficalties  of  gaining  an  increased  depth  in  the  channel  through  the  use  of  jetties,  as  the 
baris  likely  to  advance  with  them  as  they  are  prolonged.     With  the  present  arrange- 
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meiit,  if  the  8t€*anier8  can  ititaiu,  with  the.  aid  of  the  jettien,  the  present  depth  in  the 
narrow  channel  between  the  piles,  it  Avoiild  8#'eni  as  if  the  best  results  po.*8ible  are 
obtained,  unless  dredging  is  attempted.  This  latter  will  be  attended  by  doubtfiil  re- 
sults, as  it  will  depend  upon  the  ability  of  the  steamers  to  keep  the  channel  open  after 
it  is  once  dredged.  «  A  slight  additional  and  probably  beneticial  effect  might  be  prodnceil 
by  the  extension  of  the  east  jetty  to  the  line  of  piling,  and  thecurreut  across  the  bar 
might  a:so  be  increased  somewhat  by  raising  a  low  place  to  the  level  of  low-water  in 
each  of  the  jetties  as  at  pre&ent  constructed.  It  might  also  be  well  to  coi>struct  a  short 
deflecting  spur  from  the  west  jetty  to  prevent  the  cunvnt  from  leaving  the  present 
channel  under  the  influence  of  the  east  jetty.  Beyond  this  it  appears  as,  if  an  attempt 
to  lengthen  either  of  the  works  was  made,  it  would  only  result  in  the  advance  of  the 
bar  without  better  wat-er,  except  possibly  fi)r  a  very  limited  ptriod. 

The  country  likely  to  be  benefit*  d  by  this  imnrovement  comprises  at  least  eight 
counties  in  the  State,  whose  united  area  is  26,:{00  square  miles.  According  to  the 
lat'est  statistics,  those  of  1879,  the  population  of  this  area  was  about  40,000,  and  the 
valuation  of  the  land  under  cultivation  with  its  improvements  $7,500,000.  The  produc- 
tion from  this  area  for  the  same  year  amounted  to  $800,000.  During  the  past  year  8 
steamers,  making  regular  tripn  on  the  river  and  crossing  thii  bar,  have  carried  freight 
valued  at  |:i,tJOO,000,  and  collected  about  $54,000  in  passenger  fares.  Still  another 
steamer  was  run  between  Palatka  and  Sanford  during  the  winter  months,  connecting 
with  the  regular  day  line  from  Ja<-ksonville.  No  account  of  the  business  done  by  this 
boat,  which  consisted  chiefly  of  carrying  passengers,  could  be  obtained.  All  of  the 
stenmera  connect  with  two  lines  of  railroads  into  the  interior.  One  extends  from 
Astor,  7  miles  above  Lake  George,  to  Fort  Macon,  on  Lake  Kustis,  a  distance  of  :28  miles. 
The  other  isnow  running  from  Sanford  to  Kissimmee  City,  at  thehead  of  Lake  Tohopo- 
keliga,  and  is  40  miles  in  length.  From  Kissimmee  City  steamers  run  to  Lakes  Istokpoga 
and  Okeechobee,  a  distance  of  about  140  miles.  There  are  several  other  projects  for  the 
construction  of  roads  to  connect  with -the  upper  river  steamers,  which,  if  built,  will 
largely  increase  the  freights  and  passengers  passing  over  this  bar.  On  the  other  hand, 
the  river  business  may  be  somewhat  reduced  by  the  construction  of  other  roads  also 
contemplated,  which  are  to  connect  with  the  through  lines  running  north. 

This  work  is  located  in  the  collection  district  of  Saint  John's.  Jacksonville  is  the 
nearest  port  of  entry. 

Amount  of  import  duties  collected  for  the  year  ending  June  30,  18(^2,  is  $4,455.09. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Captain  of  Enffineers. 

Lient.  Col.  Q.  A.  Gillmork, 

Corps  of  Engineers  J  U.  S.  J, 


J    12. 

IMPROVEMENT  OF  SAINT  AUGUSTINE'S  CREEK  (THUNDERBOLT  RIVER), 

GEORGIA. 

By  river  and  harbor  act  approved  March  3, 1879,  the  sum  of  $5,000 
was  appropriated  for  improving  Saint  Augustine's  Creek,  Georgia,  con- 
stituting a  part  of  the  inside  passage  between  the  Savannah  River  and 
Jacksonville,  ¥h\. 

This  is  the  first  appropriation  ever  made  by  Congress  for  this  river. 

The  improvement  consisted  in  the  partial  removal  of  the  wreck  of  a 
large  timber  dry  dock  sifuk  in  the  middle  of  the  stream  during  the  late 
civil  war.  As  stated  in  my  last  annual  report,  the  wreck  was  removed 
to  a  minimum  depth  of  10  feet  below  mean  low-water. 

There  appears  to  be  no  necessity  at  present  for  any  further  improve- 
ment of  the  river  at  this  point,  and  no  further  appropriation  is  asked. 

This  work  is  located  in  the  collection  district  of  Savannah.      Savannah  is  the  nearest 
port  of  entiy. 
Amount  of  import  duties,  tonnage  dues,  ifrc,  collecte<l  in  1881,  |393,265.84. 

Money  statement 

July  1,  1881,  amount  available $3,417  66 

July  1,  1882,  amoant  available 3,417  66 
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J  13. 

IMPROVEMENT  OF  INSIDE  PASSAGE  BETWEEN  FERNANDINA  AND  l*AINT 

JOHN'S  RIVER,  FLORIDA. 

By  act  approved  June  14,  1880,  the  sum  of  $7,000  was  appropriated 
for  con  tinning  the  improvement  of  this  passage. 

Appropriations  for  its  improvement  were  made  at  various  times  from 
1828  to  1838,  aggregating  $78,000,  chiefly  expended  in  dredging  out 
Kingsley's  Cut  in  Amelia  River,  3  or  4  miles  south  of  Fernandina,  and 
Gunnison's  Cut,  in  Saw  Pit  Creek,  4J  miles  south  of  Nassau  Sound. 

No  further  appropriations  were  made  until  the  yeai*  1874. 

By  act  approved  June  23,  1874,  the  sum  of  $10,000  was  appropriated, 
of  which  $2,627.60  was  employed  in  making  a  thorough  survey  of  that 
part  of  the  route  south  of  Nassau  Inlet,  about  14  miles  in  length,  except 
Similes  on  the  northern  end  of  it.  The  balance  of  the  appropriation  was 
expended  during  the  fiscal  year  ending  June  30, 1876,  in  dredging  at  va- 
rious shoals  between  Nassau  Sound  and  Saint  John's  River.  It  resulted 
in  a  cut  being  made  4  feet  deep  and  40  feet  wide  at  mean  low- water, 
giving  a  flood-tide  channel  of  9  feet  depth  over  the  worst  shoals. 

Two  other  appropriations  were  subsequently  made  of  $7,000  by  acts 
approved  March  3,  1879,  and  June  14,  1880. 

Since  the  survey  above  referred  to  was  made  theshoalest  portions  of  the 
inside  passage  were  temporarily  improved  by  dredging,  mainly  at  the 
confluence  of  Sisters  Creek  and  Saint  John's  River,  at  Cow  Bank,  Oc- 
molgee  Point,  Deep  Water  Point,  and  Gunnison's  Cut. 

The  last- mentioned  appropriation  of  $7,000  was  not  exhausted  when 
work  was  suspended  on  December  1,  1880.  Operations  have  not  been 
resumed  since  that  time,  for  the  reasons  that  there  seemed  to  be  not 
only  no  urgent  need  for  their  continuance,  but  no  prospect  of  securing 
any  permanent  benefit  from  the  expenditure  of  small  appropriations. 

The  direct  connection  of  Fernandina  and  Jacksonville  by  rail,  re- 
cently completed,  undoubtedly  lessens  the  value  of  tbis  inland  water- 
Tonte.  After  the  bar  at  the  mouth  of  Saint  John's  River,  and  that 
river  itself  as  far  as  Jacksonville,  have  been  improved,  passengers  and 
freight  between  Jacksonville,  Fernandina,  and  Savannah  will  have  a 
choice  between  transit  by  rail,  on  a  moderately  quick  schedule,  and 
transit  by  sea  and  river  by  coasting  steamers. 

Still  the  inside  passage  between  Savannah  and  Jacksonville,  which 
actually  continues  far  into  the  interior  of  Florida,  by  means  of  the 
Saint  John's  River,  may  be  considered  as  a  valuable  water-route  for 
many  purposes. 

Its  importance  in  the  case  of  the  United  States  becoming  involved  in 
war  with  a  maritime  power  has  been  pointed  out  in  former  reports. 

Its  improvement,  when  undertaken,  should  be  on  a  liberal  scale. 

The  following  appropriations  have  been  made  for  this  work  since 
1874: 

By  act  of  Congress  approved  Jnne  23,  1874 $10, 000 

By  aclof  Congress  approved  March  3, 1879 7,000 

By  act  of  Congress  approved  June  14,  1880 7,000 

Total 24,000 

The  total  expenditures  since  1874,  including  the  cost  of  the  survey, 
were  $19,565.55. 

Thia  inland  route  is  Partly  in  the  collection  district  of  Fernandina  and  partly  in  that 
of  Saint  John's,  of  which  Fernandina  and  Jacksonville  are  the  respective  ports  of 
fintry. 
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Money  statement 

July  1,  1881,  amount  available |4, 437  51 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1*1881 3  06 

July  1,  1882,  amount  available 4, 434  45 


J  M. 

SURVEY  FOR  OPENING  OF  STEAMBOAT  COMMUNK.'ATION  FROM  THE 
SAINT  JOHN'S  RIVER,  FLORIDA,  BY  WAY  OF  TOPOKALIJA  LAKE,  TO 
CHARLOTTE  HARBOR  OR  PEACE  CREEK. 

United  States  Engineer  Office, 

New  York,  May  23,  1882. 

General:  Section  2  of  the  river  and  harbor  act  approved  June  14, 
1880,  provided  that  the  Secretary  of  War  be  directed  to  cause  an  ex- 
amination or  survey,  or  both,  with  estimates  of  cost,  to  be  made  for  the 
opening  of  steamboat  communication  from  the  Saint  John's  Ei  ver,  Florida, 
by  way  of  Topokalija  Lake,  to  Charlotte  Harbor  or  Peace  Creek. 

By  department  letter  dated  June  17. 188(),  the  work  was  assigned  to 
my  charge,  and  I  have  the  honor  to  submit  the  following  partial  report 
thereon,  which  has  been  made  as  full  as  the  limited  means  at  my  disposal 
would  permit. 

The  general  location  of  the  lines  to  be  examined  or  surveyed  waa  in- 
dicated by  the  condition  tbat  Topokalija,  or  more  correctly  Tohopoke- 
liga,  Lake  should  constitute  an  integral  part  of  the  route,  and  the  field 
work  was  planned  and  executed  accordingly. 

The  great  extent  of  country  representing  the  site  of  the  operations, 
the  innumerable  difficulties  encountered  in  the  wilderness  of  swamps, 
marshes,  and  prairies  through  which  very  many  miles  of  the  survey  had 
to  be  run,  and  an  almost  total  absence  of  an^^^  regular  or  organized 
means  of  communication,  have  intervened  to  prevent  a  thorough  and  in 
all  respects  satisfactory  accomplishment  of  the  object  in  view. 

It  is  believed,  however,  that  the  leading  object  of  the  survey,  which 
has  been  understood  to  be  the  determination  of  the  feasibility,  or  other- 
wise, of  a  project  for  opening  up  steamboat  communication  between  the 
^points  indicated  in  the  ac;t,  has  been  fully  attained. 

Assistant  Engineer  G.  Daubene^'  was  originally  selected  to  conduct 
the  survey.  He  proceeded  to  Florida  in  December,  1880,  where  he  was 
for  some  time  engaged  in  examining  the  Upper  Saint  John's  River,  in 
procuring  information  necessary  for  deciding  upon  a  detailed  plan  of 
operations,  in  obtaining  numerous  copies  of  township  maps  from  the 
United  States  land  office  at  Gainesville,  Fla.,  and  in  making  arrange* 
ments  for  transportation  and  supplies. 

The  first  party  took  the  field  February  1,  1831,  and  another  very  soon 
thereafter. 

During  the  month  of  March,  1881,  Mr.  Daubeney  was  relieved  from 
his  duties  at  his  own  request,  and  Mr.  W.G.  Williamson,  of  Lexington, 
Va.,  was  appointed  his  successor.  His  assistants  on  the  survey,  in  charge 
of  parties,  were  Mr.  J.F.  Le  Bairon,  Mr.  J.  Gartland,  and  Mr.  R.  Paulsen. 

The  field  work  was  completed,  so  far  as  the  funds  allotted  therefor 
would  allow,  in  July,  1881. 

Since  the  act  providing  for  the  survey  explicitly  states  that  the  con- 
templated route  should  include  Lake  Tohopokeliga,  the  principal  lines 
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examined  and  surveyed  were  run  so  as  to  connect  that  lake  with  the 
eastern  and  western  terminal  points  indicated  in  the  act.  Practically 
the  operations  extended  from  longitude  S(P  48'  west  to  longitude  82<^ 
IS'  west,  and  from  latitude  26o  30'  north  to  latitude  28^  30'  north. 

Neither  the  terminal  point  of  the  route  on  the  Saint  John's  River  nor 
the  draught  and  tonnage  of  steamboats  to  be  accommodated  had  been 
indicated  in  the  act.  Mr.  Daubeney's  examination  of  that  river  from 
Lake  Monroe  to  Lake  Winder  showed  that  although  it  was  in  some 
places  only  about  50  feet  wide,  it  contained  plenty  of  water  for  a  stern- 
wheel  steamboat  about  70  feet  long,  with  20  feet  beam  and  drawing  3 
feet  of  water.  Assistant  Williamson  says  of  this  reaeh  that  it  is  ex- 
tremely crooked  and  in  some  places  quite  shoal,  but  thinks  it  capable 
of  being  made  navigable  for  boats  drawing  from  4  to  5  feet  of  water. 
That  section  of  the  river  between  Lakes  Poinsett  and  Winder  was  found 
to  be  as  good  in  regard  to  navigation  as  any  of  the  other  reaches  above 
Lake  Harney,  and  since  that  section  was  nearest  to  the  given  interme- 
diate point  of  the  route,  Ijake  Tohopokeliga,  it  was  decided  to  run  a 
transit  and  level  line  from  that  lake  to  either  Lake  Poinsett  or  Winder. 

A  line  to  Lake  Poinsett  was  found  to  be  impracticable  for  the  passage 
of  a  team,  which  necessarily  had  to  accompany  a  party  carrying  with  it 
a  quantity  of  provisions  and  other  material.  A  transit  and  level  line 
to  Lake  Winder  was  then  chosen  and  successfully  run. 

The  surface  of  Lake  Winder  was  found  to  beat  an  elevation  of  18.737 
fi»t  above  the  mean  high-water  level  of  the  Gulf  at  the  mouth  of  Peace 
Creek. 

The  eastern  terminus  of  the  line  on  that  lake  was  located  near  Fort 
Taylor,  at  the  mouth  of  Wolf  Creek,  township  26  south,  range  35  east. 

It  was  assumed  that  in  order  to  comply  fully  with  the  requirements 
of  the  act  of  Congress  it  was  necessary  to  determine  whether  a  practi- 
cable route  might  be  established  by  utilizing  as  portions  of  it  the  lakes 
between  Tohopokeliga  Lake  and  Upper  Saint  John's  Biver,  on  the  east 
idde,  and  certain  other  lakes  situated  between  Tohopokeliga  Lake  and 
Peace  Creek  on  the  west  side. 

It  was  likewise  assumed  that  the  act  contemplated  a  water-route 
▼ithoat  locks,  suitable  for  such  steamboats  as  are  able  to  ascend  the 
Saint  John's  Elver  as  far  as  Lake  Winder. 

From  the  facts  developed  by  the  surveys  and  examinations  of  Mr. 
Williamson  and  his  assistants  the  conclusion  is  reached  that  it  is  not 
practicable  to  establish  a  through  route  from  the  Saint  John^s  Eiver, 
by  way  of  Tohopokeliga  Lake,  to  Charlotte  Harbor  or  Peace  Creek,  on 
the  west  coast  of  the  Florida  xieniusula,  without  the  employment  of 
locks,  except  perhaps  at  a  cost  plainly  unwarranted  by  the  amount  of 
traffic  and  the  extent  of  population  that  would  for  many  years  to  come 
be  accommodated  by  it. 

For  convenience  of  description  the  route  via  Tohopokeliga  Lake,  as 
snrveyed,  will  be  considered  as  composed  of  three  sections,  to  wit:  An 
easterly  section,  from  Lake  Winder  to  Tohopokeliga  Lake ;  a  central 
section,  from  the  last-named  lake  to  Lake  Kissimmee ;  and  a  westerly 
section  from  Lake  Kissimmee  west  to  Peace  Creek,  and  following  that 
creek  down  to  its  entrance  into  Charlotte  Harbor.  These  difterent  sec- 
tions will  be  briefly  reviewed. 

EASTERLY   SECTION. 

There  are  two  lakes  of  importance  situated  between  the  terminal  points 
of  this  section  that  might  be  utilized  either  as  parts  of  the  route  or 
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as  reservoirs  for  supplying  it  with  water.  They  are  Little  Tohopoke- 
liga  Lake,  with  an  area  of  20.75  square  miles  of  water  surface,  and  Alii- 
gator  Lake,  having  an  area  of  5.83  square  miles.  A  small  sheet  of 
water,  Lake  Isabel,  of  about  half  a  square  mile  area,  lies  between 
them.  Tohopokeliga  Lake  extends  over  an  area  of  about  26  square 
miles.  At  the  time  of  the  survey  its  water  level  was  45.86  feet  above 
that  of  Lake  Winder,  and  from  6  to  7  feet  below  that  of  the  three  in- 
termediate lakes  named,  which  are  practically  on  the  same  level,  the 
smallest  lake  being  slightly  the  highest  of  the  three. 

By  the  transit  and  level  line  run  from  Lake  Winder  to  the  Lakes 
Tohopokeliga,  by  way  of  the  intermediate  lakes,  the  distance  is  41.68 
miles,  and  from  the  northeasterly  point  of  Tohopokeliga  Lake,  the  ter- 
minal point  of  the  transit  line,  down  the  lake  to  the  exit  of  Kissiramee 
Eiver,  11.3  miles  more,  or  an  aggregate  length  of  52.98  miles  from  Lake 
Winder  to  the  outflow  of  the  river. 

An  open  cut  along  such  a  route  would  result  in  draining  the  water 
of  the  three  intermediate  lakes  and  their  tributary  swamps  into  Tohopo- 
keliga Lake,  unless  a  lock  is  interposed  between  the  two  Tohopokelif)^ 
Lakes. 

Assistant  Williamson  suggests,  without  recommending  it,  a  shorter 
line  by  connecting  Alligator  Lake  directly  with  Tohopokeliga  Lake,  but 
says  that  a  lock  would  likewise  be  necessary  between  these  two  lakes. 

A  third  scheme  might  consist  in  connecting  Lake  Winder  by  nearly 
a  straight  line  with  Tohopokeliga  Lake  near  its  southern  end.  The 
length  of  this  line  to  the  exit  or  head  of  Kissimmee  River,  at  the  sonth 
end  of  the  last-named  lake,  would  be  about  32  miles,  of  which  about  30 
miles  is  in  excavation. 

Such  a  line,  if  locks  could  be  di^iipeused  with,  would  not  be  impossible 
in  regard  to  the  currents  that  would  be  produced  in  it  during  ordinary 
low- water  stages.  The  difference  of  the  elevation  of  the  water  level  at 
the  two  ends  of  the  cut  is  shown  by  the  surve.v  to  be  45.856  feet,  equal 
to  a  slope  of  .0002895,  or  18.34  inches  per  mile. 

With  a  normal  cross-section  of  the  canal  of  40  feet  width  at  bottom, 
65  feet  width  at  the  water  surface,  and  5  feet  depth,  the  mean  velocity 
of  the  current  would  be  about  2.577  feet  per  second,  or  1|  miles  per 
hour,  which  would  not  be  objectionable. 

The  volume  of  discharge,  under  such  conditions,  amounts  to  676  cubic 
feet  per  second.  During  a  month  of  thirty  days  the  consumption  of 
water,  to  maintain  a  depth  of  5  feet  in  the  cut,  would  amount  to  not  less 
than  1,753,400,000  cubic  feet,  without  estimating  for  losses  by  evapora- 
tion and  filtration.  Possibly  there  would  be  no  loss  from  the  latter  source 
that  would  not  be  compensated  by  infiltration  owing  to  the  depth  of  the 
cut. 

But  a  little  calculation  shows  that  during  the  dry  season  of  the  year 
the  quantit}^  of  water  required  for  keeping  the  open  cut  in  navigable 
condition  cannot  be  secured  from  the  rainfall  occurring  in  that  time. 

Observations  in  regard  to  rainfall  have  for  several  years  been  made  at 
Pnnta  Kassa,  near  the  mouth  of  theCaloosahatchie,  by  the  United  States 
Signal  Service,  and  the  general  data  of  these  observations  are  appended 
to  Assistant  Williamson's  report.  In  this  part  of  the  country  the  driest 
mouths  of  the  3'ear  are  generally  February,  March,  and  April.  During 
these  three  months,  in  1881,  while  the  survey  was  in  progress,  the  ag- 
gregate rainfall  amounted  to  2.24  inches.  Allowing  •that  one-third  of 
this  quantity  could  be  drawn  into  the  canal,  it  would  require  a  drainage 
area  of  over  3,000  square  miles  to  supply  the  canal  with  water  if  de- 
pendence be  placed  solely  on  the  rainfall  during  the  three  months. 


APPENDIX   J.  1207 

Sacb  au  area  would  be  equal  in  extent  to  about  eighty -four  townships, 
and  a  glauce  at  the  ruap  clearly  shows  that  it  would  not  be  available. 

Gates  would  therefore  be  needed  at  the  several  lakes  serving  as  res- 
ervoirs for  retaining  the  water  collected  during  the  rainy  season,  and 
for  regulating  the  onttlow ;  but  even  then  the  result  would  be  doubtful 
and  uncertain,  for  the  following  reasons: 

Tohopokeliga  Lake,  together  with  the  Little  Tohopokeliga,  Lake  Isa- 
bel, and  Alligator  Lake,  have  an  aggiegate  area  of  water  surface  of 
about  53  square  miles.  The  area  of  the  swamps,  &c.,  tributary  to  these 
lakes  is  estimated  at  250  square  miles. 

The  evai>oration  at  the  water  surface  of  the  lakes  may  be  estimated 
at  three-tenths  of  an  inch  ])er  day.  Assuming  the  favorable  case  that 
at  the  swamps  the  daily  evaporation  amounts  only  in  the  aggregate  to 
one-tenth  of  an  inch,  and  supposing  that  a  large  proportion  of  the  water 
sinks  down  low  enough  to  escape  evaporation,  to  appear  subsequently 
as  subterranean  feed- water,  it  is  found  that  during  the  eight  months 
comprising  the  dry  and  the  wet  season  of  the  year  it  would  require  a 
rainfall  of  about  52  inches  to  furnish  the  canal  with  water  and  provide 
for  evaporation.  But  the  observed  rainfall  at  Pnnta  Bassa  in  the  rainy 
months  from  May  to  October,  1880,  amounted  only  to  22.58  inches,  which, 
added  to  the  rainfall  of  2.24  inches  during  the  three  dry  months  in  the 
first  part  of  the  year  1881,  gives  an  aggregate  of  only  24.82. 

Assuming  even  that  further  investigations  may  show  the  probability 
of  a  more  abundant  water  supply  than  seems  to  be  possible  under  the 
eiicnmstances,  the  great  depths  which  a  cut  without  locks  would  reach 
at  many  points  are  highly  objectionable.  At  some  places  the  line  would 
pass  over  ground  about  60  feet  above  Lake  Winder,  and  the  excavation 
would  be  over  45  feet  de**p.  The  average  depth  of  the  cut  would  prob- 
ably be  about  30  feet.  With  a  berme  4  feet  wide  on  each  side  of  the 
canal,  placed  on  the  ordinary  water  level,  and  with  side  slopes  above  of 
I^  base  to  L  in  height,  the  aggregate  amount  of  excavation  needed  on 
the  eastern  section  would  reach  12,000,000  cabic  yards  of  material.  It 
Ls  impossible  to  form  even  an  approximate  estimate  of  the  cost  of  such 
an  undertaking  without  such  a  knowledge  of  the  nature  of  the  lower 
strata  of  the  ground  as  could  be  furnished  only  by  a  comprehensive 
series  of  borings. 

Another  point  deserves  attention.  It  is  a  peculiar  feature  of  the  soil 
of  Florida,  owing  to  its  sandy  and  generally  nearly  level  surface,  that 
a  large  portion  of  the  rain-water  is  absorbed  and  sinks  down  into  the 
ground. 

The  subsoil  is  a  well-stocked  receptacle  and  storage  magazine  of  the 
rain-water  thus  absorbed,  from  which,  by  innumerable  subterranean 
veins  and  rivulets,  the  lakes  and  ponds  are  fed.  This  condition  is  very 
favorable  to  the  employment  of  tlielarge  lakes  as  natural  reser\^oirs  for 
^  canal  with  locks,  since  the  demand  for  water  to  operate  such  a  canal 
would  be  moderate  enough  to  cause  no  violent  disturbance  of  the  ex- 
isting hydraulic  relations.  But  au  open  and  comparatively  deep  cut 
would  soon  cause  a  very  active  flow  of  these  subterranean  waters  to  its 
bed,  which  would  probably  be  abundantly  provided  with  water  from 
tliat  source  for  a  certain  length  of  time.  But  gradually  the  level  of 
these  subterranean  waters  will  be  lowered  by  the  unceasing  drain,  the 
stock  of  stored-up  water  will  become  exhausted,  and  while  the  swamps 
n^y  be  reclaimed  by  the  operation,  their  usefulness  as  direct  or  indirect 
feeding  reservoirs  to  the  canal  will  be  destroyed  or  very  materially  im- 
paired. 
Moreover,  a  deep  cut  would  act  as  a  catch-basin  for  the  flood  waters 
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for  miles  on  each  side  during  the  rainy  season,  and  carry  them  down 
to  the  Saint  John's  Eiver,  increasing  the  destructive  effects  of  freshets 
in  the  valley  of  that  river.  The  cut  would  actually  be  a  great  channel 
of  drainage  for  the  upper  part  of  the  eastern  section,  and  would  proba* 
bly  effect  the  reclamation  of  a  very  large  area  of  swamp  land  which  is 
now  useless,  but  it  would  also  drain  off  a  vast  amount  of  water  wbich, 
if  retained,  would  have  been  available  for  purposes  of  navigation  during 
the  dry  season. 

CENTRAL  SECTION. 

This  part  of  the  route  comprises  the  Kissimmee  River  from  its  head 
or  point  of  exit  at  the  southern  end  of  Tohopokeliga  Lake  down  to  Kis 
simmee  Lake. 

« 

The  river  passes  on  its  course  through  two  lakes — Little  Cypress 
Lake,  with  an  area  of  6  square  miles,  and  Big  Cypress  Lake  (Hatchini* 
haw),  having  an  area  of  18.38  square  miles.  It  enters  Kissimmee  L#ake 
at  its  northern  end,  near  Fort  Gardner.  The  southern  terminal  point 
of  the  line  as  surveyed  is  at  or  near  the  point  where  Tiger  Creek  enters 
Kissimmee  Lake  from  the  southwest,  about  2§miles  south  of  the  entrance 
of  Kissimmee  River  into  the  lake.  The  whole  length  of  this  section,  by- 
river  and  lake,  is  about  25  miles,  of  which  a  portion  15.8  miles  long^ 
forms  the  river  route ;  the  balance  is  lake  route. 

The  total  fall  from  end  to  end  of  this  section  was  found  to  be  5.925 
feet,  Kissimmee  Lake  at  the  mouth  of  Tiger  Creek  being  at  an  eleva- 
tion of  39.931  feet  above  Lake  Winder,  and  58.668  teet  above  mean  high- 
water  in  Charlotte  Harbor. 

The  central  section  is  entirely  practicable  for  a  steamboat  lina  of 
communication  without  locks;  in  fact  it  has  been  used  for  some  time 
past  by  a  light-draught  steamboat  plying  between  Tohopokeliga  Lake 
and  Lake  Okeechol^e,  into  which  Kissimmee  Biver  discharges.  The 
river,  however,  requires  to  be  improved  at  several  i)oints  by  wideninjg 
and  straightening.  A  uniform  enlargement  of  the  river  to  the  dimen- 
sions assumed  in  discussing  the  eastern  section  would  undoubtedly 
result  in  drawing  off  a  larger  volume  of  water  from  Tohopokeliga  Lake 
than  heretofore,  and  would  render  an  ample  supply  of  water  for  an 
open  cut  in  the  eastern  section  still  more  precaiious. 

WESTERLY  SECTION. 

The  western  branch  of  the  route  surveyed  begins  on  the  west  side  of 
Kissimmee  Lake,  at  the  mouth  of  Tiger  Creek. 

Going  westward,  a  number  of  lakes  are  met  with.  They  are  named 
as  follows,  in  the  order  from  east  to  west: 

Tiger  Lake  (or  Lake  Kot-sa); 

Lake  Walk-in  the- water  (or  We-oh-ya-rap-kah); 

Lake  Lenoir; 

Little  Tiger  Lake; 

Crooked  Lake  (Oh-kah  shay-kon-hee); 

Lake  Buffum. 

Every  successive  lake,  going  in  a  westerly  direction,  is  higher  than 
the  preceding  one;  Lake  Buffum,  the  most  westerly  one  and  nearest 
to  Peace  Creek,  being  the  summit  or  highest  lake  of  all.  Its  water 
level  was  found  to  l>e  79.597  feet  above  Kissimmee  Ijake,  73.672  feet 
above  Tohopokeliga  Lake,  119.528  feet  above  Lake  Winder,  and  138.2<>5 
feet  above  mean  high-water  of  the  Gulf. 
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The  distance  from  Kissiminee  Lake  to  Lake  Baftani  by  the  line  sar- 
veyecl  is  26^7  miles    In  a  straight  line  it  would  measure  about  21  miles. 

On  this  line  the  ridge  that  traverses  the  peninsula  of  Florida  from 
north  to  south  was  crossed. 

The  summit  point  was  found  between  Little  Tiger  Lake  and  Crooked 
Lake,  about  16^  miles  southwest  from  the  initial  point  on  Kissimmee 
Lake.  This  point  is  at  an  elevation  of  163.257  feet  above  the  Gulf  and 
about  25  feet  above  Lake  Buffum.* 

Between  Lake  Buffum  and  Fort  Meade,  on  Peace  Creek,  high  sand 
hills  exist ;  for  which  reason  the  line  of  survey  followed  Bowlegs  Creek, 
the  outlet  of  Lake  Buffum,  to  its  junction  with  Peace  Creek,  2.8  miles 
below  Fort  Meade.  On  the  length  of  about  15  miles,  from  Lake  Buffum 
to  its  mouth.  Bowlegs  Creek  falls  65.125  feet.  From  the  junction  to  the 
mouth  of  Peace  Creek,  at  Charlotte  Harbor,  the  length  of  that  river  is 
d5.36  miles. 

It  will  be  evident  from  this  brief  description  that  a  number  of  locks 
would  be  necessary  on  the  line  from  Kissimmee  Lake  to  Peace  Creek; 
indeed,  a  mere  glance  at  the  longitudinal  profile  shows  that  they  are 
indispensable. 

It  was  thought  advisable  to  ascertain  whether  Peace  Creek  could  be 
reached  more  conveniently  by  following  the  creek  named  Big  Charley- 
popka,  its  most  important  tributary  from  the  east. 

A  transit  and  lev^el  line  was  run  from  Lake  Lockapopka  (about  1  mile 
southeast  of  Crooked  Lake;  elevatitm  above  the  (rulf,  116.63  feet),  in  a 
southerly  direction  to  the  headwaters  of  the  Charleypopka,  passing  the 
highest  ridge  or  divides,  134  feet  above  the  Gulf  level,  about  0  mile^s 
8outh  of  Lake  Lockapopka.  The  survey  then  followed  Big  Charley- 
popka to  its  entrance  into  Peace  Creek,  about  51^  miles  from  the  moutli 
of  the  latter,  and  47§  miles  below  Fort  Meade. 

It  was  found  that  the  Big  Charleypopka  was  generally  too  narrow 
and  crooked  to  be  navigated,  even  during  flood  stages,  except  perhaps 
by  straightening  and  deepening  it  at  great  exi>ense,  especially  since  lime 
rock  and  rotten  sand  rock  were  found  to  exist  at  several  places,  either  in 
the  bed  of  the  creek  or  in  its  vicinity.  At  low- water  it  would  afford  no 
navigation  for  lack  of  water. 

Peace  Creek  was  examined  from  Fort  Meade  to  its  mouth  by  means 
of  an  instrumental  boat  survey.  The  total  length,  by  stadia  measure- 
ment, was  found  to  be  98.196  miles;  in  a  straight  line  it  would  only  be 
about  55  miles. 

The  principal  obstructions  to  navigation,  besides  its  great  tortuous- 
Dfiss,  especially  in  the  upper  portion,  are  thousands  of  snags  and  lean- 
ing trees  and  numerous  sand  and  rock  shoals. 

During  high  stages  of  the  water  light-draught  steamers  might  ascend 
the  creek  to  Fort  Meade  if  the  snags  and  leaning  trees  were  removed, 
but  to  render  it  navigable  during  the  dry  season  the  lock  and  dam  sys- 
tem would  most  probably  be  required. 

II  is  quite  clear  that  a  steamboat  route  without  locks  from  the  Saint 
John's  Biver  to  Peace  Creek,  on  the  route  designated  by  Congress,  is 
not  practicable  on  account  of  the  obstacles  met  with  on  the  eastern  and 
western  sections. 

An  alternative  project  was  thought  of,  but  the  necessary  survey  or 
examination  was  not  completed ;  moreover,  by  that  project  only  the 
western  section  would  have  been  modified,  while  the  eastern  section 
would  still  have  formed  a  part  of  it. 

This  project  consisted  in  continuing  the  central  section  furtlier  south 
through  Kissimmee  Lake  and  down  Kissimmee  Kiver  to  LakeOkeechobee, 
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and  through  that  lake,  bj*  way  of  the  Galoosahatchie,  to  San  Carlos  Bay. 

It  is  true  that  the  act  of  Congress  names  Peace  Creek  or  Charlotte 
Harbor  as  the  western  terminal  points  of  the  route;  but  since  San  Car- 
los Bay  is  connected  with  Charlotte  Harbor  by  Pine  Island  Sound  and 
Matlacha  Pass,  it  was  assumed  that  this  route  would  perhaps  come 
within  the  meaning  of  the  act. 

On  this  assumption  it  <;aii  scarcely  be  doubted  that  such  a  route  would 
represent  a  solution  of  the  problem,  provided  the  eastern  section  as  de- 
scribed were  entirely  practicable.  Kissimmee  River  is  now  navigable 
for  small  steamboats,  although  it  requires  a  good  deal  of  improvement 
in  the  way  of  straightening  and  otherwise  correcting  its  course,  and 
there  is  no  question  about  sufficient  depth  in  Okeechobee  Lake,  except 
near  its  banks. 

Kissimmee  Eiver  was  cursorily  examined  as  far  down  as  Fort  Kissim- 
mee, a  few  miles  below  the  boundary  line  of  Polk  and  Brevard  counties. 

A  ra])id  reconnaissance  only  could  be  made  of  the  Caloosahatchie, 
from  its  mouth  to  its  headwaters  in  Lake  Hikpochee,  a  few  miles  west 
of  Okeechobee  Lake. 

Hikpochee  Lake  is  undoubtedly  fed  from  Okeechobee,  but  an  uncom- 
monly dense  growth  of  very  tall  saw-grass  has  repeatedly  foiled  the  at- 
tempts of  parties  to  pass  through.  It  also  happened  that  the  examining 
party  had  to  be  recalled  just  at  that  juncture  because  the  funds  were 
nearly  exhausted. 

The  total  length  of  the  CaJoosahatchie  is  estimated  at  about  65  niles. 
No  levels  could  be  taken  on  this  examination.  From  the  report  made 
to  Capt.  A.  N.  Damrell,  United  States  Engineers,  by  Mr.  J.  L.  Meigs, 
who  examined  the  river,  and  ran  a  line  of  levels  from  Lake  Hikpochee 
to  low-water  at  Fort  Myers  (see  Annual  Report  of  the  Chief  of  Engi- 
neers, 1879),  it  appears  that  the  aggregate  fall  in  that  distance  was 
21.94  feet.  He  could  not  penetrate  the  Okeechobee  Lake,  but  assumed 
it  to  be  on  the  same  level  with  Lake  Hikpochee.  It  is  said  that  a  re- 
cent leveling  operation  executed  by  a  private  company  has  shown 
Okeechobee  Lake  to  be  about  2^  feet  higher  than  Lake  Hikpochee,  a 
difference  of  level  that  seems  to  be  rather  excessive. 

At  times  of  flood  large  volumes  of  water  pour  through  the  belt  of 
saw-grass  from  Okeechobee  Lake  to  Lake  Hikpochee  and  down  the  Ca- 
loosahatchie  to  the  Gulf.  At  such  times  the  river  is  subject  to  excessive 
and  long-continued  overflows,  and  many  settlements,  especially  between 
Fort  Meyers  and  Fort  Thompson,  have  been  abandoned  for  that  reason. 

From  Lake  Hikpochee  down,  the  river  was  found  to  flow  in  many 
channels  through  tall  saw-grass  and  other  aquatic  plants  to  Lake  Flirt, 
a  large  expanse  of  water  filled  with  lilies  and  grass,  and  with  several 
channels  through  it.  From  that  place  the  river  is  clearer,  gradually 
increasing  in  width  from  100  feet  upward. 

The  Caloosahatchie  assumes  the  character  of  an  estuary  of  the  Gulf 
some  miles  above  Fort  Myers. 

As  a  preliminary  improvement  of  the  river,  the  removal  of  numerous 
snags  and  leaning  trees  below  Fort  Thompson,  and  of  a  tew  shoals,  not- 
ably Beautiful  Island  Shoal,  would  doubtless  be  necessary.  But  a  more 
comprehensive  regulation  of  its  course  would  consist  in  cutting  a  wide 
and  deep  channel  through  the  saw-grass  marsh  between  Lakes  HikxK>- 
chee  and  Okeechobee,  and  extending  it  to  and  below  Lake  Flirt,  as 
well  as  deepening  and  otherwise  regulating  the  course  of  the  river  lower 
down  to  accommodate  an  increased  flow  of  water. 

It  was  not  thought  expedient  to  prepare  an  estimate  of  the  probable 
cost  of  a  permanent  and  thorough  improvement  of  the  Calooshatchie, 
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inaHinuch  a«  a  regalar  survey  of  the  river  should  be  made  first,  and  the 
whole  qaestion  requires  further  study.  In  its  improved  condition  the 
river  would  act  at  all  seasons  of  the  year  as  the  great  channel  of  drain- 
age of  Okeechobee  Lake.  At  the  same  time  its  depth,  area  of  cross- 
section,  and  slope  should  be  so  managed  as  to  keep  the  river  within  its 
banks,  prevent  the  recurrence  of  disastrous  overflows,  and  render  the 
rich  and  productive  lands  adjoining  the  banks  attractive  to  settlers. 

It  may  not  be  impossible  to  establish  a  steamboat  route  without  locks 
from  the  Saint  John's  River  to  Charlotte  Harbor,  but  not  by  way  of  Toho- 
pokeliga  Lake.    The  easterly  section  should  be  placed  farther  south. 

From  the  information  obtained  by  Assistants  Williamson  and  Le 
Baron,  a  canal  without  locks  can  possibly  be  cut  from  the  headwaters 
of  the  Saint  John's  River,  south  of  Lake  Washington,  to  the  northern 
end  of  Okeechobee  Lake. 

The  length  of  the  cut  would  be  about  48  miles,  three-fourths  of  which 
would  be  through  morasses  so  boggy  that  the  surveyors  of  the  United 
States  Land  Office  have  been  unable  to  penetrate  them  to  subdivide 
them,  pronouncing  them  impassable. 

Either  Taylor's  or  Cow  Creek,  both  tributaries  of  Okeechobee  Lake, 
might  be  improved  and  form  the  southern  portion  of  the  eastern  section. 
J^early  the  whole  tract  of  land  to  be  traversed  by  such  a  cut  is  said 
to  be  usually  covered  with  from  two  to  four  feet  of  water  during  the 
rainy  teason  ;  from  which  it  may  be  concluded  that  the  land  is  gener- 
ally low  and  level. 

The  difference  of  elevation  between  the  two  terminal  points  of  this 
section  is  not  known;  it  is  believed  to  be  small.  According  to  the 
levels  taken  at  the  recent  survey.  Lake  Winder  is  18.74  feet  above  high- 
water  at  Charlotte  Harbor,  where  the  mean  rise  and  fall  of  tides  is  1.7 
feet.  Assistant  IMeigs,  during  his  examination  of  the  Caloosahatchie, 
found  Lake  Hiki)ocliee  21.94  feet  above  low -water  at  Fort  Myers.  As- 
suming the  same  amount  of  rise  and  fall  of  tides  to  exist  at  the  mouth 
of  Peace  Creek  as  at  Fort  Myers,  and  that  Lake  Hikpochee  is  on  the 
same  level  with  Okeechobee  Lake,  the  water  surface  of  the  latter  is 
20.24  feet  above  high-water  of  Charlotte  Harbor,  and  1.5  feet  above  that 
of  Lake  Winder. 

Some  idea  may  be  formed  of  the  probable  elevation  of  Lake  Wash- 
ington and  of  the  headwaters  of  the  Saint  John's  River  by  referring  to 
the  survey  of  a  canal  route  from  the  Saint  John's  River  to  Espiritu 
Sauta  Bay  (Tampa  Bay),  made  by  Lieut.  L.  M.  Smith,  United  States 
Topographical  Engineers.  Extracts  of  his  report  dated  May  1,  1855, 
are  reprinted  in  the  Annual  Report  of  the  Chief  of  Engineers,  1876.  The 
eastern  terminal  i)oint  of  the  route  recommended  by  Lieutenant  Smith 
was  located  at  the  entrance  of  the  Weekivah  into  the  Saint  John's 
Bi?er,  about  4  miles  below  Lake  Monroe  5  the  western  end  at  the  mouth 
of  Hillsboro'  River,  at  the  north  end  of  Hillsboro'  Bay,  a  branch  of 
Tampa  Bay.  He  reports  the  water-level  of  the  Saint  John's  River  at 
tbe  point  indicated  to  be  12  feet  above  low- water  of  Tampa  Bay,  where 
the  mean  rise  and  fall  of  tides  is  1.4  feet,  according  to  the  Coast  Survey 
chart  of  1876.  At  the  mouth  of  the  Weekivah,  Saint  John's  River  is, 
therefore,  10.6  feet  above  high-water  of  the  Gulf,  the  datum  to  which 
the  levels  of  last  year's  survey  have  been  reduced. 

Lake  Winder  is  18.74  feet  above  high-water  of  the  Gulf;  consequently 
thei-e  must  be  a  fall  of  8.14  feet  from  that  lake  to  the  mouth  of  the  Wee- 
kivah, a  distance  by  river  estimated  at  90  miles,  more  or  leas.  From 
Lake  Winder  to  the  headwaters  of  the  Saint  John's  River  it  is  about  30 
^iles.    If  we  assume  a  similar  slope  of  the  water-surface  of  the  river  on 
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that  reach,  the  headwaters  will  be  about  21.45  feet  above  the  Gulf,  or 
1.21  feet  above  Okeechobee  Lake.  They  may  be  somewhat  higher,  bat 
in  a  length  of  cut  of  48  miles  a  fall  of  a  few  feet  will  not  signify.  Ttie 
necessity  of  a  lock  is  not  entirely  excluded,  however,  to  prevent  a  drain- 
age of  the  swamps  feeding  the  headwaters  of  the  Saint  John's  River  in 
the  direction  of  Okeechobee  Lake,  producing  possibly  a  scarcity  of  water 
in  the  upi>er  reach  of  that  river. 

The  plan  of  the  through  route  would  therefore  be  simply  as  follows :  A. 
cut  from  the  headwaters  of  the  Saint  John's  River  to  Okeechobee  Lake, 
utilizing  either  Taylor's  Creek  or  Cow  Creek,  and  then  through  the  lake 
to  the  Gulf  by^  way  of  the  Caloosahatchie. 

It  must  be  admitted  that  little  or  nothing  is  kuown  authentically  of 
the  condition  of  the  Upper  Saint  John's  from  Lake  Winder  to  the  hea<l- 
waters;  that  it  would  ])robably  require  a  considerable  amount  of  work 
in  straightening  its  course  and  in  widening  and  deepening  its  bed ;  that 
after  enlarging  it  to  suitable  dimensions  we  are  not  assured  that  enough 
water  will  find  its  way  into  it  from  the  adjacent  swamps  to  preserve  it 
at  its  minimum  depth  during  the  dry  season  without  going  to  the  ex- 
pense of  cutting  a  number  of  loog  lateral  draius  to  convey  to  the  im- 
proved river  the  necessary  water  from  more  distant  parts;  and  that 
the  number  of  lakes  through  which  the  river  naturally  passes  is  increased 
in  regard  to  the  route  suggested,  tapping  the  river  at  its  headwaters, 
every  one  of  which  lakes  will  probabl}^  have  a  bar  at  the  river's  inlet 
requiring  special  works  for  their  improvement.    The  higher  up  on  the 
river  the  initial  point  of  the  water  route  is  taken,  the  more  will  the 
draught  of  vessels  be  reduced  that  can  ascend  to  that  point.    There  is 
a  limit  to  the  amount  of  water  that  can  be  supplied  to  the  improved 
river  from  available  sources.    The  question  may  be  said  to  stand  as  fol- 
lows: While  a  route  without  locks  is  probably  feasible  when  starting: 
from  the  headwaters  of  the  Saint  Johns  or  from  Lake  Washington,  it 
can  be  used  only  by  boats  of  very  light  draught,  while  by  starting  from 
points  lower  down  vessels  of  greater  draught  can  be  accommodated  by 
a  canal  with  locks. 

Another  feasible  line  may  be  found,  running  from  Kissimmee  River 
to  the  Upper  Saint  John's  River,  by  way  of  Lake  Marianna;  consider- 
ing the  Lower  Kissimmee  River  as  a  part  of  the  route  and  retainiug^ 
Okeechobee  Lake  and  the  Caloosahatchie.  Most  probably,  however, 
such  a  line  would  require  locks,  though,  perhaps,  only  a  few. 

Assistant  Le  Baron  suggests  as  not  improbable  a  steamboat  route 
by  way  of  Trout-eatiug  Creek  (Tsalapopkahatchie)  from  the  mouth  of 
Peace  Greek  to  the  headwaters  of  Fisheatiug  Creek  (Tlathahopka- 
hatchie),  a  tributary  of  Okeechobee  Lake ;  thence  through  some  inter- 
mediate lake  to  Great  Istokpoga  Lake  and  to  Kissimmee  River,  and 
thence  to  the  headwaters  of  the  Saint  John's  River.  Nothiug  whatever 
is  known  as  to  the  possibilities  of  this  route ;  the  chances  are  that  locki:!^ 
are  necessary  as  well  as  considerable  excavation. 

It  is  thought  that  if  a  route  from  the  Saint  John's  River  to  Charlotte 
Harbor  be  established,  it  should  not  only  accommodate  through  traiiic, 
but  should  also  promote  the  development  of  a  wide  strip  of  land  adjoining 
it^  bank,  to  secure  transportation  of  produce  and  merchandise  from  and 
to  intermediate  points  on  the  line.  For  that  puri>ose,  it  seems,  the 
route  should  serve  as  a  means  of  preventing  destructive  overflows  dur- 
ing the  rainy  season,  so  that  settlers  may  not  have  their  cultivated  landn 
desolated  by  floods.  An  open  cut  of  suflicient  dimensions,  without 
locks,  and  with  an  adequate  slope  of  its  water-surface,  will  most  securely 
dmw  off  the  flood  waters ;  but  there  will  l>e  more  or  less  uncertainty 
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about  the  navigability  of  the  canal  in  dry  weatber.  A  canal  with  locks 
can  be  relied  on,  if  properly  located,  to  have  a  sufticiency  of  water  dur- 
ing the  dry  months.  In  proportion,  however,  as  its  level  reaches  be- 
tween the  locks  oi>erate  to  prevent  a.  rapid  draining  off  of  the  surplus 
water  in  the  rainy  season  the  settled  districts  along  its  banks  would  be 
threatened  by  inundation.  In  such  cases  the  lock-gates  might  be 
opened  to  let  the  superabundant  flood  water  escape ;  but  the  operation 
would  require  careful  management  to  prevent  the  loss  of  storage  water 
needed  during  the  dry  season.  These  antagonistic  relations  make  the 
problem  sufficiently  complicated. 

APPROXIMATE  ESTIMATE  OF  THE  COST  OF  A  STEAMBOAT  EOUTE  WITH 
LOCKS  FBOM  THE  SAINT  JOHN'S  KIYEB  TO  PEACE  CBEEK  OB  OHAB- 
LOTTE  HABBOB,  BY  WAY  OF  TOHOPOKBLIGA  LAKE. 

The  canal  is  supposed  to  have  a  width  of  40  feet  at  the  bottom  and 
5  feet  depth  of  water,  as  already  indicated.  The  locks  to  be  25  feet 
wide  with  125  feet  useful  length  and  an  average  lift  of  8  feet. 

The  estimate  is  necessarily  only  a  rough  approximation,  since  the 
Saint  John's  Eiver,  which  has  to  be  improved  from  Lake  George  to 
Lake  Winder,  a  distance  of  70  miles,  was  only  superficially  examined, 
and  Peace  Creek  has  not  yet  been  regularly  surveyed;  moreover,  only 
a  small  part  of  the  canal  sections  of  the  route  upon  which  the  estimates 
are  based  is  assumed  to  be  located  exactly  upon  any  one  of  the  lines 
ran,  varying  more  or  less  therefore,  and  not  always  in  the  interests  of 
diminished  cost. 

The  Saint  John's  Eiver,  which  from  Lake  George  to  Lake  Winder  is 
used  as  an  easterly  approach  to  the  canal,  is  very  crooked  in  many 
places,  but  otherwise  generally  well  suited  to  such  boats  as  will  be  able 
to  pass  through  the  canal.  From  the  similarity  of  this  reach  of  the 
river  to  that  from  Lake  Monroe  to  Lake  George,  examined  and  partially 
surveyed  under  my  direction  in  March.,  1879,  it  is  estimated  that  it  can 
be  straightened  andotherwiseimproved,  wherever  improvement  is  neces- 
sary, for  the  sum  of  $  120,000. 

For  convenience  of  description  the  route  westward  from  Saint  John's 
River  will  be  divided  into  three  sections,  namely,  an  eastern  section,  a 
central  section,  and  a  western  section. 

1.  EASTERN  SECTION. 

It  has  been  considered  expedient  not  to  depend  on  Tohopokeliga  Lake 
at  all  for  water  supply,  but  leave  it  as  a  reservoir  for  feeding  the  im- 
proved Kissimmee  River. 

Little  Tohopokeliga  Lake,  Lake  Isabel,  and  Alligator  Lake,  all  of  them 
nearly  of  the  same  elevation — about  53  feet  above  Lake  Winder — with 
the  cuts  connecting  them,  constitute  the  summit  level  of  the  section. 
Probably  the  lake  in  Jug  Creek  Bay  may  also  form  a  part  of  this  levd; 
its  elevation  was  not  taken,  but  there  are  indications  that  it  is  nearly 
the  same  height  as  Alligator  Lake. 

The  spacious  lake  north  of  Alligator  Lake  and  several  ponds  in  the 
vicinity  would  form  part  of  the  system  as  auxiliary  reservoirs. 

These  various  lakes  have  an  aggregate  area  of  water  surface  of  about 
32  square  miles.  They  will,  with  the  surrounding  swamps,  amply  pro- 
vide the  required  amount  of  water. 

In  the  estimate  it  is  assumed  that  the  chain  of  lakes,  from  the  lake  in 
Jug  Creek  Bay  to  Little  Tohopokeliga  Lake,  are  connected  by  open 
cuts.    From  Jug  Creek  Bay  to  Lake  Winder,  a  distance  of  15.7  miles 


1214      REPORT   OF   THE   CHIEF   OF    EKGINEER8,  U.  8.  ARMY. 

by  canal,  seveu  locks  will  be  needed.    From  Little  Tohopokeliga  to 
Tohopokeliga  Lake  the  distance  is  4  miles,  and  one  lock  is  required. 

The  aggregate  length  of  the  eastern  section  is  estimated  at  34  miles, 
to  wit: 

Miles. 

By  canal  proper ' 19.  7 

By  open  cuts 6.  3 

By  lakes 8.0 

34.0 

Feeders  from  auxiliary  reservoirs  may  have  an  aggregate  length  of  5 
miles ;  they  are  to  be  of  ample  width,  say  30  feet  at  bottom,  and  will 
average  about  10  feet  in  depth  of  cut. 

The  depth  of  cut  of  the  canal  will  average  IIJ  feet ;  the  maximum 
depth  is  about  18  feet,  except  in  one  place,  where  it  will  be  about  25 
feet. 

The  aggregate  amount  of  excavation  for  canal  and  feeders  is  com- 
puted at  4,^)0,000  cubic  yards.  It  will  probably  be  generally  easy 
digging,  but  as  in  the  deeper  cuts  more  resisting  strata  may  be  met 
with,  about  1,000,000  cubic  yards  are  estimated  to  cost  50  cents  a  yard, 
and  the  balance  25  cents. 

Excavation  and  embankment : 

3,500,000  cubic  yards,  at  25  cents $875,000 

1,000,000  cubic  yards,  at  50  cents 500,000 

Clearing  and  grubbing  26  miles  of  canal,  at  |l,000 26, 000 

Clearing  and  grubbing  5  miles  of  feeders,  at  |500 2, 500 

8  lift  locks,  at  $30,000 240,000 

Waste  weirs  and  gates  for  feeders 12, 000 

Works  at  the  lakes  at  the  end  of  line 35, 000 

Cost  of  eastern  section 1, 690, 500 

2.  CENTRAL  SECTION. 

This  section  is  considered  to  extend  from  the  northern  end  of  Tohop- 
okeliga Lake,  by  way  of  Kissimmee  River,  to  the  mouth  of  Tiger  Creek, 
on  Kissimmee  Lake. 

By  this  route  Tohopokeliga  Lake  and  the  most  northerly  part  of  Kis- 
simmee Lake,  as  well  as  the  intermediate  lakes,  are  utilized. 

The  total  length  of  the  section  is  about  36^  miles,  of  which  an  aggre- 
gate lengtli  of  16  miles  is  river,  while  20^  miles  of  the  line  passes  through 
lakes. 

The  lakes  are  believed  to  possess  sufiQcient  depth  for  vessels  that 
would  use  the  canal.  The  river,  although  generally  deep  enough,  re- 
<iuires  considerable  widening  and  straightening  at  many  places.  Bars 
may  also  form  at  the  entrances  of  the  improv^  river  into  the  several 
lakes,  requiring  special  works  at  these  points. 

The  work  to  be  done  on  this  section  will  consist  chiefly  in  dredging 
and  in  improving  the  entrances  into  the  lakes. 

300,000  cubic  yards  dredging,  at  20  cent« $60,000 

Improving  three  lake  entrances,  at  $15,000 45, 000 

Grubbing,  &c 10,00( 

Cost  of  central  section 115, 000 

3.  WESTERN  SECTION. 

This  section  is  divided  into  two  parts  or  divisions. 
The  first  division  extends  from  Kissimmee  Lake  to  Peace  Creek ;  the 
second  division  comprises  Peace  Creek  itself. 
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First  divi^n  of  western  sectioiu 

It  is  not  deemed  advisable  to  inclade  Crooked  Lake  aud  Lake  Buftum 
directly  in  the  line  of  canal,  owing  to  their  great  elevation  above  Kis- 
simmee  Lake,  necessitating  a  greater  number  of  locks.  Moreover,  they 
are  not  expected,  from  tbeir  high  position,  to  command  a  large  area  of 
swamps  and  marshes,  and  they  could  not  be  relied  on  to  furnish  enough 
water  for  the  summit-level  of  the  canal. 

For  this  reason  Lake  Lockapopka  is  selected  as  the  summit  lake,  but 
it  would  be  connected  with  Crooked  Lake  to  render  the  latter  available 
as  a  supply  basin. 

Eastward  the  line  of  canal  would  run  from  Lockapopka  through 
Beedy  Lake,  Lake  Walk-inthe-Water,  and  Tiger  Lake  to  Kissimmee 
Lake.  Seven  locks  would  be  required  on  this  line,  four  of  them  on  the 
short  reach  from  Lake  Lockapopka  to  Reedy  Lake,  which  is  32.25  feet 
helow  the  first-named  lake ;  two  locks  between  Beedy  Lake  and  Lake 
Walk  in-the- Water  (difterence  of  level  16,44  feet) ;  and  one  lock  between 
the  latter  lake  and  Tiger  Lake,  with  a  fall  of  8.5  feet.  From  Tiger  Lake  to 
Kissimmee  Lake  there  is  a  fall  of  about  seven-tenths  of  a  foot  in  a  dis- 
tance of  2  miles.  The  work  would  here  consist  in  impro\ing  Tiger 
Creek,  which  connects  the  two  lakes.  Lake  Rosalie,  which  is  somewhat 
higher  than  Tiger  Lake,  will  be  used  as  a  feeding  reservoir  to  the  latter 
lake. 

Westward  of  Lake  Lockapopka  a  cut  is  proposed  to  connect  the  lake 
with  Bowlegs  Creek,  at  a  point  some  5  or  6  miles  below  its  head,  or  the 
aoath  end  of  Lake3uffam.  The  i>oint  would  be  selected  with  a  view  of 
having  but  little  slope  in  the  water  surface  of  the  proposed  cut — less 
than  a  foot  in  length  of  about  7  miles.  To  control  the  water  supply 
in  the  cut  a  lock  will  l>e  placed  at  the  upper  end,  near  the  lake. 

From  the  point  just  indicated  it  is  proposed  to  follow  Bowlegs  Creek 
down  to  its  debouch^  into  Peace  Creek,  a  length  of  about  10;^  miles, 
with  a  fall  of  about  43  i'eet. 

Bowlegs  Creek  is  a  narrow  stream,  not  above  30  feet  in  width,  with 
about  18  inches  of  water  during  the  dry  season,  increasing  to  from  3  to 
0  feet  near  its  mouth.  The  creek  requires  widening  aud  deepening,  and, 
at  some  places,  straightening.  A  better  supply  of  water  will  be  secured 
by  the  cut  connecting  the  creek  with  Lake  Lockapopka,  and  by  trans- 
forming its  upper  reach  into  a  feeder  from  Lake  Buff'um.  But  in  addi- 
tion to  this  the  creek  must  be  canalized,  else  its  great  slope  woiUd  pre- 
vent the  formation  of  suitable  depths  and  widths. 

Ten  locks  and  dams  are  estimated  to  be  required  in  Bowlegs  Creek. 
As  there  is  an  abundance  of  good  pine  timber  close  by,  it  is  proposed 
to  build  crib  dams,  and  use  timber  extensively  in  constructing  the  locks. 
A  substantial  lock  will  be  placed  at  the  juncture  with  Peace  Creek. 

The  length  of  the  first  division  would  be  about  38|  miles,  of  which 
there  would  be  16^  miles  by  canal,  12  miles  by  lakes,  and  lOJ  miles  by 
caualized  creek. 

With  the  disposition  here  described  we  may  be  assured  of  an  ample 
water  supply.  But  in  order  to  reach  Peace  Creek  we  cannot  avoid 
crossing  the  Florida  Ridge,  between  Lake  Lockapopka  and  Bowlegs 
Creek. 

The  average  depth  of  cut  between  these  points,  on  a  length  of  7  miles, 
will  be  27  feet,  with  a  maximum  depth  of  about  40  feet. 
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COST  OF  FIK8T  DIVISION,   WESTERN  SECTION. 

a.  East  of  Lake  Lockapopka: 

3,850,000  cubic  yards  excavation  for  canal,  at  25  cents |962,  500 

900,000  cubic  yards  excavation  for  canal,  at  50  cents 450,  OOO 

150,000  cubic  yards  excavation  for  feeders,  at  20  cents ;$0,  000 

60,000  cubic  yards  excavation  for  feeders,  at  40  cents 24,  OOO 

Grubbing  and  clearing  16^  miles  canal,  at  $1,000 16,  500 

Grubbing  and  clearing  2^  miles  feeders,  at  |500 1 ,  250 

Waste  weirs,  gates  for  feeders,  &c lO,  OOO 

Slocks,  at  $30,000 240,000 

Works  at  Kissimmee  Lake 20,  OOO 

1,754,250 

h.  West  of  Lake  Lockapopka: 

100,000  cubic  yards  excavation  or  dredging,  at  20  cents $20,  000 

20,000  cubic  yards  embankment  (borrowed),  at  40  cents 8,  000 

10  locks  and  dams,  at  $16,000 160,000 

1  lock  at  junction,  Peace  Creek 30,  000 

218,000 

Total  iirst  division,  western  section 1, 972,  Si50 

Second  divmon  of  western  section. 

The  total  length  of  Peace  Greek,  from  Fort  Meade  to  Charlotte  Har- 
bor, is  about  100  miles,  but  the  distance  is  only  55  miles  in  a  straight 
line. 

The  river  is  therefore  very  tortuous,  especially  in  its  upper  reaches. 
During  the  dry  season  it  is  too  shallow  at  many  places  for  any  kind  of 
navigation.  !Ihe  bottom  of  the  bed  is  generally  sand  and  mud ;  bat 
sticky  clay  and  rock  are  also  found. 

The  information  gained  by  the  boat  survey  of  last  year  will  scarcely 
suffice  as  the  basis  of  a  reliable  project  for  improving  Peace  Creek  to 
such  extent  as  to  render  it  navigable  all  the  year  round  for  steamboats 
drawing  from  3  to  4  feet  of  water. 

While  it  is  thought  that  the  following-named  works  of  improvement 
may  be  required,  the  estimate  should  be  regarded  as  a  very  crude  ap- 
proximation only,  subject  doubtless  to  material  modifications,  when  a 
thorough  examination  shall  have  been  made. 

COST  OF  SECOND  DIVISION.  * 

Straightening  Peace  Creek $100, 000 

Removing  3,500  snags,  at|10 35.000 

Removing  4,000  leaning  trees,  at  |2 8,000 

Removing  sand  shoals,  300,000  cubic  yards,  at  30  cent« 90, 000 

Removing  soft  rock  shoals,  150,000  cubic  yards,  at  60  cents 90, 000 

15  locks  and  dams,  at  $20,000 ' 300,000 

Total  second  division,  western  section tUQ,  OOO 

The  total  estimated  cost,  therefore,  of  building  a  canal  with  locks,  on 
the  line  indicated,  giving  a  navigable  depth  of  5  feet,  including  25  per 
centum  for  contingent  expenses  and  $12,000  for  additional  surveys,  is 
$5,662,812,  or  in  round  numbers,  $5,700,000,  to  wit : 

Improving  Saint  John's  River $120,000 

Eastern  section  of  steamboat  rout« 1,  (S90, 500 

Central  section  of  steamboat  route 115, 000 

Western  section  of  steamboat  route 2, 595. 250 

25  per  cent,  for  contingencies 1, 130. 062 

Additional  surveys 12, 000 

Total 6,602,812 
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No  eBtimate  is  submitted  for  the  alternative  project,  referred  to  in 
this  report,  which  consists  in  retaining  the  eastern  section  above  de- 
seribed,  and  contiuning  the  central  section  by  the  Kissimniee  Biver  to 
Okeechobee  Lake,  and  through  that  lake  by  way  of  the  Caloosahatchie 
10  the  Gulf. 

All  that  is  known  of  Kissimmee  Biver  is  that  it  can  be  navigated  by 
steamboats  of  very  light  draught,  and  that  it  is  extremely  tortuous, 
and  that  during  the  rainy  season  its  banks  are  overflowed,  inundating 
Immense  tracts  of  acyacent  land.  Okeechobee  Lake  in  its  present  con- 
dition would  undoubtedly  be  navigable  for  boats  drawing  from  3  to  4 
feet  of  water.  It  is  vaguely  reported,  on  unknown  authority,  that  its 
depth  nowhere  exceeds  12  to  14  feet.  The  lake  has  really  never  been 
Borveyed — a  circumstance  partly  due  to  its  remoteness  from  the  lines  of 
commerce,  and  partly  to  the  inaccessibility  of  irs  shores. 

Attempts,  to  be  briefly  referred  to  further  on,  are  now  being  made  to 
drain  this  lake,  or  to  lower  very  considerably  the  level  of  its  water  sur- 
fiiee.  Such  an  operation,  when  accomplished,  would  materially  affect 
any  project  for  constructing  a  steamboat  route  in  that  direction  that 
could  now  be  made. 

As  to  the  Caloosahatchie,  it  has  been  already  stated  in  this  report 
that  a  well  digested  plan  for  its  thorough  and  permanent  improvement 
cannot  be  formed  before  it  has  been  regularly  surveyed. 

All  that  may  now  be  said  in  regard  to  this  route,  by  way  of  Okeecho- 
bee Lake,  is  that  it  can  probably  be  established  at  less  cost  than  that 
by  way  of  Peace  Creek. 

On  the  other  hand,  there  can  be  no  doubt  that  the  approach  from  the 
Gulf  to  the  mouth  of  Peace  Creek,  through  fioca  Grande  and  Charlotte 
Harbor,  the  route  evidently  contemplated  in  the  act  under  which  the 
recent  examination  was  made,  is  much  more  direct  and  affords  better 
vater  than  the  circuitous  approach  to  the  mouth  of  the  Caloosahatchie 
byway  of  Boca  Grande,  Pine  Island  Sound,  and  San  Carlos  Bay,  which 
vonld  naturally  form  a  part  of  the  alternative  line  above  described. 

There  vAn  be  no  doubt  that  a  navigable  route  from  the  Saint  John's 
Kver  to  Charlotte  Harbor  would  form  a  prominent  and  important  fea- 
ture in  any  scheme  contemplating  the  development  of  Southern  Florida. 
Itig  known  that  tropical  and  semi-tropical  products  and  fruits  and  market- 
able  vegetables  of  many  kinds,  and  of  excellent  quality,  can  be  raised  here 
at  a  profit  in  abundance,  and  that  extensive  and  valuable  timber  land 
exists  iu  this  region.  Large  tracts  of  very  rich  and  productive  soil  would 
be  rendered  accessible  to  settlers  by  a  suitable  water-route,  and  vast 
areas  of  perhaps  not  less  valuable  land  would  doubtless  be  reclaimed 
by  tbe  construction  of  a  canal. 

Unch  activity  has  of  late  years  been  shown  in  the  development  of  tbe 
railroad  system  in  Florida,  with  an  evident  tendency  of  extending  it 
^uth  ward.  The  South  Florida  Railroad,  from  Sanford  on  Lake  Monroe 
to  Orlando,  has  lately  been  extended  to  Kissimmee  Cit^',  at  the  north 
end  of  Tohopokeliga  Lake.  A  south  branch  of  tbe  Atlantic,  Gulf  and 
West  India  Transit  Railroad  now  reaches  Ocala  and  is  designed  to  con- 
nect with  Tampa  Bay. 

Several  lines  of  railroad  are  projected  to  run  southward,  notably  one 
line  proposed  to  run  all  along  the  eastern  coast  of  Florida  as  far  south 
as  Saint  Lucie  at  Indian  River  Inlet,  and  several  lines  are  designed  to 
reach  Charlotte  Harbor ;  other  lines  are  to  be  constructed  for  transit 
across  the  State  from  east  to  west. 

A  company  has  lately  been  chartered  by  special  act  of  the  legislature 
of  the  State  of  Florida  for  the  purpose  of  purchasing  and  improving 
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certaiu  tra<5ts  of  land  in  Florida,  the  building  of  canals  and  other  lines 
of  transportation,  and  for  other  business.  It  has  a  concession  for  the 
reclamation  of  all  the  land  lying  south  of  townships  twenty-four  and 
east  of  Peace  Creek.  This  vast  tract  of  land  embraces  all  the  territory 
covered  bj'  the  recent  survey,  except  Peace  Creek  and  the  Lower  Oaloo- 
sahatchie. 

The  company  proposes  to  open  channels  from  Okeechobee  Lake  to  the 
Saint  Lucie  River  on  the  east  and  t/O  the  Caloosahatchie  on  the  west,  not 
only  for  the  purpose  of  permanently  lowering  the  water  level  of  the  lake 
and  reclaiming  a  large  area  of  land  thereby,  but  also  to  secure  means  of 
transportation  for  the  products  of  the  Kissimmee  Valley  and  the  sur- 
rounding countr}'.  They  have  likewise,  it  is  claimed,  acquired  the  fran- 
chise for  constructing  canals  for  navigation,  connecting  the  Saint  John's 
River  near  its  mouth,  by  way  of  Pablo  Creek,  with  all  the  rivers,  lakes, 
and  lagoons  situated  on  and  parallel  to  the  east' coast  of  Florida,  as  far 
south  as  Lake  Worth. 

From  information  lately  obtained  they  have  been  for  some  time 
dredging  in  the  Caloosahatchie,  and  have  almost  reached  Lake  Hikpo- 
chee.  A  powerful  steam  dredge  is  said  to  have  been  built  on  Tohopo- 
keliga  Lake  to  open  cuts  down  to  Kissimmee  Lake,  and  another  cut  to 
connect  Tohopokeliga  Lake  with  Little  Tohopokeliga  Lake,  expecting 
thereby  to  reclaim  many  thousands  of  acres  of  swamp-land  for  agricul- 
tural uses. 

I  view  of  this  private  enterprise,  which  may  be  followed  by  others, 
it  might  perhaps  be  well  to  await  the  development  of  these  schemes,  be- 
fore the  general  government  takes  further  steps  in  regard  to  the  estab- 
lishment of  a  steamboat  route  across  Southern  Florida. 

If  it  should  be  desired  by  Congress  that  further  investigations  be 
made  with  a  view  of  more  definitely  settling  the  questions  of  the  feasi- 
bility and  cost  of  such  a  route,  it  is  recommended  that  the  following 
lines  should  be  regularly  surveyed : 

1.  A  through  line  from  Lake  Poinset  to  the  headwaters  of  the  Saint 
John's  River  5  thence  to  Taylor's  Creek,  or  Cow  Creek,  through  Okee- 
chobee Lake,  and  down  the  Caloosahatchie  to  its  mouth. 

2.  A  check  line  from  a  convenient  point  of  the  first  line  to  the  Atlan- 
tic Ocean. 

3.  A  line  from  Lake  Washington  via  Lake  Marianna  to  Kissimmee 
Lake,  down  Kissimmee  River  to  a  point  about  50  miles  below  Fort 
Kissimmee,  thence  across  to  Tstokpoga  Lake  to  the  hea*l  of  Fisheating 
Creek,  and  to  the  mouth  of  Peace  (3reek  via  Trouteating  Creek. 

The  cost  of  those  operations,  including  a  number  of  borings  and  dig- 
gings and  niiscella)\eou8  examinations,  is  estimated  at  $25,0(K). 

It  may  be  remarked  that  it  will  be  much  less  difticult  to  find  a  suitable 
line  with  a  limited  number  of  locks  than  one  without  any  locks;  and  that 
a  few  locks  cannot  be  consiifered  as  causing  a  seri(ms  obstruction  to 
navigation  by  delay,  on  a  canal  tbat  may  have  a  length  of  from  150  to 
200  miles. 

The  northern  part  of  the  route  surveyed  is  located  in  the  collection 
district  of  Jackscmville,  Fla.,  the  southern  i>art  in  the  collection  district 
of  Key  West,  Fla.  Statistics  furnished  by  the  collectors  at  these  ports 
are  given  in  Assistant  Williamson's  report. 

Besides  a  general  maj)  showing  the  lines  surveyed  or  examined,  and 
l^roposed  to  be  surveyed  if  an  aj)propriation  should  be  made  for  that 
])nrjH)se,  special  sheets  are  forwardecl  showing  plans  and  longitudinal 
sections  of  the  lines  run  east  of  Tohopokeliga  Lake,  and  immediately 
west  of  Kissimmee  Lake,  and  referred  to  in  this  rei)ort,  showing  the 
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impracticability  of  a  water  ronte  without  locks  in  that  section  of  the 
conntry. 
The  following  papers  are  transmitted  herewith : 

1.  Report  of  AsaistaDt  W.  G.  Williamson. 

2.  Geiieral  map  showing  lines  examined. 

3.  Map  and  profile  of  survey  from  Lake  Winder  to  Tohopokellga  Lake. 

4.  Map  and  profile  of  survey  from  Ktssinimee  Lake  to  Peace  Creek. 

Very  respectfnlly,  your  obedient  servant, 

Q.  A.  GiLLMOBE, 

^  Lieutenant'  Colonel  cf  Engineers j 

Bvt,  Maj,  Oen,j  U,  S.  A. 
Brig.  Gren.  H.  G.  Wright, 

Chief  of  EngineerSj  U.  8.  A. 


REPORT  OF   MIL  W.   G.   WILLIAMSON,   ASSISTANT  ENGINEER, 

Richmond,  Va.,  Aprils  1882. 

General  :  I  have  the  honor  to  suhmit  the  following  report  of  the  survey  "for  the 
opening  of  steamhoat  commnnication  from  Saint  John's  River,  Florida,  by  way  of 
Tohopokeliga  Lake  to  Charlotte  Harbor  or  Peace  Creek." 

Mr.  George  Danbeney,  who  had  been  selected  to  conduct  the  survey,  having  lost  his 
father,  resigned,  and  by  your  order  I  relieved  him  on  the  19th  of  March.  1881,^  at 
Orlando,  Fla.  He  then  turned  over  to  me  his  instructions,  and  the  two  fiela  parties, 
irith  their  equipments." 

The  first  party,  under  Mr.  John  Gartland,  had  been  in  the  field  some  time  (I  think 
about  twenty-eight  days).  The  other  party,  under  Mr.  J.  Fras.  Le  Baron,  was  on  its 
Tray  to  Lockapopka,  the  point  at  which  the  survey  intrusted  to  it  was  to  commence. 

The  first  party  had  finished  a  line  from  Alligator  Lake  to  Lake  Winder,  and  also 
liDes  connecting  Alligator  Lake  with  Lakes  Isabel,  Little  Tohopokeliira,  and  Toho- 
pokellga, and  was  engaged  running  a  line  of  levels  from  Tohopokcliga  Lake  to  Lake 
Riftsimmee  below  Fort  Gardner.  After  reaching  the  Kisslmmee  this  party  was  to  con- 
tinne  its  line  to  the  mouth  of  Tiger  Creek,  thence  by  a  chain  of  lakes  and  creeks  to 
Pnace  Creek  at  or  near  Fort  Meade. 

!he  line  to  be  run  by  the  second  party,  as  directed  by  ^r.  Daubeney,  was  to  com- 
mence at  Lockapopka,  and  run  by  a  chain  of  lakes  to  the  head  of  Big  Charleypopka 
Creek ;  thence,  via  the  latter  creek,  to  Peace  Creek.  The  same  party  was  also  di- 
rrcttd  to  examine  Peace  Creek  to  its  entrance  into  Charlotte  Harbor.  Both  parties 
^ere  allowed  to  continue  their  lines  until  I  could  overtake  them,  and  examine  the 
« rnintry  with  a  view  to  ascertaining  whether  any  changes  in  Mr.  Daubeney's  order 
were  necessary. 

A.*  soon  as  I  learned  from  Mr.  Daubeney  his  ideas,  and  acquired  the  information  he 
Lad  obtained,  I  made  arrangements  to  go  down  the  KiHsiminee  Kiver  in  a  boat. 

>rarting  at  the  head  of  Tohopokeliga  Lake,  I  lel>i  Orlando  on  the  'ioth  of  March, 
and,  taking  a  small  boat,  with  three  men,  I  examined  the  Tohopokeliga  Lake,  the 
Kij»!iinimee  River  connecting  it  with  Little  Cypre.ss  Lake,  the  Little  ('ypn'ss,  and  the 
Kissimmee  River  connecting  the  latter  with  Lake  Cypn'ss,  or  Hatchiniieeha.  I  tlmn 
examined  Hatchinueeha  and  the  Kissimmee  River  below  it  as  far  as  Fort  Gardner. 
At  Fort  Gardner  I  joined  Mr.  Gartland's  party,  spent  a  few  days  with  him,  and  then 
Tr**nt  to  look  up  Mr.  Le  Baron's  party.  After  giving  both  parties  instructions,  I  re- 
Tiirnnl  to  Orlando  for  the  purpose  of  mailing  my  pay-rolls  and  getting  funds  to  pay 
the  parties  for  the  month  of  ^larch. 

Retnniing  to  Fort  Gardner,  I  continued  my  examination  of  the  Kissiininee  River 
and  the  Ki.ssimmee  Lake  as  far  aa  Fnrt  Kissimmee,  where  the  road  from  Fort  Meade 
10 Fort.  Drum  crosses  the  river.  I  was  obliged  to  stop  my  rercmnaissanct*  h«Te,  as  !)oth 
parties  needed  money,  and  the  men  were  becoming  dissatisfied.  There  was  no  way  of 
'ommunicating  with  the  parties,  except  by  traveling  in  carts  or  «)n  horseback,  and 
this  necessitated  two  or  three  weeks'  travel. 

I  directed  Mr.  Gartland  to  continue  his  line  from  the  mouth  of  Ti;;or  Creek,  via 
Tis^er  Lake,  We-shy-a-kapa-oha-kou-kou-hee,  Lake  Buftiim,  and  I?o\vIr;,'s  Creek,  to 
Peace  Creek,  about  2^  miles  below  Fort  Meade,  as  1  found  a  direct  line  from  Lake 
Baffnm  to  Fort  Meade  would  pass  over  high  sand-hills,  and  be  entirely  impracticable. 
Iclianged  Mr.  Le  Baron^s  orders  so  as  to  dispense  with  lines  ecuineeting  Istokpoga 
Lake,  and  a  chain  of  small  lakes  northwest  of  it,  with  the  Big  Charleypopka  Creek. 
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Mr.  Grftitland  was  directed  to  connect  hi8  levels  with  those  of  Mr.  Le  Baron,  at  Lock- 
apopka. 

As  soon  as  Mr.  Gartland  finished  his  line,  and  ran  the  levels  from  the  month  of 
Bowlegs  Creek  to  Fort  Meade,  establishing;  a  "bench-mark"  there,  his  party  was  dis- 
banded and  he  was  ordered  to  New  York  to  make  his  maps  and  profiles. 

Mr.  Le  Baron  had  not  finished  his  line,  and  I  hoped  to  be  able  to  take  his  party 
from  the  month  of  Peace  Creek,  throuffh  Charlotte  Harbor,  up  the  Calooeahatchie, 
N  and  into  Okeechobee  Lake ;  thence  to  the  head  of  the  Saint  John's  River,  as  my  obser- 

vation of  the  country  east  of  the  Kissimwee,  as  well  as  information  obtained  from 
citizens  familiar  with  it.  led  me  to  believe  that  the  lowest  ground  between  the  Saint 
John's  River  and  the  Kissimmee,  or  Okeechobee,  was  either  via  Taylor's  or  Cow 
Creeks,  across  the  ridge  upon  which  Fort  Drum  is  situated. 

The  appropriation  was  so  nearly  exhausted  by  the  time  this  party  had  reached  Lake 
FUrt,  on  the  Caloosahatchie,  that  I  was  obliged  to  recall  it. 

As  a  canal  with  locks  was  not  contemplatea,  but  a  through  cut  from  the  Saint  John's 
to  Charlotte  Harbor,  or  Peace  Creek,  via  Tobopokeliga  Lake,  the  surveys  which  had 
been  made  were  sufficient  to  prove  the  undertaking  impracticable.  The  lines  referred 
to  eonnected  the  Saint  John's  with  both  Peace  Creek  and  Charlotte  Harbor,  via 
Tobopokeliga  Lake,  which  fulfilled  the  requirements  of  the  act,  and  the  information 
obtained,  as  well  as  my  personal  observation  of  the  country  south  of  these  lines,  con- 
vinced me  that  the  only  remaining  line  was  by  the  Caloosahatchie  River. 

Mr.  Meigs's* survey  in  1879  demonstrated  that  looks  would  be  required  to  reach  the 
OkeechobM  from  Charlotte  Harbor  by  way  of  the  Caloosahatchie.  He  found  Lake 
Hikpochee  21.94  feet  above  mean  low-tide  at  Fort  Myers.  He  thought  this  lake  on 
the  same  level  as  Okeechobee.  Wo  may  rest  assured  it  is  not  higher,  and  there  can 
be  no  doubt  that  it  will  require  locks  to  overcome  this  difference  of  level,  especially 
at  low -water,  unless  we  intended  cutting  from  the  Atlantic  to  the  Gulf  a  clear  ciit^ 
regardless  of  expense. 

But  I  am  discussing  a  '^ steamboat  route,"  and  not  a  canal. 

I  will  now  show,  bj'  reference  to  the  maps  and  profiles,  that  a  route  without  locks^ 
via  Tobopokeliga,  is  impracticable. 

Commencing  at  Lake  Winder,  the  present  terminus  of  steamboat  navigation  on  the 
Saint  John's  River  near  Fort  Taylor  and  Hardie's  store,  at  an  elevation  by  our  levels 
above  high-tide  at  Charlotte  Harbor  of  18,737  feet,  the  line  skirts  the  lake  until  it 
strikes  Wolf  Creek,  which  it  follows  to  it«  head,  a  distaoce  of  10.11  miles,  reaching 
an  elevation  of  61,989  feet,  or  43.25  feet  above  Lake  Winder,  an  average  rise  of  4.Sfi 
feet  per  mile.  From  the  head  of  Wolf  Creek  it  passes  through  cypress  swamps  and 
low-lying  grounds  to  Alligator  Lake,  16.94  miles;  and  this  lake  we  find  9.49  feet  above 
the  head  of  Wolf  Creek,  and  52.74  feet  above  Lake  Winder. 

At  points  between  Alligator  Lake  and  the  head  of  Wolf  Creek  the  ground  is  60  odd 
feet  above  Lake  Winder,  f^m  Alligator  Lake  two  lines  were  run  to  Tobopokeliga 
Lake,  one  via  Lake  Isabel  Und  Little  Tohopokeliga,  and  another  more  direct  and 
nearly  west  to  the  lower  end  of  Tobopokeliga,  which  is  45.85  feet  above  Lake  Winder 
and  64.593  above  Charlotte  Harbor.  By  the  first  and  most  northern  line  through 
Isabel  Lake,  the  distance  is  as  follows:  Across  Alligator  Lake,  1.35  miles;  thence  to 
Isabel,  2.01  miles,  which  may  be  reduced  to  0.8  mile;  across  Isabel,  1  mile;  from  Isa- 
bel to  Little  Tobopokeliga,  l.ll  miles;  across  Little  Tohopokeliga,  4.8  miles;  from 
Little  Tohopokeliga  to  Tohopokeliga,  4.36  miles,  which  may  be  reduced  by  following 
Cross  Prairies  Creek  to  3.6  miles.  We  have  then  the  distance  from  Lake  Winder  by 
the  line  to  Tohopokeliga  Lake,  41.68  miles,  which  may  be  reduced  by  more  direct 
*       routes  over  lower  grounds  to  39.71  miles. 

Lakes  Isabel,  Little  Tohopokeliga,  and  Alligator  are  so  nearly  the  same  level  that 
they  might  be  connected  and  used  as  a  summit  level. 

The  fall  from  Little  to  Big  Tohopokeliga  is  6.21  feet.  The  ground  between  Alliga- 
tor and  Tohopokeliga,  via  Isal>el  and  Little  Tohopokeliga,  presents  no  difiiculties  to 
connecting  these  lakes,  in  fact  Cross  Prairies  Creek  connects  the  two  Tohopokeligaa 
now,  and  might  be  easily  dredged  and  cleared  of  lilies  and  bonnets,  so  as  to  give 
from  5  to  8  feet  navigation.  If,  however,  the  other  lakes  should  be  used  as  a  summit 
level,  it  would  become  necessary  to  put  a  lock  between  Little  and  Big  Tohopokeliga. 

The  other  and  more  direct  route  referr*  d  to  from  Alligator  Lake  west  to  Tohopoke- 
liga passes  over  higher  ground  a  distance  of  4.85  miles,  and  a  canal  would  necessitate 
an  average  cut  of  not  less  than  18  feet,  but  it  would  save  9.61  miles  in  distance  over 
the  reduced  route  and  14.28  miles  over  the  line  as  run  via  of  Isabel  and  Little  Tohop- 
okeliga. By  putting  a  luck  at  the  entrance  of  the  canal  to  Tohopokeliga  the  lakes 
above  mi^ht  be  useuasreservoirH  and  connected  with  the  canal  by  feeders. 

It  IS  evident  that  locks  would  be  required  in  getting  from  Lake  Winder  to  the  sum- 
mit level  at  Alligator  Lake,  or  to  Lake  Tohopokeliga.  To  go  lower  down,  and  strike 
Canoe  Creek,  which  flows  fmra  Alligator  Lake  to  liittle  Cypress  Lake,  would  not  be 
complying  with  the  act,  which  makes  Tohopokeliga  Lake  a  point  in  line,  nor  could 
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that  be  done  withoat  locks,  as  Little  Cyprem  in  bnt  very  little  lower  th«n  Tohopo- 
keliga.  From  the  Tohopokelisa  we  can  eaeily  paee  without  locks  to  the  Okeechobee  via 
Lake  l^zoagh  the  Kiwimmee  Kiver,  and  a  eeries  of  lariee  lakes  which  really  oonstitnte 
«  part  of  the  KissiBimee  River.  This  Kissimmee  River  is  very  crooked,  and  to  pass 
boats  drawing  even  2  feet  dnring  the  dry  season  would  require  clearing  out  and  dredging. 

There  is  a  small  boat  drawing  about  2  feet  now  on  the  Kissimmee  River  which  goes 
from  the  Tohopokeliga  Lake  to  the  Okeechobee  Lake.  The  act  requires  us  to  go  to 
Charlotte  Harbor,  or  Peace  Creek,  and  while  we  could  go  through  the  Okeechobee  via 
the  Caloosahatchie  River  to  Charlotte  Harbor  we  could  not  utilise  Peace  Creek,  as 
seems  to  be  the  intention  of  the  act. 

It  was  necessary,  therefore,  to  look  for  a  line  to  Peace  Creek,  and  to  that  end  Mr. 
€«rtl«nd  was  required  to  leave  the  Kissimmee  at  the  mouth  of  Tiffer  Creek,  and  continue 
his  line,  as  before  mentioned,  to  the  mouth  of  Bowlegs  Creek,  2^  miles  below  Fort 
Meade  on  Peace  Creek ;  and  Mr.  Le  Baron  was  required  to  explore  the  country  south 
ef  Mr.  Oartland's  lines  in  order  to  discover  whether  the  chain  of  lakes  existing  there, 
taken  in  connection  with  the  Biff  Charleypopka,  might  not  prove  better  ground  ana 
allbrd  more  water.  I  will  thererore  continue  the  description  of  Mr.  Gartland's  line, 
and  then  Mr.  Le  Baron's  line  from  the  point  it  diverges  to  strike  Big  Charlimwpka. 

So  far,  we  have  followed  the  line  ftt>m  Lake  Winder  to  a  point  where  the  Kissimmee 
River  leaves  Lake  Tohopokeliga.  Bv  the  first  and  most  northern  line,  as  the  survey 
went,  the  distance  would  be  52.98  miles,  which  could  be  reduced  to  48.31  miles. 

By  the  second  line,  diredtly  from  Alligator  Lake  to  the  same  point,  we  have  a  dis- 
tSDce  of  38.7  miles.  We  now  follow  the  Kissimmee  River  5.83  miles  to  Little  Cypress 
Lake,  and  find  the  river  very  crooked,  at  points  narrow  and  shalloxv.  while  at  others 
it  is  deep.  It  will  average  between  5  and  6  feet  in  depth.  Aorosi  Little  Cypress  is 
sbont  3  miles,  and  the  depth  varies  from  4  to  8  feet,  as  lar  as  I  could  sound  it. 

The  weather  was  so  stormy  when  I  crossed  it  that  it  was  impossible  to  get  sound- 
ings on  the  center  of  the  lake.  My  guide  informed  me  there  was  from  15  to  20  feet 
water  in  the  center ;  and  I  expect  there  was. 

From  Little  Cypress  to  Big  Cypress,  or  Hatchinneeha,  is  about  5  miles,  and  the  river 
18  a  much  better  stream  than  it  is  above,  varying  in  depth  frrom  4.5  to  10  feet.  Across 
Hatchinneeha  is  about  3.5  miles.  We  crossed  this  lake  in  a  storm,  and  were  driven 
ashore  »  mile  ftt>m  the  point  we  wanted  to  make,  and  could  not  take  soundings.  It  is 
a  very  larve  lake,  and  I  should  think  vsried  frx>m  3  to  15  feet  in  depth. 

From  Mtchinneeha  to  the  Kissimmee  Lake  is  about  5  miles,  and  the  soundings 
varied  fit>m  7  to  12  feet.  This  part  of  the  river  is  very  crooked,  and  would  require 
straifrhtening.  Across  the  Kissimmee  Lske  to  the  month  of  Tiger  Creek  is  2.06  miles. 
This  lake  varies  in  depth  frrom  a  few  inches  close  to  shore  to  19  feet  in  the  channel.  I 
sounded  it  from  one  end  to  the  other  on  the  29th  of  April,  1881.  It  is  at  least  15  miles 
kmg.  We  have  fallen  from  Tohopokeliga  Lake  to  the  mouth  of  Tiger  Creek,  in  the 
Kissimmee  Lake,  5.9  feet,  and  are  39.9  feet  above  Lake  Winder.  Passing  on  via  Tiger 
Creek  to  Tiger  Lake  1.99  miles,  we  rise  0.72  feet ;  thence  across  Tiger  Lake 2.25  mifes, 
to  Walk-in-the-Water  3.26  miles,  we  rise  8.55  feet  above  Tiger  Lake.  Crossing  Walk- 
in-the-Water  3.6  miles,  we  continue  by  Tiger  Creek  and  its  western  prong  to  Lake 
Lenore  6.55  miles,  and  rise  24.16  feet  above  Walk-in-the- Water. 

Crossing  Lake  Lenore  1.1  miles,  and  reaching  Little  Tiger  Lake  in  the  distance  of 
0.42  miles,  we  rise  7.55  feet ;  thence  1  mile  across  Little  Tiger  and  over  sand  hills 
sixty-odd  feet  above  Little  Tiger  for  1.95  miles,  we  reach  Crooked  Lake,  32.42  feet 
above  Little  Tiger  and  113.34  above  Lake  Winder.  We  leave  Crooked  Lake  after 
traversing  it  1.6  miles,  and  pass  across  comparatively  high  ground  for  2.85  miles  to 
Lake  BnBnm,  6.18  feet  above  Crooked  Lake,  119.52  feet  afiove  Lake  Winder,  and 
138.265  feet  above  high-tide  at  Charlotte  Harbor.  Lake  Buffum  is  the  summit  lake 
on  this  line,  which  continues  across  the  Lake  1.6  miles,  and  via  Bowlegs  Creek  to 
Peace  Creek,  15.05  miles,  and  falls  below  Lake  Buifum  65.125  feet.  At  this  point  Peace 
Creek  is  54.4  feet  above  Lake  Winder,  and  73.14  feet  above  high-tide  at  Charlotte 
Harbor. 

It  is  very  evident  that  locks  would  be  required  over  the  last  portion  of  the  line 
desmbed  from  Lake  Kissimmee  to  Peace  Creek,  as  well  as  over  the  first  portion  fix>m 
Winder  to  Tohopokeliga  Lake.  A  simple  reconnaissance  of  Peace  Creek  is  sufficient 
to  show  that  both  locks  and  dams  would  be  necessary  to  make  Peace  Greek  navigable 
to  Charlotte  Harbor  all  the  year  round.  In  addition  to  locks  and  dams,  it  would 
require  a  great  deal  of  work  to  straighten  Peace  Creek  so  that  boats  could  navigate 
it,  even  if  there  was  a  sufficiency  of  water. 

Peace  Creek  falls  from  the  mouth  of  Bowlegs  Creek  to  the  mouth  of  the  Big  Charley- 
popka 56.42  feet  according  to  Mr.  Le  Baron's  levels,  a  distance  of  43.82  miles,  an  aver- 
age fid!  of  1.28  feet  per  mile.  From  the  mouth  of  Big  Charleypopka  to  Live  Oak 
Point  it  falls  16.72  feet,  a  distance  of  51.54  miles  or  an  average  of  0.32  feet  per  mile. 

I  think  it  is  very  clear  that  locks  would  be  required  on  this  route  from  Lake  Winder 
to  Live  Oak  Point.    Let  us  now  go  back  on  Mr.  Gartland's  line  to  Crooked  Lake  and 
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see  what  sort  of  a  line  we  can  get  by  following  Mr.  Le  Baron's  survey.  First,  we  cross 
Crooked  Lake,  traversiu);  it  only  1  mile,  and  then  passing  over  a  sandy  ridge  0.94 
miles,  we  descend  from  the  level  of  Crooked  Lake  (132.083)  to  the  level  of  Lockapopka 
(116.63)  15.45  feet.  From  Lockapopka  to  Lake  Livingstone,  a  distance  of  4.09  miles, 
we  fall  35.1  feet.  From  Lake  Livingstone  to  the  divide  between  it  and  the  head- 
waters of  Big  Charleypopka  (Old  Town  Swamp,  the  middle  prong)  we  rise  42.4S  feet 
in  2.74  miles,  attaining  an  elevation  only  4.25  feet  lower  than  Lake  Baffiim,  and  with- 
out the  supply  of  water  at  this  summit  which  Lake  Bnffum  at  the  other  summit  would 
afford. 

From  the  divide  to  Peace  Creek  at  the  mouth  of  Big  Charley,  we  fall  117.29  feet,  fol- 
lowing the  Old  Town  Swamp  and  the  Big  Charley  all  the  way,  and  finding  in  the 
dry  season  little  or  no  water  the  greater  part  of  the  distance.  After  reaching  Peace 
Creek  at  the  mouth  of  the  Big  Charleypopka,  we  continue,  as  before  described,  doi^irn 
Peace  Creek  to  its  mouth  at  Live  Oak  Point,  in  Charlotte  Harbor,  failing  only  16.72 
feet.  Mr.  Le  Baron  says  of  the  Big  Charleypopka,  that  he  lan  his  line  dawn  the 
creek,  first  on  one  side  and  then  on  the  other,  until  he  reached  High  Ford,  when  he 
followed  the  west  bank,  taking  levels,  whenever  the  line  crossed,  of  the  swamp  and 
sections  of  the  water.  English  Ford,  he  savs,  was  dry,  and  only  2  or  3  inches  of  water 
at  High  Ford. 

Between  English  Ford  and  the  mouth  of  North  Prong  the  channel  was  dry  in  many 
places,  with  occasional  pools  of  deep  water.  ''The  combined  waters  of  Old  Town 
Swamp  and  the  North  Prong  only  made  a  small  rivulet  of  about  5  feet  in  width,  by 
2  or  3  inches  in  depth.''  '  'At  times  of  excessive  fiood  the  whole  country  for  many  miles 
on  each  side  has  been  overflowed.''  The  South  Prong,  Mr.Le  Baron  says,  '*  is  evi- 
dently of  greater  volume  than  the  main  creek,  for  after  the  accession  of  it-swaters  the 
creek  becomes  and  continues  of  respectable  size,  with  a  steady  current."  AtWbid- 
den's  Ford,  Mr.  Le  Baron  says,  the  water  was  only  0.6  foot  deep  May  8, 1881,  but  that 
he  saw  evidence  of  its  having  been  from  19  to  20  feet  above  that  level.    All  this  only 

foes  to  show  that  it  might  be  possible,  at  great  expense  for  storage  reservoirs,  to> 
uild  a  small  canal  with  many  locks,  and  that  a  steamboat  route  without  locks  is  im- 
practicable. 

I  passed  through  Charlotte  Harbor,  from  Live  Oak  Point  to  Punta  Kassa,  several 
times,  made  notes  and  observations  which  satisfied  me  that  the  United  States  Coast 
and  Geodetic  Survey  chart  would  enable  an  engineer  to  decide  upon  the  best  entrance 
to  Charlotte  Harbor  for  a  canal,  and  would  also  enable  him  to  make  a  pretty  close  es- 
timate of  the  amount  of  dredging  that  would  be  required.  I  also  examined  the  Saint 
John's  River,  from  Sanford  to  Lake  Winder,  and  found  it  extremely  crooked,  and  in 
some  few  places  quite  shoal ;  I  consider  it,  however,  capable  of  being  made  navigable 
for  boats  drawing  from  4  to  5  feet  of  water,  and  perhaps  more. 

The  levels  taken  by  Mr.  Gartland  of  Lockapopka  and  Reedy  Lake,  show  that  Reedy 
Lake  is  32.25  feet  below  Lockapopka,  and  only  16.44  feet  above  Walk-in-the-water 
Lake.  This  would  suggest  the  propriety  of  leaving  Mr.  Gartland's  line  at  Walk-in- 
the-water,  and  approaching  Peace  Creek  via  Reedy  Lake.  We  find,  however,  sand 
hills  intercepting  us  on  this  route,  and  after  we  get  to  Reedy  Lake  we  have  a  greater 
ascent  to  the  divide  between  Lake  Livingstone  and  the  Big  Charley  than  we  have 
from  Lockapopka. 

The  only  southern  outlet  the  Walk-in-t he-water  Lake  has  is  a  swamp  called  '*  Blue 
Jordan,"  which  connects  it  with  Istokpoga  at  high-water,  and  thence  flows  to  the 
Kissimmee. 

The  impracticability  of  a  through  cut  from  Saint  John's  River  to  Charlotte  Harbor, 
on  Peace  Creek,  via  Tohopokeliga  Lake  is,  1  think,  demonstrated. 

The  information  obtained  by  the  surveys  will  be  of  g^eat  service  in  indicating  lines 
of  improvements.  While  the  enormous  expense  a  through  cut  would  necessitate  is 
shown,  the  practicability  of  building  cheap  canals  for  small  boats  is  clearly  proven. 
It  has  suggested  to  my  mind  the  improvement  of  the  Kissimmee  River,  which  seems 
so  feasible  that  it  will  not  be  long  before  private  capital  will  embark  in  it. 

The  railroad,  which  is  being  extended  from  Orlando  to  Tohopokeli|ra  Lake,  will 
connect  the  Saint  John's  and  the  Kissimmee.  All  that  will  be  required  for  a  few 
years  is  two  or  three  light-draught  boats  U*  run  from  Tohopokeliga  to  Okeechobee.  * 
The  number  of  these  boats  may  be  increased  as  commerce  demancb,  and  by  building 
two  or  three  locks  on  the  Caloosahatchie  communication  is  secured  with  Punta  Rassa,. 
Charlotte  Harbor,  and  the  Gulf  of  Mexico  at  comparatively  small  cost. 

But  that  is  not  all  the  information  suggests,  for  in  demonstrating  the  fact  that  a 
route  without  locks  \h  impracticable,  it  indicates  where  to  look  for  the  route  with 
fewest  locks. 

By  referring  to  the  map  you  will  observe  that  the  Saint  John's  has  its  source  within 
48  miles  of  Lake  Okeechobee ;  that  the  heads  of  creeks  which  flow  into  the  Saint 
John's  and  Okeechobee  are  much  closer  together.  Mr.  Le  Baron  says,  "  Of  this  dis- 
tance (48  miles)  36  miles,  or  the  whole  of  six  town8hi[>8,  is  through  morasses  so  boggy 
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and  low  that  the  United  States  land  sarveyors  were  unable  to  penetrate  them  to  sub* 
divide  them,  and  they  reported  them  an  impassable.'' 

Ail  the  maps  agree  in  representing  that  country  as  low,  flat,  and  interspersed  with 
lakes,  ponds, lagoons,  and  saw-grass  prairies.  The  Saint  John's  flows  nearly  due  north, 
-vhile  the  Kissimmee  flows  nearly  due  south.  In  short,  the  planes  of  the  two  streams 
mast  intersect,  if  prolonged  south.  And  the  question  to  be  decided  is  not  where  they 
do  intersect,  but  where  they  come  nearest  to  each  other. 

This  idea  was  suggested  to  me  by  Colonel  Allen,  a  graduate  of  West  Point,  liviug 
in  Florida,  and  struck  me  at  the  time  as  well  worth  bearing  in  mind. 

The  better  I  become  aeciuainteil  with  the  topographical  features  of  the  countr)-,  the 
more  satisfied  I  was  that  the  suggestion  was  goc^,  and,  if  kept  in  mind,  might  lead  to 
valuable  information. 

For  the  purpose  of  finding  where  the  planes  of  these  two  streams  approached  each 
other  nearest,  I  was  very  anxious  to  connect  the  Saint  John's  with  the  Okeechobee  by 
a  line  of  levels.  The  want  of  means  forbade  my  carrying  out  this  project.  But  the 
levels  I  have,  if  correct,  will  approximate  the  truth,  when  combined  with  those  of 
3ir.  Meigs's  survey  of  IddO.  Mr.  Meigs  makes  Lake  Okeechobee  (or  Hickpochee,  which 
he  thinks  is  the  same  level)  21.94  leet  above  mean  low-tide  at  Myers,  Fla.  Mean 
high-tide,  the  base  Mr.  Le  Baron  has  reduced  his  level  to,  is  about  1.7  feet  above  n^ean 
low-tide ;  therefore  Lake  Okeechobee,  when  reduced  to  our  base,  is  20.24  feet  above 
.mean  high-tide  in  Charlotte  Harbor,  supposing  tides  at  Live  Oak  Point  and  Mvers  are 
the  same  level.  Now,  Lake  Winder  is  only  18.74  feet  above  this  same  base ;  therefore 
Lake  Okeechobee  is  only  1.5  feet  above  Lake  Winder.  In  an  air  line  Lake  Okeechobee 
is  by  the  maps  72  miles  south  of  Lake  Winder,  so  that  the  headwaters  of  the  Saint 
John's,  Lake  Washington,  and  the  saw-grass  ponds  south  of  it  must  be  nearly  the 
same  level,  if  not  higher  than  Okeechobee.  Ir  these  levels  are  correct,  there  would 
be  no  difflculty  in  connecting  the  Saint  John's  River  with  the  Okeechobee  by  a  clear 
cut.    In  fact,  a  clear  cut  might  be  made  with  a  much  greater  difference  of  level. 

The  only  locks,  then,  which  would  be  re<^uired  would  be  from  Okeechobee  to  Myers, 
Aia  the  Caloosahatchie,  and  we  would  require  two  or  three  locks  to  overcome  the  21.94 
feet  ascent  in  the  Caloosahatchie.  It  is  possible,  though  I  do  not  think  it  probable, 
that  one  lock  might  suffice  to  overcome  this  difference  of  level.  Information  gathered 
from  citizens  familiar  with  the  country,  and  my  own  observations  east  of  the  Kissim- 
mee, coupled  with  Mr.  Le  Baron's  report,  and  observations  on  other  surveys  in  that 
vicinity,  lead  me  to  believe  the  last  route  suggested,  from  the  head  of  the  Saint  John's, 
via  either  Taylor's  or  Cow  Creek,  to  the  Okeechobee,  is  the  most  practicable  and 
cheapest  route  that  can  be  had.  I  am  inclinded  to  think  the  line  should  go  to  the  east 
of  Fort  Drum  and  down  Cow  Creek,  to  the  Okeechobee.  I  am  told  the  waters  of  the 
^nt  John's  and  the  Okeechobee  at  high-water  dainng  the  rainy  season  are  separated 
ior  only  a  short  distance,  and  by  a  very  low  ridge.  This  ridge  is  an  extension  of  the 
divide  between  the  Kissimmee  and  the  Saint  John's.  By  referring  to  the  military  map 
of  Florida  yon  will  find  that  east  of  Forts  Drum,  Lloyd,  and  Van  Swearingen  the  land 
ift  low  and  swampy,  with  numerous  small  streams  running  in  almost  every  direction. 
Ton  will  also  notice  that  near  Fort  Van  Sweariugen  and  the  head  of  Cow  Creek  the 
ridge  is  very  narrow  and  not  well  defined.  This  corresponds  with  the  statements  of 
citizens  familiar  with  that  country.  There  seems  to  be  very  good  reason  to  suppose 
that  our  levels  are  not  very  far  out,  although  it  cannot  be  expected  that  a  single  line 
of  levels  without  test  lines  would  be  exactly  correct. 

While  I  am  not  expected  to  report  on  a  ship-canal,  I  hope  an  idea  which  suggests 
itself  in  that  connection  will  not  be  out  of  place  in  this  report.  It  is  that  a  ship-canal 
might  be  cut  from  Saint  Lucie,  or  some  point  near  it,  through  Okeechobee,  via  Caloo- 
sahatchie, to  Charlotte  Harbor  and  the  Gulf,  more  easily  than  between  any  other 
points  on  the  Atlantic  and  Gulf  coasts  of  the  State  of  Florida. 

The  distances  would  be  as  follows:  From  Saint  Lucie  to  the  mouth  of  Cow  Creek, 
by  canal  33  miles;  thence  across  Okeechobee  liS  miles,  and  down  the  Caloosahatchie 
(>3.78  miles  to  its  mouth.  This  canal  might  be  built  with  locks,  but  if  it  were  made  a 
clear  cut  it  would  not  have  a  cut  on  it  equal  to  some  of  the  cuts  of  the  Suez  Canal. 
Of  counse  it  would  be  expensive,  and  I  merely  mention  these  ideas  as  they  suggest 
themselves  in  connection  with  my  surveys. 

In  regard  to  the  commercial  advantages  of  this  steamboat  route,  it  is  very  hard  to 
form  an  idea  of  the  freight  which  would  seek  it.  If  it  was  a  ship- canal  the  advan- 
tages might  be  more  readily  compared  with  the  cost.  But  it  is  to  be  a  steamboat  route, 
and  the  inference  from  the  words  of  the  act  is  that  boats  drawing  only  3  ^r  4  feet  are 
to  be  provided  for. 

Your  report  on  the  canal  from  Saint  Mary's  to  the  Gulf  of  Mexico  shows  clearly 
enough  the  advantages  of  a  ship-canal.  But  in  this  instance  the  vessels  which  would 
Qse  the  route  would  depend  largely  on  local  freights,  as  they  could  not  go  to  sea.  This 
route,  however,  would  open  up  a  portion  of  South  Florida  which  at  present  has  no 
transportation  facilities,  and  which  is  very  productive,  or  capable  of  being  made  so. 
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Lands  now  Iving  idle  and  nnooenpied  woald  be  made  aeoeseible  and  thrown  on  the 
market  and  be  readily  sold.  Some  of  theee  lands  thos  made  available  wonld  prodace 
not  only  the  semi-tropical  fmits  and  all  kinds  of  vegetables,  bnt  also  as  fine  sanr  mm 
any  lands  in  the  United  States,  as  the  cane  is  never  ininrea  by  frost,  and  will  grow 
for  two  or  three  years  without  being  replanted.  Sngar  lands  contignons  to  the  oanal 
miffht  be  improved  by  drainafi;e. 

The  principal  articles  which  wonld  furnish  freight  for  the  canal  are  as  fbllowa : 

JWfito. — Bananas,  pineapples,  oranges,  lemons,  limes,  gnavas,  strawbeniea,  figs, 
grapes,  and  melons. 

Mariet  vegetableB. — Cncnmbers,  tomatoes,  sweet  potatoes,  cabbages,  turnips,  beeta, 
pease,  and  others  too  numerous  to  mention,  as  1  believe  any  sort  of  vegetable  will  grow 
m  Florida. 

Beef  cattle,  live  stock,' and  lumber. 

Oeneral  merokandiM, — ^A  large  proportion  of  the  above-mentioned  artiolea  would  be 
sent  out  of  the  State,  while  afticles  of  general  merchandise  would  be  returned. 

The  cultivation  of  ft'uits  and  vegetables  for  market  is  increasing  rapidly. 

I  believe  Southern  Florida  is  much  better  adapted  to  the  growing  of  semi-tropic«l 
fruits  than  Middle  or  Northern  Florida.  I  saw  growing  at  Fort  Myers  coooannts,  dates, 
limes,  lemons,  oranges,  alligator  or  avocado  pears,  mammee  sapota,  sapotilla,  gaavas, 
pineapnles,  and  other  frruits  whieh  I  cannot  now  recall,  yet  they  are  not  shipped  be- 
cause the  only  outlet  to  the  market  is  south,  and  to  ship  fruit  south  would  oe  like 
sending  coals  to  Newcastle.  The  consemience  is,  little  or  no  attention  is  given  to 
these  products  in  this  part  of  the  State,  where  they  grow  best.  The  people  are  mostly 
engaged  in  raising  cattle  for  the  Cuban  market. 

I  append  table  of  distances  and  levels,  showing  the  distances  from  Lake  Wioder,  by 
the  line  surveyed,  to  Peace  Creek  and  Charlotte  Harbor,  and  also  the  distanoes,  as 
measured  on  the  map,  from  Lake  Winder,  via  the  proposed  line  to  Okeechobee  and 
down  the  Caloosahatchie  to  its  mouth. 

The  northern  end  of  this  route  is  in  the  collection  district  of  Jacksonville,  Fla. ;  the 
southern  terminus  is  in  the  collection  district  of  Key  West,  Fla. 

I  append : 

1st.  Statement  of  Mr.  F.  N.  Wicker,  collector  at  the  port  of  Key  West,  of  the  reve- 
nue  collected  at  that  port  fix>m  customs,  tonnage,  and  hospital  dues  from  July  1, 
1879,  to  June  30.  1880 ;  also  a  statement  of  the  number  and  value  of  cattle  and  hogs 
exported  from  tne  same  port. 

&.  Statements  of  Mr.  Edwin  Higgins.  deputy  collector  of  the  port  of  Jacksonville, 
Fla. :  No.  1.  Showing  tonnage  of  vessels  doing  business  on  the  Saint  John's  River 
June  90,  1881,  which  do  not  enter  or  clear  frrom  Jacksonville ;  United  States  vessels 
entered  and  cleared,  coastwise  and  for  foreign  ports.  No.  2.  Showins  foreign  vessels 
cleared,  and  for  foreign  ports,  also  value  or  exports  and  imports,  and  the  amount  of 
duties  collected. 

I  also  append  tables  Nos.  1,  2,  3,  4,  5,  6,  and  7,  giving  distances  and  elevations  on 
the  different  lines,  and  the  rainfall  at  Punta  Rassa. 

Two  maps  made  by  Mr.  John  Gartland,  showing  the  routes  he  surveyed,  accompany 
this  report,  and  I  have  marked  on  the  tracing  in  red  ink  the  route  surveyed,  and  the 
one  I  suggested  as  the  most  feasible  route. 

I  wish  here  to  express  mv  thanks  to  Mr.  John  Oartland  and  Mr.  J.  Fras.  Le  Baron 
for  the  manner  in  which  they  conducted  their  survevs,  and  also  to  merchants  and 
citizens  of  Orlando,  Fort  Meade,  Fort  Ogden,  and  Fort  Myers,  for  valuable  assistance. 
I  am,  very  respectfhlly,  your  obedient  servant, 

W.  G.  Williamson. 

A98Utamt  Engineer. 

Brevet  M%j.  Gen.  Q.  A.  Gillmors, 

Lieuieiiant'CoUmel,  Carps  of  Engineere^  U,  8,  A, 

N.  B. — I  have  retained  the  spelling  of  the  names  of  lakes  as  they  are  given  on  the 
military  maps  and  maps  frimished  from  Washing^n,  because  I  suppose  the  Army 
officers  who  made  these  maps  were  better  prepanMl  to  give  the  correct  spelling  than 
any  one  now  could  be,  as  they  evidently  tried  to  ¥pell  them  as  the  Indians  then  called 
them,  whereas  now  we  find  them  spelled  in  many  different  ways  on  modem  maps, 
everv  surveyor  adopting  his  own  idea  of  the  proper  way  of  spelling.  Peace  Creek  is,  I 
think,  correctly  spelled,  and  should  not  be  spelled  Pease  Creek  (vide  Le  Baron). 

•  W.  G.  W. 
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SUit€m$mt  of  %\/t  rtvtmue  colUcted  at  the  part  of  Keif  West,  Fla,^  firom  custoiMf  tornnage,  and 

kotpital  duet,  from  Jul^  1, 1879,  to  June  30, 1880. 


Months. 


Duties. 


1879. 


July  31 $10.025  41 

AngostSl 8,78637 

Se^emberSO i  6,383  11 

OctoberSl   i  12,210  45 

K<»Tember30 1:3,932  60 

I>ecMnber3l |  23,705  70 

1880.  I 

JsanarySl '  ;fil,685  26 

FeliniAry29 19,050  96 

Ksn>h31 19,924  68 

AprUSO 17,717  53 

MsySl 11,493  99 

June  80 '  7,676  43 


183,542  49 


HMpitsl 
does. 

Tonnftge. 

Tot»L 

$342  70 
248  21 
287  01 
231  10 
183  52 
139  49 

$266  70 
106  05 
204  60 
36  19 
941  27 
193  82 

$10, 684  81 

9,140  63 

6,824  72 

12,477  74 

25.057  39 

24.039  01 

197  89 
159  82 
348  34 
454  54 
248  51 
372  41 

193  82 
1, 116  96 
332  58 
184  43 
477  01 
167  94 

22,882  65 
20,327  74 
20,605  55 
18,356  50 
12. 219  51 
8,216  78 

3, 213  04 

4,027  50 

190,783  03 

NUMBKR  AND  VALUE  OF  CATTLE  EXPORTED  FROM  THE  PORT  OF  KEY  WEST    DURING 

THE  FISCAL  TEAR  ENDING  JUNE  30,   1880. 

Nomber  of  cattle,  29,548;  value $406,915 

Komber  of  hogs,  152;  valne 1,186 

Total 408,101 

F.  N.  Wicker, 

Collictor. 
Custom-House,  Kejf  Weet,  Fla,y  June  24,  1881. 


LETTER  of  COLLECTOR  OF  CUSTOMS  AT  JACKSONVILLE,  FLORIDA. 

CusTOM-HousE,  Collector's  Office, 

Jacksonville^  Fla.,  June  21, 1881. 

Sir  :  I  forward  statistics  as  requested  by  you ;  hope  the  iofonnation  may  be  of  service. 
Respectfully,  &c., 

Edwin  Hiooins, 

Deputg  Collector, 
W.  G.  Williamson,  Esq., 

United  Stales  Assistant  Engineer. 


tonnage  of  vessels  doing  business  on  THE  SAINT  JOHN'S  RIVER  JUNE  30,   1881, 

which  do  NOT  ENTER  OR  CLEAR  FROM  JACKSONVILLE. 

Namber.     Tonnage. 

Sail  vessels 6  124.85 

Steam  vessels 33       2,922.29 

Total 39        3,047.14 

Year  ending  June  30, 1881 :  United  States  vessels  entered  coastwise,  384 ;  tonnage, 
168,^9 ;  men,  4,618.  United  States  vessels  entered  from  foreign  ports,  21 :  tonnage, 
3,754 :  men,  140.  Foreign  vessels  entered  from  foreign  ports,  9 ;  tonnage,  743 ;  men, 
58.  United  States  vessels  cleared  coastwise,  384 ;  tonnage,  169,740 ;  men,  4,599. 
United  States  vessels  cleared  for  foreign  ports,  31;  tonnage,  6,252;  men,  223. 


1226      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Tabjlb  No.  1. — Table  of  distances  and  elevation  of  points  along  the  line  surveyed  frtpnM^ 
Lake  Winder  to  the  Kissimmee  Eiver  where  it  leaves  Lake  Tohopokeliga, 


e 
s 
o 

if 


Names  of  places. 


J 


go 
el  tt 


9 


S  ^  ^ 


Lake  Winder '  0. 0 0 

Head  of  Wolf  Crack 10.11 

Alligator  Lake,  east  side 16.04 

Alligator  Lake,  west  side 1. 35 

Isabel  Lake,  soathend 2.01 

Isabel  Lake,  north  end 1. 00 

I«ittle  Tohopokeliga  Lake,  southeast  comer 1. 11 

Little  Tohopokeliga  Lake,  southwest  comer 4. 80 

Tohopokeliga  Lake,  northeast  comer 4. 36 

Tohopokeliga  Lake,  soath  end 11.30 


MiUM. 

0.00 
10.11 
27.05 
28.40 
30.41 
31.41 
32.52 
37.32 
41.68 
52.98 


ia.737 
61.  989 
71.  484 
71.  484 
7J.804 
71.  804 
70.  812 
70.  81:? 
64.  r>93 
64.  59S 


The  above  distance,  52.98  miles,  by  following  Cross  Prairies  Creek  and  straighten- 
ing the  lines  at  other  iK>ints,  may  be  reduced  to  48.31  miles. 


Table  No.  2. — Table  of  distances  and  elevations  along  the  line  surveyed  from  Lake  Winder^ 
via  Alligator  Lake,  thence  directly  west  to  Tohopokeliga  Lake, 


Names  of  places. 


i 

X  a 
5-2 

S5 


9 


,  Miles.  I 

Lake  Winder I  0.00 

Head  of  Wolf  Creek ,  10.11 

Alligator  Lake,  east  side 16.94 

Alligator  Lake,  south  end i  3.40 

Tohopokeliga  Lake,  southeast  comer 4.85  \ 

TohopokeUga  Lake,  exit  of  Kissimmee 3. 40 


2^: 
oc  a 


IfilM. 

0.00 
10.11 
27.05 
30.45 
85.30 
38.70 


Fett. 
18.737 
61.989 
71.484 
71.484 
64.503 
64. 


Table  No.  3. — Table  of  distances  from  exit  of  Kissimmee  River  from  Toliopokeliga  Lake  to 

the  mouth  of  Bowlegs  Creek  or  Peace  Creek, 


Names  of  places. 


§1 

c 


§ 
II 

H 


II. 


9.5  h* 


»- 


MUes.  MxUt.        Fe^t. 

Tohopokeliga  Lake,  exit  of  Kissimmee 0.00  0.00          64.583 

CypressLake 5.83        5.83  ' 

Across  Cypress  Lake 3.0O        8.83  i 

Lake  Cypress  or  Hatchinneeha 5.00  13.83          60.235 

Across  Cypress  or  Hatchinneeha 3. 50  17. 33          60.  235 

Lake  Kicwimmee 5.00  22.33,        59.063 

Lake  Kissimmee,  month  of  Tiger  Creek 2.66,  24.99          58.668 

TigerLake 1.99  '  26.98          59.384 

Across  Tiger  Lake 2.25  29.23          59.384 

Walk-in-the-water  Lake 3.26  32.49          67.942 

Aeross  Walkin-tliewater  Lake 3.60  36.09          67.942 
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Table  No.  3. — Table  of  distances  from  exit  of  KisHmmec  River,  ^c. — Continued. 


Names  of  places. 


Is 


Miles.  MxUm. 

LakeLenore 6.55  42.64 

Acroes  Lake  Lenore 1. 10  43. 74 

iittle  Tiger  Lake 0.42  44.16 

Acroes  Little  Tiger  Lake 1.00  45.16 

CrookedLake 1.95  47.11 

Across  Crooked  Lake ,  1.60  48.71 

LakeBoffom 2.85  51.56 

Across  LakeBoAim 1.60  53.16 

Month  of  Bowlegs  Creek 15.05  68.21 

LiveOakPoint,  month  of  Peace  Creek 96.86  163.57 


1^ 

-is. 

>  MS 

W 


Feet 

92.104 

92.104 

99. 65.'. 

99.665 

132.083 

132.083 

138. 265 

138.265 

73.140 

00.000 


Table  No.  4. — Table  of  distances  of  proposed  line  from  head  of  Saint  John^s  River  to  mouth 

of  Caloosakatckief  via  Cow  Creek  and  Lake  Okeechobee. 


Names  of  places. 


Lake  Winder 

Month  of  Cow  Creek  . .. . 
Across  Okeechobee  Lake 

Hikpochee  Lake 

Across  Hikpochee  Li^lo  . 
Sogarberry  Hammock ... 
Port  Thompson. ......... 

Kooth  of  Caloosahatchie 


Dces  between 
tations. 

Total    distance 
from  Winder. 

tions    above 
•tide  at  Char- 
Harbor. 

1 

MiUs. 
0.00 
80.00 
38.00 
2.50 
3.00 
3.50 

Miles. 

0.00 

80.00 

118.00 

120.50 

123.50 

127.80 

130.50  ' 

181.78 

1 

Feet 
18. 737 
20.240 
20.240 
20.240 
20.240 

3.50 

51.28 

00.000 

The  distances  in  the  ahove  table  are  estimated  from  the  map,  and  taken  from  Mr. 
Meigs's  report  of  the  snryey  of  the  CaloosiUiatehie. 

Table  No.  5. — Table  of  distances  from  Crooked  Lake,  via  Mr,  Le  Baron's  line,  to  Lice 

Oak  Point,  Charlotte  Harbor, 


Names  of  places. 


•♦» . 

S| 

I* 

« 

•mm 

Q 

Miles. 

CrookedLake 0.00 

Across  Crooked  Lake 1.00 

Lochapopka 0.94 

Across  Lochapopka 0.50 

Lake  Livingstone 4.09 

Across  Lake  Livingstone 2.25 

Divide  between  Lake  Livingstone  and  Old  Town  Swamp 2.74 

Bnckhom  Prong '  15. 45 

PeaceCreek,  month  of  Big  Charleypopka 17.93 

Live  Oak  Point,  Charlotte  Harbor 51.54 


a 

a:; 

to 

H 

Miles. 

0.00 

1.00 

1.94 

2.44 

6.53 

8.78 

11.52 

26.97 

44.90 

96.44 


>  ce 

«^  o 
*  -^  I* 

®!2tr 


H 


aS. 


Feet. 

132.  oa-i 

132. 083 

116. 630 

116. 63(t 

91.530 

91.  530 

134.  010 

55.  IKIO 

IC.  72(» 

00.  00(« 
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By  Mr. .  Gartland's  sarveyed  line  the  distance  from  Winder  to  Crooked  Lf»ke  is 
100.09  miles.  Adding  the  above  96.44,  we  have  196.53  miles  by  Mr.  Le  Baron's  line  ; 
191.86  miles  by  the  reduced  distances,  Bir.  Gartland's  first  line ;  182.25  miles  by  the 
line  from  Winder  to  Alligator,  thence  direct  to  Tohopokeliga. 


Table  No.  6.— Table  oomparing  the  d^ferent  lines, 

I.  Line  from  Lake  Winder  to  Charlotte  Harbor,  via  Alligator  Lake,- Isabel  L«*ke, 
Little  Tohopokeliga,  Tohopokeliga,  &c..  Bowlegs  Creek,  and  Peace  Creek,  to 
Charlotte  Harbor : 

From  Winder  to  exit  of  Kissimmee  from  Tohopokeliga 60.  98 

From  Tohopokeliga  to  month  of  Bowlegs  Creek 66.  dl 

From  Bowlegs  Creek  to  Live  Oak  Point. 9&.36 

216.55 

9.  By  the  same  route,  reducing  the  distance  surveyed  by  straightening  the 

lines  48.31+163.67= .,.  311.88 

3.  By  the  second  line  fh>m  Winder  to  Alligator  Laks,  thence  directly  to  the  soath 

end  of  Tohopokeliga : 

TheezitofKissunmee 38.70 

Tohopokeliga  to  mouth  of  Bowlegs  Creek 68.81 

Mouth  of  Bowlegs  Creek  to  Live  Oak  Poiot 96.36 

WSt.27 

4.  By  Gartland's  line  to  Crooked  Lake,  and  then  by  Le  Baron's  line  to  mouth 

of  Big  Charleypopka 196.53 

•  By  same  reduced 191.86 

By  line  from  Winder  to  Alligator,  and  then  direct  to  Tohopokeliga . . .  18S.  95 

By  proposed  line.  Table  No.  4 181.78 

The  line  suggested  as  a  ship-canal  route  would  be  134.78  miles  long  trom 
Saint  Lucie  to  mouth  of  Caloosahatchio 134. 78 


Table  No.  7,^Tdble  ekowimg  atMunt  of  rainfall  ai  Punta  Bona  far  the  ware  1873  to 
1880,  inoluHvey  and  for  each  month  of  the  year  1881,  in  inches  astddeeiwuUs  of  am  tnekf/mr- 
Hished  (y  United  States  Signal  Servios,  Mr.  JEvans,  observer, 

1873 59.2 

1874 38.16 

1875 29.71 

1876 44.34 

1877 38.99 

1878 51.81 

1879 46.29 

1880 39.53 


Months. 


JaDusry... 
Febmsry . . 

Mu«h 

April 

May 

Jone 

Jnly 

August 

September . 
October.... 
NoTember . 
December.. 


1880. 

Inches, 

8.22 

L96 

aoi 

0.56 

5.82 

8.46 

8.70 

a65 

2.50 

a  10 

L81 

L98 

1881. 


408 
0.62 
L18 
0.84 
8.18 
8.68 
8.00 
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survey  of  the  north  end  of  indian  river  with  a  view  to  itft 
conneqtion,  by  the  haulover,  with  mosquito  lagoon. 

United  States  Engineer  Offioe, 

Xew  TarJcj  December  3, 1881. 

General  :  I  have  the  honor  to  submit  herewith  4k  report  of  a  survey 
made  at  the  north  end  of  Indian  Biver,  Florida,  with  an  estimate  of  the 
eost  of  opening  a  suitable  channel  between  it  and  Mosquito  Lagoon, 
about  one-half  a  mile  to  the  eastward,  as  provided  for  by  section  3  of 
die  liver  and  harbor  act  approved  March  3, 1881,  assigned  to  my  charge 
by  department  letter  dated  March  21, 1881. 

The  survey  was  made  during  the  month  of  August,  1881,  by  Mr.  J» 
F.  Le  Baron,  assistant  engineer. 

The  place  referred  to  is  located  in  Volusia  County,  and  is  known  as 
the  Haulover.  A*canal  was  dug  here  in  the  years  1853  and  1854,  to 
eonnect  Indian  Biver  and  Mosquito  Lagoon,  both  estaaries  of  the  Atlan- 
tic Ocean,  running  more  or  less  parallel  to  the  east  coast  of  Florida^ 
with  a  comparatively  narrow  strip  of  land  between  them  and  the  ocean. 

From  the  Haulover;  Indian  Biver  runs  in  a  south-southeast  direction 
lor  about  100  miles,  and  then  connects  with  the  sea  by  Indian  Biver 
Inlet,  but  actually  continues  farther  south  about  40  miles,  under  the 
names  of  Saint  Lucie  Sound  and  Jupiter  ^Narrows,  respectively,  and 
terminates  in  a  pass  to  the  ocean  named  Jupiter  Inlet. 

The  general  direction  of  Mosquito  Lagoon  is  about  north-northwest. 
Its  southern  end  is  about  18  miles  southeast  of  the  head  of  Indian 
River  and  about  14  miles  northeast  of  Cape  Canaveral.  It  connects 
with  the  ocean  at  Port  Orange  by  Mosquito  Inlet,  about  32  miles  north 
of  the 'Haulover,  but  extends  farther  north,  under  the  name  of  Halifax 
fiiver. 

Indian  Biver  and  Mosquito  Lagoon  are  separated  by  a  low  and  nearly 
level  istJimus,  which  is  about  3  miles  wide  at  its  northerly  end,  at  the 
head  of  Indian  Biver,  but  gradually  narrows  as  it  extends  in  a  south- 
easterly direction,  finally  merging  in  the  marshes  north  of  Merritt's 
Island.  At  the  site  of  the  Haulover,  8  miles  irom  the  head  of  Indian 
Biver,  the  isthmus  is  less  than  one-half  mile  in  width. 

The  scheme  of  opening  a  passage  from  Mosquito  Lagoon  to  Indian 
Eiver  was  referred  to  over  fifty  years  ago,  in  an  act  of  Cong;ress  ap- 
proved March  2, 1827,  which  provided  that  if  any  part  of  certain  appro- 
priations should  remain  unexpended  it  should  be  applied  to  that  work,, 
as  being  in  the  line  of  communication  to  Cape  Florida. 

Nothing  further  was  done  on  the  part  of  government  until,  by  act 
approved  June  15, 1844,  the  sum  of  $1,500  was  appropriated  for  im- 
proving the  Hanlover. 

A  survey  of  the  locality  was  made  in  1845  by  Lient.  J.  £.  Blake, 
United  States  Topographical  Engineers,  supposed  to  have  been  done 
by  direction  of  General  Worth,  with  a  view  of  opening  a  ]>a8sage  for 
boats  carrying  supplies  to  the  United  States  troops  stationed  at  various 
points  on  the  coast. 

A  subsequent  appropriation  of  $5,000,  made  by  act  approved  August 
30, 1852,  was  applied  during  the  years  1853  and  1854  to  the  construc- 
tion of  a  canal,  on  the  plan  and  under  the  direction  of  Lieut,  (now 
Brig.  Gen.  and  Chief  of  Engineers)  H.  G.  Wright. 

The  cut  was  limited  to  a  bottom  width  of  8  feet  and  a  depth  of  water 
of  2  feety  with  vertical  banks  where  coquina  rock  occurred,  and  with 
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side  slopes  of  45  degrees  in  sand.  These  dimensions  were  deemed  abont 
sufficient  for  the  class  of  boats  then  in  use  on  either  lagoon ;  in  fact,  it 
was  thought  that  not  more  than  2  feet  could  be  carried  up  Mosquito 
Lagoon  to  the  Haulover.  The  estimate  provided  for  continuing  the 
channel  300  feet  into  each  lagoon  beyond  the  shore  line. 

•  The  necessity  of  making  further  appropriations  to  secure  a  proper 
and  permanent  channel  was  pointed  out  at  that  time  by  Lieutenant 
Wright  in  his  official  communications,  but  nothing  further  was  done  by 
the  United  States  Government  until  near  the  close  of  the  last  session 
of  Congress,  when  the  survey  just  completed  was  directed  to  be  made. ' 

The  isthmus  is  nowhere  more  than  about  8  or  9  feet  above  the  water 
surface.  The  top  soil  is  generally  sand,  with  underlying  coquina  rock — 
a  conglomerate  of  small  broken  shells  held  together  by  some  natural 
cement.  It  crops  out  at  many  points,  and  the  indications  are  that  over 
considerable  areas  this  rocky  substratum  is  continuous.  The  upper  layer 
is  the  finest  and  hardest ;  lower  down  its  cementing  power  deteriorates. 

The  surface  of  the  bed  of  Indian  River  and  Mosquito  Lagoon  is  cony- 
posed  of  sand  and  finely-broken  shells.  In  Haulover  Bay,  a  small  estu- 
ary of  Indian  River,  immediately  in  front  of  the  western  entrance  of  the 
canal,  mud  is  found. 

Coquina  rock,  with  shell,  also  underlies  the  bed  of  Indian  River, 
Haulover  Bay^  and  the  salt  marsh  separating  them.  In  Mosquito  Lia- 
goon  it  was  found  at  one  plaee  only,  in  the  vicinity  of  the  eastern 
entrance  of  the  canal ;  otherwise  the  substratum  consists  here  of  mad. 
and  clay. 

These  facts  were  elicited  by  numerous  borings  made  during  the  recent 
survey,  and  accord  with  the  results  of  investigations  made  in  former 
years  by  Lieut.  J.  E.  Blake  and  Lieut.  H.  O.  Wright. 

The  fluctuations  of  the  water-level  on  either  side  of  the  Haulover,  due 
to  the  tidal  wave  of  the  ocean,  are  very  small.  In  Mosquito  Lagoon 
the  mean  rise  and  fall  of  tide  is  stated  to  be  1^  inches,  and  in  Indian 
River  3  inches. 

A  much  greater  difference  in  the  height  of  the  water  surface  is  caused 
by  heavy  winds  and  rains.  Assistant  Le  Baron,  who  has  resided  for 
several  years  in  the  neighborhood  of  the  HauTover,  says  a  heavy  and 
long-continued  rainfall  causes  the  level  of  Indian  River  to  rise  some- 
times as  much  as  4  feet  above  its  mean  height.  It  falls  to  its  ordinary 
level  very  gradually,  owing  to  its  extended  surface  and  the  long  dis- 
tance between  the  seaward  entrance  and  the  head.  Mosquito  Inlet 
being  much  nearer,  the  water  surface  of  Mosquito  Lagoon  is  lowered 
more  rapidly,  thus  producing  a  dift'erence  of  level  at  the  Haulover  and 
a  current  through  the  canal. 

Strong  winds  produce  similar  effects.  They  cause  a  difference  of  level  ^ 
between  the  water  surfaces  at  the  two  ends  of  the  Haulover,  amounting  * 
sometimes  to  as  much  as  2  feet. 

At  one  time  during  the  recent  survey'  a  heavy  northeast  storm  raised 
the  water  of  Mosquito  Lagoon  20  inches  above  the  level  of  Indian  River, 
creating  a  current  through  the  Haulover  Canal  of  2.8  miles  per  hour. 
The  prevailing  winds  are  from  the  north. 

The  field  operations  consisted  chiefly  in  running  a  transit  and  level 
line  from  Mosquito  Lagoon  to  Indian  River,  with  cross-sections  every 
KK)  feet.  Tide  gauges  were  set  up  in  Haulover  Bay  and  Mosquito  La 
goon.  Soundings  were  carried  out  on  either  side  to  about  6  feet  water. 
Nearly  forty  borings  were  made,  partly  in  the  existing  canal,  and  partly 
along  its  axis  produced  into  Haulover  Bay,  Indian  River,  and  Mosquito 
Lagoon.    The  soundings  and  borings,  as  given  on   the  accompanying 
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charts  are  referred  to  the  mean  low-water  datum  of  the  Coast  and 
Geodetic  Survey,  as  shown  on  a  stoue  bench-mark  in  Haulover  Bay. 

An  examination  of  the  isthmus  north  and  south  of  the  present  Haul- 
over  Canal  seemed  to  indicate  that  about  1  mile  north  of  it  a  rather 
more  eligible  site  might  be  had  if  a  new  canal  were  to  be  made,  as  no 
bay  and  salt  marsh  would  there  be  interposed  between  the  western  end 
of  the  land  cut  and  Indian  Eiver,  reducing  the  distances  between  the 
5-foot  curves  on  either  side  about  half  a  mile.  The  advantages  offered 
by  the  existing  cut  in  facilitating  the  operations  of  a  dredge-boat  are, 
however,  too  manifest  to  render  the  abandonment  of  the  old  line  ex- 
pedient or  desirable. 

The  canal  had  originally  a  width  of  12  feet  at  the  water-surface  in 
the  earth  cut.  It  varies  now  from  12  to  S3  feet,  and  the  depths  from  1.7 
to  3.8  feet.  The  banks  are  undermined  by  the  action  of  the  current  on 
the  loose  shell  below  the  rock.  The  material  detached  from  the  caving 
j«ides  is  carried  out  and  deposited  in  the  form  of  shoals  near  the  entrances. 
The  canal  is  generally  in  a  neglected  condition,  although  some  years 
ai;o  it  was  cleared  out  by  private  enterprise  for  the  passage  of  boats 
of  11  feet  1>eam,  and  from  16  to  18  inches  draught. 

The  length  of  the  land  cut  is  now  2,087  feet  j  originally  it  was  2,150 
teet.  Assistant  Le  Baron  found  no  traces  of  the  channel  on  either  side, 
included  in  Lieutenant  Wright's  estimate  of  1853.  A  low  line  of  rip- 
rap, extending  into  the  lagoon  on  the  north  side  of  the  channel,  is  nearly 
covered  up  by  sand.  It  seems  to  have  failed  its  purpose,  if  it  was  de- 
signed to  maintain  the  depth  of  the  eastern  entrance  channel. 

Comparing  the  Coast  and  Geodetic  Survey  chart  of  1875-^76  with  the 
results  obtained  by  the  recent  survey,  it  appears  that  in  the  vicinity  of 
The  Haulover  the  4  and  5  foot  curves  are  now  on  each  side  about  one- 
fourth  mile  nearer  to  the  shore.  A  gradual  receding  or  wearing  away 
of  the  shore  lines  seems  to  have  taken  place  since  Lieutenant  Blake 
made  his  surv^ey  in  1845. 

UNITED  STATES  RESERVATION. 

By  a  proclamation  of  the  President  of  the  United  States,  dated  Au- 
jj^ist  26, 1880,  a  reservation  was  declared,  embracing  a  tract  of  land  1,000 
feet  wide  noi-th  and  south  of  the  center  line  of  the  canal.  In  the  same 
year  the  United  States  Land  Office  had  a  survey  made  of  the  land  thus 
reserved  except  a  portion  belonging  to  Andrew  Jackson  lying  within 
the  southern  part  of  the  reservation. 

The  tract  then  surveyed  includes  laud  entered  by  certain  settlers 
under  the  homestead  law  prior  to  the  President's  proclamation.  Most 
probably  the  parties  that  have  settled  lawfully  within  the  reservation 
will  enter  claims  for  damages  if  compelled  to  cede  their  land  to  the  U  nited 
States. 

PLAN   OF  IMPROVEMENT. 

The  plan  proposed  by  Assistant  Engineer  Le  Baron  essentially  consists 
ill  enlarging  the  cross-section  of  the  present  canal  and  in  continuing  the 
cut  to  deep  water  on  each  side  between  parallel  training-walls  or  jetties. 

The  bottom  width  of  the  improved  canal  is  designed  to  be  00  feet, 
depth  of  water  4J  feet,  side  slopes  in  loose  material  1  on  2,  and  in  rock 
cut  1  on  J.  To  prevent  caving  in  and  washing  off"  of  the  banks,  the 
slopes  of  the  land  cut  would  be  revetted  with  coquina  riprap  to  a  height 
«>f  4  feet  above  mean  low-water.  This  ])rotection  is  intended  to  remove 
one  of  the  i)riiicii)al  causes  of  shoaling  at  both  entrances. 
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Cats  of  OTOss-sections  flimilar  to  those  of  the  laud  cut  would  be  made 
by  dredgiug  iu  contiuuatiou  of  the  line  of  the  latter.  The  length  of  Uie 
cut  in  Mosquito  Lagoon  would  be  1,880  feet  in  Haulover  Bay,  and  Indian 
Biver  5,020  feet,  1,170  feet  of  the  latter  being  through  coquina  rock^ 
averaging  4  inches  thick. 
■  The  jetties  on  either  side  are  to  be  about  100  feet  apart  In  Mosquito 
Lagoon  their  length  would  be  2,120  feet,  if  carried  out  to  a  5.8  depth  of* 
water,  their  width  at  the  root  being  6  feet,  and  at  the  head  14  feet. 

In  Indian  Biver  their  length  is  estimated  at  4,050  feet,  ending  in  4.H 
feet  of  water,  the  width  on  shore  being  6  feet,  and  at  the  head  12  feet. 

The  project  also  provides  for  a  cross-dam,  610  feet  long  and  8  feet 
wide,  across  Haulover  Bay,  near  the  southern  border  of  the  channel 
across  that  estuary. 

The  jetties  and  the  cross-dams  are  considered  to  be  necessary*  for  pre- 
serving the  depths  of  the  channel  secured  by  dredging. 

These  structures  are  designed  to  consist  of  mattresses,  made  in  tbe 
form  of  palmetto-log  rafts  covered  with  compact  layers  of  brush,  the 
aggregate  thickness  of  the  work  being  30  inches.  These  mattresses  will 
be  overlaid  and  held  in  place  by  coquina  rock  obtained  from  the  exca- 
vations. 

The  top  of  the  jetties  will  be  about  1  foot  below  mean  low-water;  tlie 
cross-dam  will  reach  about  6  inches  above  that  level. 

Abundant  material  for  making  the  mats  is  found  within  available  dis- 
tances, and  in  that  locality  it  is  believed  that  coquina  rock  will  answer 
as  a  substitute  for  harder  and  more  compact  varieties  of  stone. 

Such  rock  gained  from  the  excavations  as  may  not  be  needed  for  re- 
vetting the  slopes  or  covering  the  mats  will  be  added  to  the  jetties  by 
dumping  it  in  their  rear.  As  far  as  practicable  the  harder  kind  will  be 
used  on  the  slopes  and  mats. 

It  is  estimated  that  in  executing  the  project  70,026  cubic  yards  of  saud 
and  loose  shell  and  142972  cubic  yards  of  coquina  will  have  to  be  removed  ^ 
and  that  1,605  cubic  yards  of  coquina,  or  about  one-ninth  of  the  whole^ 
will  have  to  be  dredged  from  Indian  Biver.  The  cost  of  removing  saud 
and  shell  is  estimated^t  20  cents  per  cubic  yard,  of  rock  on  laud  at  $1.50 
per  cubic  yard,  and  of  rock  by  dredging  at  $2  per  cubic  yard.  The 
mattress  work  is  estimated  to  cost  $1  per  square  yard. 

The  total  estimated  cost  of  the  improvement,  as  here  described  in 
general  terms,  and  including  10  per  cent,  for  contingencies,  is  about 
$56,000. 

The  cost  of  the  land  damages  that  will  accrue  when  the  government 
takes  formal  possession  of  the  reservation  is  estimated  by  Mr.  Le  Baix>u 
at  $10,000,  making  a  total  of  $66,000. 

The  dimensions  of  the  canal  as  ^ven  in  the  project  for  its  improve- 
ment were  adopted  with  a  view  of  accommodating  steamboats  of  25  or 
30  feet  beam,  and  3  or  4  feet  draught. 

It  is  believed  from  information  received  that  boats  of  this  class  will 
be  put  on,  as  soon  as  the  passage  is  opened,  to  ])ly  between  points  on 
Indian  Biver,  Mohquito  Lagoon,  and  Halifax  Biver,  to  form  a  con  nee- . 
tion  at  Mosquito  Inlet  with  an  outride  line  of  steamers  to  Jacksonville 
and  Savannah. 

The  need  of  an  improved  canal  is  deeply  felt  by  the  people  living  on 
the  estuaries  named  in  this  report,  from  Daytona,  on  Halifax  Biver,  to 
Lake  Worth,  south  of  Jupiter  Inlet,  a  distance  of  over  200  miles.  At 
various  times  of  late  they  have  attempted  to  combine  for  the  pur|>ose 
of  effecting  the  improvement,  but  failed  for  want  of  means.  The  set- 
tlers have  greatly  increased  in  numbers  during  the  liist  ten  years.    They 
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are  chiefly  engaged  in  raising  tropical  and  semi- tropical  fruits  and  veg- 
etables. Generally  they  are  compelled  to  employ  all  their  avaUable 
capital  in  rendering  their  lands  productive,  and  have  little  to  spare  in 
establishing  routes  of  communication.  Such  lines,  however,  are  of  the 
highest  importance  to  them,  and  to  the  further  development  of  the  re- 
soarces  of  this  section  of  the  country.  Much  interesting  information 
on  this  point  is  furnished  in  Assistant  Le  Baron's  report,  to  which  atten- 
tion is  respectfully  invited. 

This  work  is  located  in  the  collection  district  of  Saint  Angastine,  Fla.  Saint  An- 
finstine  is  the  only  port  of  entry  of  the  district.  A  statement  of  the  collector  of  cos- 
toms  is  appended  to  Mr.  Le  Baron's  report. 

The  following  papers  are  herewith  transmitted : 

The  report  of  Mr.  J.  F.  Le  Baron,  assistant  engineer,  accompanied  by 
A  tracing  of  plan  of  the  proposed  widening  of  Haulover  Canal,  and  by 
A  tracing  of  comparative  chart  of  the  vicinity  of  the  Haulover  Canal. 

Very  respectfully,  your  obedient  servant, 

Q.  A.   GiLLMOBE, 

Lieut  Colonel  of  Engineers, 
Brig.  Gen.  H.  G.  Wright,  Bvt.  Maj.  Gen.y  U.  S.  A. 

Chief  of  Engineers,  If.  8.  A. 


beport  of  mr.  j.  f.  lk  baron,  assistant  enqineer. 

United  States  Engineer  Office, 
Jackaonville,  Fla.,  November  11,  1881. 

General:  I  have  the  honor  to  report  that  in  compliance  with  yoor  instructions  of 
August  1,  1881,  I  have  made  an  examination  and  survey  for  a  further  improvement  of 
the  Haulover  Canal,  and  approaches  in  Indian  River  and  Mosquito  Lagoon,  Florida, 
as  provided  for  in  the  act  of  Congress  approved  March  3,  1881,  and  submit  herewith 
Bj  report,  together  with  plans  and  estimates. 

The  Haulover  Canal  is  situated  on  the  east  coast  of  Florida,  and  connects  the  waters 
of  the  Indian  River  (so  called)  and  Mosquito  Lagoon,  both  of  which  are  essentiallv 
large  shallow  salt-water  lagoons,  with,  at  this  place,  no  perceptible  tide,  except  such 
10  is  caused  by  the  winds. 

The  United  States  Coast  Survey  state  that  there  is  a  tide  in  Mosquito  Lagoon  at 
this  locality  of  li  inches,  and  in  Indian  River  of  3  inches. 

During  Ions  continued  and  heavy  rains  the  level  of  Indian  River  is  sometimes 
raised  over  4  leet  above  its  mean  height,  and  keeps  nearly  at  that  height,  very  gradu- 
ally falling  for  several  months. 

Owing  to  the  greater  distance  from  the  sea,  the  greater  area  of  water  surface,  and  a 
smaller  outlet  to  the  ocean  than  Mosquito  Lagoon,  the  water  in  the  Indian  River  falls 
moch  slower  than  in  Mosquito  Lagoon,  and  it  thus  happens  that  Indian  River  at  such 
times  is  several  feet  higher  than  the  water  of  the  lagoon,  and  there  is  consequently  a 
very  strong  current  running  through  the  canal  from  the  river  to  the  lagoon.  This 
-occurred  in  1878,  coming  under  my  own  observation,  when  a  height  of  2  to  3  feet 
above  the  lagoon  was  maintained  for  several  months,  and  passage  through  the  canal 
was  almost  impossible  against  the  current. 

For  a  relief  at  such  a  time,  should  it  ever  occur  again,  it  would  probably  be  better 
to  open  a  eat  from  the  head  of  Banana  River  to  the  ocean,  through  the  beach  at  '^  Pep- 
per naalover,''  where  the  distance  is  onl^  a  few  rods,  and  allow  the  water  to  escape. 
This  wonld  avoid  the  necessity  for  locks  in  the  canal,  and  would  be  a  grateful  relief 
to  the  submerged  plantations,  and  the  cost  would  be  trifling  compared  to  locks. 

The  present  canal  is  a  narrow  out,  varying  from  33  to  12  feet  in  width  at  the  water 
surface,  which  pierces  the  narrow  isthmus  separating  these  bodies  of  water  about  8 
miles  from  their  respective  heads,  with  a  depth  of  water  at  present  varying  from  3.8 
to  1.7  feet  of  mean  low- water. 

history. 

The  present  Hanlover  Canal  was  built  in  the  spring  of  1853  by  the  United  States 
Government  according  to  the  plans  and  under  the  immediate  direction  of  Lieut.  H.  Q. 
Wright  (now  brieadier-ffeneral  and  brevet  major-seneral  and  Chief  of  Eugineers,  U. 
^.  A.),  and  was  designed  for  the  passage  of  small  boats  only. 

78. E 


1234      REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMT. 

The  first  sarvey  of  this  canal  was  made  by  Lient.  J.  £.  Blake,  of  the  United  States 
Topographical  Enfi^ineers,  in  1845,  nnder  the  direction  of  General  Worth,  with  tlie 
Tiew  of  opening  a  passage  for  boats  carrying  supplies  for  the  United  States  Army, 
then  operating  against  the  Indians  at  vanons  places  on  this  coast,  and  the  canal  ^ras 
sabsequently  constructed  on  the  line  located  by  him. 

The  original  dimensionsof  the  canal  as  planned  by  Lieutenant  (now  General)  Wri^^t 
gave  a  width  at  the  ordinary  water  level  of  12  feet  in  the  earth  cuts,  a  bottom  width 
of  8  feet,  a  depth  of  2  feet,  with  side  slopes  of  1  to  1  in  earth  cuts,  and  with  perpen- 
dicular sides  in  the  rock  cutting.  Its  length,  as  given  by  Lieutenant  (now  General) 
Wright  in  his  report  to  Gen.  J.  G.  Totten,  then  Chief  Engineer  of  the  United  States 
Engineers,  was,  in  1853,  about  2,150  feet.  As  determined  by  Lieutenant  Blake  in  Ills 
survey  in  1645,  it  appears  to  have  been  2,187  feet  according  to  his  profile.  It  is  no^vr 
2,087  feet. 

DESCRIPTION  OF  THE  COUNTRY. 

The  narrow  isthmus  through  which  the  Haulover  Canal  passes  is  a  low  and  almost 
level  wind-swept  plain,  which  extends  from  the  groat  Turnbull  Swamp,  at  the  head, 
of  Indian  River,  to  the  marshes  at  the  north  of  Merritt's  Island.  It  is  covered  witb  a 
scanty  growth  of  saw  palmetto  and  grass,  with  occasionally  solitary  palms  and  pat<*bes 
of  oak  scrub  and  small  hummocks.  It  is  underlaid' throughout  its  whole  extent  witb 
coquina  rock,  which  often  crops  out  on  the  surface.  That  this  rocky  barrier  is  con- 
tinuous is  proved  by  the  numerous  outcrops  just  mentioned,  and  by  the  excavatiooB 
for  wells  and  other  purposes  made  in  several  places  by  the  settlers,  which  I  have  ex- 
amined, and  is  also  shown  in  the  ditch  surrounding  Old  Fort  Ann.  The  elevation  of 
this  isthmus  is  nowhere  more  than  8  or  9  feet,  and  the  plain  appears  to  be  almost 
level,  dipping  slightly  towards  Mosquito  Lagoon. 

The  underlying  coqnina  rock,  belongiug  to  the  post-tertiary  deposits,  is  simply  a 
conglomeration  of  Aiall  shells,  more  or  less  broken  or  comminuted,  and  cemented 
with  a  variable  degree  of  hardness.    The  upper  layers  of  this  rock  are  the  more  finely 
comminuted  and  the  hardest.      Desceuding,  the  character  of  the  rock  gradually 
changes,  growing  coarser  and  losing  its  cementing  qualities,  until  at  a  varying  deptb 
of  Irom  4  to  6  feet  it  loses  the  character  of  rock  entirely  and  becomes  only  a  homoju^e- 
neons  assemblage  of  shells,  more  or  less  broken  aud  rotten.    The  bottom  of  Indian 
Biver  and  Mosquito  Lagoon  consists  of  sand  aud  fiuely  comminuted  shell.    In  Haul- 
over  Bay  the  bottom  is  muddy.     This  bay  and  Indian  River,  and  the  salt  marsh 
separating  them,  is  underlaid  with  coquina  rock  and  hard  shell  at  a  depth  below  the 
bottom  of  from  2.3  to  5.6  feet,  aud  gradually  dips  to  the  west  until  at  a  distance  of 
4,300  feet  from  the  shore  it  disappears.    In  Mosquito  Lagoon  rock  was  encountered  in 
only  one  place  in  the  seven  borings  taken,  and  then  at  a  depth  of  3.7  feet  below  the 
bottom  and  500  feet  from  the  west  shore  of  the  lagoon.     A  stratum  of  marsh  mud 
and  clay  was  found  to  exist  in  the  Moaquito  Lagoon  at  a  depth  of  4.6  to  3.7  feet  be- 
low the  bottom,  1,460  feet  out  from  the  shore,  when  it  dips  suddenly  to  the  east,  and 
at  1,980  feet  from  the  shore,  where  the  last  boring  was  taken,  is  6.8  feet  below  the  bot- 
tom of  the  lagoon. 

DESCRIPTION  OF  THE  SURVEY. 

Immediately  upon  the  receipt  of  your  instructions  I  organized  a  party  at  Titusville 
for  the  purpose  of  making  the  necessary  surveys  and  soundings.  Upon  the  fact  be- 
coming known  I  was  waited  upon  by  several  of  the  principal  citizens  of  Titusville 
and  vicinity,  all  deeply  interested  in  the  proposed  improvement,  and  suggesting  the 
examination  of  additional  loutes. 

As  the  locality  is  practically  accessible  only  by  water,  I  chartered  the  3-ton  sloop 
Belle,  of  Indian  River,  for  our  conveyance  to  the  canal,  which  is  situated  9  miles  in  a 
northeast  direction  from  Titusville. 

Upon  my  arrival  there  I  at  once  established  a  ^aoge  on  Futch*s  wharf^  in  Haulover 
Bay  of  Indian  River,  just  north  of  the  canal,  at  its  present  western  end.  and  another 
in  the  r  astern  end  of  the  canal  near  Mosonito  Lagoon.  I  ran  a  transit  hne  frmn  Moe- 
qaito  Lagoon  to  Indian  River,  and  took  levels  and  cross-sections  of  the  present  canal 
every  100  feet.  I  then  ran  a  double  line  of  soundings  on  the  axis  of  the  canaJ  in 
Mosquito  Lagoon  to  a  depth  of  5.8  feet  at  mean  low-water,  as  determined  by  the 
United  States  Coast  Survey,  and  a  corresponding  line  across  the  Haulover  Bay  and  in 
Indian  River. 

Borings  were  taken  on  these  lines  at  intervals  of  about  200  feet,  and  also  through 
the  present  canal.  I  also  took  soundings  and  borings  on  the  other  lines  in  Haulover 
Bay,  shown  on  the  accompanying  plan,  to  establish  the  best  location  of  a  cross-dam. 

I  also  observed  the  velocity  of  the  current  in  the  present  canal  during  the  preva- 
lence of  a  heavy  northeast  storm,  at  which  time  the  water  in  Mosquito  Lagoon  was 
SM)  inches  higher  than  the  water  of  Indian  River  at  the  gauge  at  futch's  wuarf,  and 
the  velocity  observed  was  2.8  miles  per  hour.  The  prosecution  of  this  survey  was 
seriously  retarded  by  a  succession  of  severe  rain  storms  and  squaUs,  at  one  time  giving 
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g^nve  apprehension  of  a  cyclone  such  as  occurred  the  previous  year  on  this  coast,  and 
which  was  very  destructive  in  its  effects  on  the  Indian  River.  My  party,  with  one 
exception  besides  myself,  were  forced  to  take  refuge  in  an  adjoining  settlei^s  house  for 
several  nights,  as  my  tents  threatened  t'O  blow  down  at  any  moment^  although  pitched 
io  a  sheltered  position. 

During  a  lull  in  the  storm  and  while  the  water  was  too  rough  for  soundings,  I  made 
a  personal  examination  of  the  isthmus,  on  both  sides,  and  in  the  middle,  as  far  north 
as  Whatton's  place  (shown  on  accompanying  chart  of  comparative  soundings),  and  a» 
£w  south  as  tne  Dummett  orange  grove,  belonging  to  the  Duke  de  Castellucia  (which 
is  also  shown  on  the  chart),  for  the  purpose  of  deciding  upon  the  advisability  of  a 
change  of  location  for  the  new  canal,  as  suggested  by  many  of  the  citizens  before  re- 
ferred to  and  ordered  in  your  second  letter  of  instructions. 

These  examinations  disclosed  the  facts  that  a  better  location  for  the  canal  exists 
about  a  mile  to  the  north,  just  south  of  Crook's  house,  shown  on  the  chart.  The  width 
of  the  isthmus  at  this  place  is  practically  the  same,  between  the  high-wat^r  lines,  and 
there  is  no  marsh,  as  exists  in  front  of  the  western  end  of  the  present  canal.  The  dis- 
tance between  the  5-foot  curves  is  half  a  mile  shorter  at  this  point  than  where  the 
eanal  is  now  located,  but  the  profile  is  etisentially  the  same,  and  rock  underlies  the 
whole  isthmus,  as  is  found  by  the  outcrops.  If  the  original  location  of  the  canal  had 
been  made  at  this  point  it  would  have  posj^ssed  the  slight  advantage  in  the  depth  of 
water  over  its  present  locatioo,  and  the  general  alignment  of  the  inland  coast  naviga- 
tion would  have  been  better,  but  with  the  present  cut  existing  I  do  not  consider  a 
change  of  location  advisable,  as  the  amount  already  excavated  and  the  advantages 
which  the  present  cut  affords  of  preseuting  a  continuous  curtain  which  can  be  assailed 
its  entire  length,  and  in  which  dredge-boats  and  scows  can  be  operated,  far  outweigh 
the  minor  advantages  of  any  other  route,  even  without  considering  the  fact  that  a 
leservation  has  been  declared  on  each  side  of  the  present  canal. 

From  data  furnished  me  by  the  Superiutendent  of  the  United  States  Coast  Survey,  I 
was  enabled  to  find  the  stone  bench-mark  set  by  the  Coast  Survey,  and  to  refer  my  sound- 
isgs  and  borings  to  this  coast  survey  datum  of  illean  low-water.  This  bench  is  a  co- 
qnina  stone  6"  by  6"  28,"  The  mark  is  the  center  of  a  wooden  plug  driven  in  horizon- 
tally abont  six  inches  below  the  top,  which  plug  is  0.6  of  a  foot  above  the  plane  of 
leference  mean  low-water.  The  stone  was  originally  buried  in  the  bank  6  feet  from 
the  high- water  mark,  but  it  is  now  several  feet  in  the  water,  owing  to  the  washing 
away  of  the  shore.  It  is  situated  in  a  small  cove  on  the  east  side  of  Haulover  Bay, 
about  half-way  between  Sykes'  and  Jackson^s  wharves.  It  was  found  after  a  hard 
search. 

My  survey  established  the  following  facts:  The  present  length  of  the  canal  from 
high-water  on  Mosquito  Lagoon  to  high-water  on  Haulover  Bay,  Indian  River,  is  2,087 
feet.  The  length  of^  dredging  required  to  establish  a  channel  4.5  feet  deep  in  Mosquito 
Lagoon  is  1,880  feet,  and  the  same  in  Haulover  Bay  through  the  salt  marsh,  and  in  In- 
dian River,  is  5,0^  feet. 

The  profile  shows  an  extreme  height  of  the  natural  surface  of  the  ground  above  the 
bottom  grade  of  the  proposed  canal  of  12.60  feet  with  an  average  cut  of  about  10.50  feet. 
Bock  is  encountered  for  a  distance  of  1,370  feet  in  the  cut,  and  averages  4  to  5  feet  in 
thickness.  In  Indian  River  there  is  a  rock  cut  of  1,170  feet,  and  averaging  4  inches  in 
depth,  required  to  obtain  a  depth  of  4.5  feet  at  mean  low- water.  The  water  is  lowered 
by  the  winds  2  feet  below  mean  low-water,  and  sometimes  raised  to  a  height  of  4.50 
feet  and  probably  more,  during  storms  at  the  end  of  the  rainy  season. 

PREVIOUS  SURVEYS  AT  THB  LOCALITY  AND  OBSERVATIONS. 

I  first  visited  this  canal  in  February,  1869,  in  a  tour  through  the  State,  making 
collections  of  natural  history  for  the  Museum  of  Comparative  Zoology  of  Harvard 
University,  Cambridge,  Mass.  At  that  time  I  camped  upon  its  banks,  and  passed 
through  it  in  a  small  boat  with  great  difficulty.  Then  there  were  only  a  dozen  settlers 
within  a  radius  of  20  miles.  Now  there  are  over  that  number  within  2  miles.  The 
eanal  was  little  used,  and  had  been  suffered  to  become  nearly  choked  up  by  the  caving 
in  of  large  masses  of  rock  from  the  sides.  At  that  time  the  small  channel  leading 
from  the  mouth  of  the  canal  to  deep  water  in  Mosquito  Lagoon  ran  out  in  a  southeast 
diiection.  It  now  mns  out  in  a  northeast  direction.  There  was  a  low  line  of  stone 
riprap  extending  nearly  100  yards  into  the  lagoon,  placed  on  the  north  side  of  the 
hne  of  the  canalproduced,  evidently  intended  as  a  Jetty  for  the  purpose  of  preserving 
a  deep  channel.  '  This  purpose,  however,  it  failed  to  accomplish.  There  was  no  chan- 
nel on  the  line  of  the  canal,  and  the  stones  were  nearly  covered  up  by  sand. 

No  trace  existed  of  the  channels  included  in  the  estimate  of  Lieutenant  (now  Gen- 
eral) H.  G.  Wright,  in  his  report  to  General  Totten  in  1853. 

At  low-water  a  shoal  existed  in  front  of  the  canal  in  Mosquito  Lagoon. 

In  1878  I  passed  throagh  the  canal  on  a  reconnoissance  for  the  Peabody  Museum  of 
Arehseology  and  Ethnology  of  Harvard  University.  The  canal  had  been  cleared  out 
by  private  parties^  and  wonld  pass  boats  of  11  feet  beam  and  drawing  16  to  18  inohes. 
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The  small  channel  in  Mosa  aito  Lagoon  from  the  canal  month  to  deep-water  ran  oat 
in  a  northeast  direction.  Tne  stone  riprap  on  the  north  side  of  the  axis  of  the  canal 
had  almost  entirely  disappeared,  being  covered  np  by  the  sand.  Marsh  grass  was  be- 
gin ningto  grow  on  the  shoal  at  the  east  end,  and  there  was  a  large  shoal  at  the  wtet 
end  in  Baaloyer  Bay.  In  1880 1  again  visited  the  local! tv,  and  made  a  survey  in  the 
vicinity,  and  observed  the  extreme  low-water  shown  on  the  accompanying  profile. 

It  appears  by  comparison  of  the  4  and  5-foot  curves  on  the  chart  of  comparative 
soundings,  transmitted  with  the  soundings  taken  on  my  survey,  that  those  curves  in 
Indian  £iver  have  moved  in  about  one-fourth  of  a  mile  nearer  the  shore  than  they 
were  at  the  time  the  coast  survey  was  made.  The  4-foot  curve  now  shows  a  depth  ot 
5  feet,  and  the  &-foot  curve  a  depth  of  5.10.  In  Mosquito  Lagoon  the  same  action  ap- 
pears to  be  taking  place. 

The  4-foot  curve  now  shows  a  depth  of  5.6,  and  the  5-foot  curve  a  depth  of  about 
6.8. 

The  material  brought  out  of  the  canal  is  plainly  discernible  in  the  contours  of  the 
bottom. 

In  comparing  the  soundings  taken  by  Lieutenant  Blake  in  1845,  the  only  bench- 
mark available  for  comparison  is  the  profile  of  the  cut.  His  profile  shows  a  height  of 
8.2  feet,  at  the  highest  point,  above  the  water-line.  Mine  shows  8. 10.  From  tnis  it 
appears  that  the  water  was  at  about  the  same  height  as  when  his  soundings  were 
taken.  From  his  chart  it  appears  that  the  distance  from  shore  to  4  feet  of  water  in 
1845  was  1,610  feet.  In  1881  it  was  1,675.  In  1845  it  was  2,100  feet  out  of  5  feet  depth 
of  water.  Now  it  is  1,870  feet.  This  shows  a  slight  increase  in  depth.  The  more 
rapid  increase  from  the  Coast  Survey  soundings  is  probably  due  to  the  washing  away 
of  the  material  brought  out  of  the  cut,  which  material  appears  to  have  been  nigher 
when  the  coast  survey  was  made.  It  also  appears  by  the  surveys  that  a  gradual  waste 
of  4.62  feet  per  year  has  taken  place  in  the  eight  years  between  Lieutenant  Blake's 
and  Lieutenant  (now  General)  Wright's  survey.  In  the  twenty-eight  succeeding  yeara 
a  loss  of  2.25  feet  per  year  is  shown.  This  waste  of  the  shore  is  confirmed  by  the  poai- 
tion  of  the  Coast  Survey  bench  before  referred  to,  and  has  been  observed  by  me  in 
many  places  in  the  vicinity,  by  reference  to  the  government  comers  of  the  land  sar- 
veys. 

REBERVATION. 

In  October,  1880,  I  was  appointed  a  United  States  deputy  surveyor,  and  made  a 
survey  of  a  reservation  1,000  feet  wide  on  each  side  from  the  center  line  of  the  oanal, 
marking  the  boundaries  with  stone  posts  sunk  in  the  ground  and  with  earth  mounds, 
as  prescribed  in  the  manual  of  instructions  to  the  United  States  deputy  surveyors. 

This  survey  was  accepted.  It  was  not  extended  over  the  land  or  Andrew  Jackson 
and  none  of  his  land  was  included  in  the  reservation,  by  order  of  the  Hon.  Le  Roy  D. 
Ball,  United  States  Surveyor-General. 

I  am  informed,  however,  by  letter  of  the  7th  instant,  from  the  Hon.  N.  C.  McFar- 
land.  United  States  Commissioner  of  the  General  Land  Ofiice,  ^'  that  as  the  canal  ia 
an  important  one''  it  has  been  decided  to  include  this  additional  laud  in  the  reserva- 
tion, and  orders  have  been  given  for  its  survey. 

The  reservation  was  declared  by  proclamation  of  the  President  of  the  United  StateSy 
August  26,  1880,  and  includes  land  iield  under  the  homestead  act  by  Henry  D.  Sykes 
and  William  E.  Fntch,  as  shown  on  the  plan  of  the  canal  accompanying  this  report. 

These  entries  of  land  were  made  under  the  homestead  law  prior  to  the  date  of  the 
order  for  reservation,  and  a  '*  final  certificate''  has  been  issued  to  Henry  D.  Sykes,  who 
has  resided  on  the  land  and  complied  with  the  law.  In  the  case  of  Wm.  £.  Futch, 
who  had  entered  fractional  section  30  under  the  homestead  law  before  the  order  of 
reservation  was  made,  he  has  built  a  house  and  set  out  an  orange  grove,  and  lived  on 
and  cultivated  the  land  in  good  faith,  as  the  law  provides,  but  not  long  enough  to 
have  received  a  final  certificate. 

Andrew  Jackson,  over  whose  land  the  survey  is  to  be  extended,  holds  a  patent  from 
the  United  States  for  his  land,  under  the  homestead  act. 

As  this  land  is  held  by  law  by  the  settlers,  it  is  evident  that  the  United  States  is 
bound  U*^  reimburse  them  for  the  land  taken  for  right  of  way. 

As  no  appraisement  of  the  land  has  yet  been  made  it  is  impossible  to  say  what  the 
amount  of  land  damages  will  be,  but  from  the  nature  of  the  improvements  and  the 
prices  brought  by  other  orange  groves  sold  in  the  immediate  vicinity  it  is  probable 
that  they  will  reach  the  sum  of  $10,000,  even  if  they  do  not  exceed  it,  including  the 
land  to  be  included  in  the  reservation  now  belonging  to  Andrew  Jackson. 

For  more  particular  data  regarding  the  amount  of  land  taken  from  each  person,  ref- 
erence is  hereby  made  to  my  {uan  of  the  ''  Hanlover  Canal  Reservation,  made  by  order 
of  Le  Roy  D.  Ball,  United  States  surveyor-general  of  Florida,  on  a  scale  of  100  feet  to 
1  inch,"  and  transmitted  with  my  report  and  field  notes  of  sarvey. 
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TRK\^OVQ    EFFORTS    BY    THE    INHABITANTS   TO    ESTABLISH    A    NAVIGABLE    CHANNEL 

THKOUGH  THE  HACLOV^ER. 

In  the  spring  of  1879 1  was  consnlted  by  several  of  the  most  enterprising  citizens  of 
Titnsville  and  vicinity,  and  particularly  by  Mr.  H.  F.  Hainmond,  of  Lake  JVVorth, 
Fla.,  a  sentleman  ownins  a  large  cocoauut  grove  on  the  shores  of  that  lale,  and 
cfie  maoh  interested  in  the  inland  navif^ation  on  the  east  coast  of  Florida,  apon  the 
coat  and  feasibility  of  wideuinff  the  existing  passage  to  a  width  of  25  feet  and  a  depth 
of  3  feet.  Estimates  were  made  based  upon  such  data  as  was  afforded  by  the  United 
8iatee  Coast  Survey  charts  of  the  inside  passage,  east  coast  of  Florida,  and  the  land 
maps  of  the  locality,  supplemented  by  a  personal  examination,  and  Mr.  Hainmond 
endeavored  to  obtain  the  gratuitous  co-operation  of  the  peonle  living  on  the  coast  from 
Daytona  on  the  Halifax  River  to  Lake  Worth ;  but  while  all  agreed  in  the  importance 
and  desirability  of  the  improvement,  the  attempt  was  unsuccessful,  as  it  was  the  gen- 
eral belief  that  an  adequate  improvement,  such  as  was  demanded  by  the  trade  ot  the 
region,  was  beyond  the  power  of  private  enterprise  and  the  means  of  the  people. 

In  the  summer  of  1880  several  meetings  of  the  citizens  of  Port  Orange  and  Daytona 
were  held  at  the  latter  place,  to  consider  the  widening  of  the  present  canal  to  a  width 
ef  25  feet  and  a  depth  of  3  feet. 

A  survey  was  made  and  estimates  prepared  of  the  contemplated  work,  and  I  was 
appointed  a  member  of  a  subcommittee  to  collect  contributions  to  enable  the  work  to 
be  done.  The  following  circular  and  report  of  the  engineer  was  printed  and  largely 
distributed  among  the  people  of  the  east  coast,  asking  all  to  aid  in  the  enterprise. 

CIRCULAR. 

"Daytona,  Fla.,  October  20,  1880. 

"  We,  the  executive  committee,  appointed  by  a  meeting  of  the  citizens  of  the  coast, 
for  the  purpose  of  taking  steps  to  secure  the  opening  of  a  navigable  channel  between 
Hillsboro'  River  and  Indian  River,  would  submit  to  you  our  plan  of  work  and  iuvite 
your  cordial  co-operation  and  aid. 

'* Annexed  hereto  you  will  find  the  report  of  a  special  committee  appointed  to  survey 
and  examine  the  proposed  improvement,  as  well  as  their  estimate  of  the  cost,  whicn 
is  believed  to  be  ample  for  the  work. 

"  It  is  now  proposed  that  subcommittees  shall  be  appointed  at  each  precinct  on  the 
Halifax,  Hillsboro*,  and  Indian  rivers,  to  solicit  subscriptions  in  either  cash  or  specified 
parts  of  the  work,  and  at  the  same  time  this  circular  will  be  sent  to  all  who  we  believe 
will  aid  OS. 

'^  On  the  first  Monday  of  December  this  committee  wiU  meet  for  the  purpose  of  receiv- 
ing the  reports  of  the  subcommittees  on  subscriptions,  together  with  the  responses 
from  non-residents,  when,  if  it  is  found  that  enough  has  been  subscribed  to  make  the 
improvement,  the  work  will  be  pushed  forward  at  once. 

"  It  is  fully  believed  by  this  committee,  and  was  the  unanimous  sentiment  of  the  meet- 
ing which  appointed  us,  that,  with  this  improvemeht  made,  the  business  of  the  coun- 
try thus  joined  would  be  sufficient  and  ample  to  secure  to  the  entire  section  that  which 
we  all  need — transportation — as  it  would  then  pay  both  an  outside  and  inside  steamer. 

''We  trust  that  you  will  join  with  us  in  the  work,  and  if  so,  that  you  will  at  once 
notify  either  member  of  the  committee  what  amount  you  will  subscribe,  with  the 
understanding  that  you  will  not  be  called  upon  for  your  subscription  unless  the  full 
amount  needed  is  subscribed,  when  you  will  be  notified,  and  it  will  then  be  expected 
that  you  remit  at  once,  so  as  to  enable  the  work  to  be  commenced  and  pushed  to  an 
early  completion. 

**Wm.  Jackson, 
**  D.  D.  Rogers, 
"R.  8.  Sheldon, 

Committee," 

REPORT  op  THE  SPECIAL  COMMITTEE. 

'*  Qentlemen  :  Tfte  committee  to  whom  was  referred  the  matter  of  surveying  and 
making  a  thorough  examination,  and  calculating  the  probable  cost  of  widening  and 
deepening  the  Haulover  Canal  to  the  width  of  ^25  feet  and  depth  of  not  less  than  3 
feet,  would  most  respectfully  report  to  your  committee  that  we  have  complied  with 
your  request,  and  we  find  it  necessary  to  extend  either  end  of  the  canal,  on  the  lagoon 
tide  1,400  feet,  and  Indian  River,  2,400.  making  the  total  length  of  the  canal  6,000  feet. 
We  find  it  the  most  practicable  to  wiaen  all  on  one  side,  and  that  the  north ;  and  in 
removing  the  rock  we  suggest  it  be  placed  on  the  line  of  the  south  side  extended  into 
the  lagoon,  as  we  find  it  necessary  to  build  a  breakwater,  and  we  would,  respectfully 
rpcommend  the  snme  to  your  committee.  The  remaining  distance  of  400  to  deep  water 
on  the  lagoon  on  the  south  side,  the  north  side  opposite,  and  1,300  feet  from  the  marnh 
to  deep  water  in  Indian  River,  also  the  north  side  from  the  main  land  to  the  marsh, 
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we  would  recommend  to  be  piled  with  '  close  piling,'  good  hard  cabbage  logs  10  to 
12  feet  lonff ;  between  the  last-mentioned  places,  on  the  south  side,  we  recommend  be 
filled  with  dredgines  and  loose  rock,  deposited  a  few  feet  off  the  tme  line  and  parallel 
with  the  same ;  either  end  of  the  canal  we  recommend  be  enlarged  so  that  the  entrance 
will  be  50  feet  in  width. 

*'A  ^nopsis  of  our  calculation  is  as  follows: 

<^  Rock  excavation |400 

"Sand         "       (above  high-water) 600 

**Dredging 1,900 

"  Piles,  and  driving  same 600 

"Total 3,500 

"  We  have  been  liberal  in  our  estimate,  and  believe  that  the  work  can  be  done  for  less, 
but  it  depends  somewhat  upon  the  manner  in  which  the  work  is  carried  on,  and  have 
endeavored  to  remember  the  disadvantages  that  we  are  subject  to.  We  believe  the 
work  to  be  practicable,  and  would  recommend  that  the  work  be  carried  on  at  an  early 
date. 

"  We  are,  yours,  very  respectfully, 

"David  D.  Rogers, 

"CiriZ  Engineer, 
"Lawuenxe  Thompson. 
"G.  M.  Wallace. 
"To  the  Executive  Committee 

of  the  proposed  improvement  in  the  Haidover  Canal." 

This  appeal  met  with  indifferent  success,  as  it  was  universally  believed  by  the  people 
that  the  estimates  were  much  too  small,  and  that  the  proposed  width  of  25  feet  was 
inadequate  to  their  wants. 

It  resulted  in  raising  only  a  few  hundred  dollars,  mainly  contributed  by  parties  de- 
sirous of  running  trade  boats  from  Day  tona  to  Indian  River.  This  amount  was  expended 
in  deepening  the  existing  channel,  removing  fragments  of  the  ledge  that  had  fallen  in 
and  were  obstructing  the  channel,  and  cutting  away  a  few  projecting  points  of  rock, 
so  as  to  enable  a  boat  of  14-feet  beam  to  pass  through  the  canal  under  favorable  cir- 
cumstances. 

I  was  also  requested  by  the  chairman  of  the  meeting  to  correspond  with  the  United 
States  Engineer  Department,  to  ascertain  if  the  aid  of  the  general  government  could 
not  be  invoked  to  assist  the  enterprise.  In  compliance  with  this  request  I  addressed 
a  letter  to  you  upon  the  subject,  and  transmitted  the  Information  contained  in  your 
reply  to  the  chairman. 

Last  spring  Bir.  J.  M.  Kreamer,  the  engineer  of  the  Atlantic  and  Gulf  Coast  Canal  and 
Okeechobee  Land  Company,  made  an  examination  of  the  isthmus  in  the  interest  of  his 
company,  between  Indian  River  and  Mosquito  Lagoon,  takins  some  borings,  and  re- 
ported in  favor  of  a  canal  44  feet  wide  at  the  base,  with  side  slopes  of  2  to  1.  He 
thinks  it  will  be  necessarv  to  have  guard-gates  or  locks  in  the  canal,  to  control  the 
water  when  the  levels  of  the  respective  lagoons  are  disturbed  by  the  wind. 

In  1879  a  charter  was  granted  by  the  State  of  Florida  to  Phineas  D.  Wesson  and 
associates,  of  Titnsville.,  Fla.,  under  the  name  of  the  Haulover  Tram  Railroad  Com- 
pany, for  a  railroad  across  the  divide  for  transporting  boats  and  merchandise. 

Nothing  has  ever  been  done  by  any  of  these  companies. 

improvement  proposed. 

From  the  data  obtained  in  the  surveys  and  examinations,  and  from  observation  and 
study  of  the  locality  and  an  intimate  personal  acquaintance  with  the  needs  of  the 
Indian  River  country,  I  respectfully  recommend  the  following  improvement : 

The  widening  of  the  existing  canal  to  a  width  of  60  feet  on  the  bottom,'  and  a  depth 
of  4.5  feet  below  mean  low-water  of  the  United  States  Coast  Survey,  with  side  slopes 
In  loose  shell  and  sand  of  2  to  1,  and  in  rock  cutting  of  i  to  1.  The  excavation  to  be 
mainly  made  upon  the  north  side  of  the  present  canal.  Both  side!  to  be  trimmed  and 
sloped  with  the  foregoing  slopes,  as  shown  on  the  three  plates  of  cross-sections  here- 
with transmitted. 

The  banks  of  the  present  canal  are  undermined  by  the  action  of  the  current  in   h 
formation  of  loose  shell  below  the  rock,  in  some  places  6  to  8  feet. 

For  this  reason,  and  to  prevent  subsequent  caving  and  to  straighten  the  canal  on  the 
south  side,  I  recommend  that  the  banks  be  trimmed  and  sloped  and  protected  ^ith  rip- 
rap on  both  sides  through  the  land  cut,  from  the  bottom  of  the  canal  to  a  height  of  4 
feet  above  mean  low-water,  with  broken  rock  taken  from  the  cut,  except  in  places 
where  the  rock  itself  is  sufficiently  hard. 

This  is  shown  to  be  necessary  by  the  action  of  the  water  in  undermining  the  sides 
aud  washing  away  the  banks,  as  it  has  done,  until  a  cross-section,  which  was  origi- 
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ully  12  feet  at  the  water-level  ia  1853  throagh  the  sand  cat.  U  now  25  and  26  feet. 
This  material  has  been  taken  ont  by  the  current  and  deposited  in  a  bar  at  both  ends 
of  the  canal. 

Owing  to  the  very  strong  current,  at  times  exceeding  2.8  miles  per  hour,  flowing 
thronffh  the  canal,  sometimes  in  one  direction  and  sometimes  in  the  opposite,  and  the 
literal  exposure  to  the  sweep  of  the  prevalent  very  strong  north  winds,  makine  lAkviga- 
tionby  boats  or  other  vessels  with  much  top  hamper  through  the  canal  difflcnlt,  I  have 
jpven  the  canal  somewhat  larger  dimensions  than  I  otherwise  wonld.  Rankin's  form- 
ula, ^^ greatest  width  of  botU  X  2,'^  gives  results  larger  than  would  be  absolutely  re<^uired 
in  this  place  were  it  not  for  the  oftentimes  strong  current  and  the  other  conditions 
mentioned  as  existing.  The  shorter  time  required  to  produce  an  equilibrium  between 
the  lagoons  with  a  large  cross-section  should  also  not  be  overlooked.  It  is  confidently 
believed  that  upon  the  opening  of  this  canal  a  line  of  steamers  will  be  at  once  put  on 
to  traverse  between  Daytona  and  other  points  on  the  Halifax  and  Indian  rivers,  con- 
necting with  a  steamer  at  Port  Orange  or  New  Smyrna  from  Jacksonville  or  Savannah. 
These  steamers  wonld  probably  have  a  beam  of  25  to  30  feet  and  draw  3  to  4  feet  when 
loaded,  and  a  depth  of  4.5  feet  below  Coast  Survey  datum  is  consequently  recommended 
for  the  canal  to  make  it  navigable  at  the  lower  stages  of  water.  Several  steamboat- 
meo  with  whom  I  have  conversed  are  desirous  of  establishing  such  a  roate  as  soon  as 
the  canal  is  opened.  Dredging  of  the  same  width  and  depth  will  be  required  in  Mos- 
quito Lagoon  for  a  distance  of  1,880  feet  from  shore,  as  shown  on  the  profile  transmit- 
ted, and  through  Haulover  Bay  and  in  Indian  River  for  a  distance  oi  5,020  feet  from 
the  west  end  of  the  land  cut.  The  material  to  be  dredged  is  sand  and  finely  commi- 
snted  shells.  There  will  be  a  rock  cut  in  the  bottom  of  the  dredged  channel  in  ludian 
fiiver  for  a  distance  of  1,170  feet,  averaging  about  4  inches  in  depth. 

Tlieae  dredged  channels  in  Mosquito  Lagoon  and  Indian  River  will  require  parallel 
Bobmerged  jetties  to  be  placed  100  feet  apart  to  keep  them  open.  These  jetties  I 
recommend  to  be  carried  out  to  a  depth  of  5.8  feet  in  Mosquito  Lagoon,  which  will 
give  a  length  of  2,120  feet. 

In  the  Haulover  Bay  I  think  the  jetties  can  l>e  dispensed  with,  and  would  substi- 
tute a  cross-dam,  619  feet  long,  across  the  narrowest  place  in  the  bay,  just  south  of 
the  canalf  and  in  the  position  shown  on  the  accompanying  plan.  ^ 

In  Indian  River,  beginning  at  the  west  shore  of  the  marsh,  parallel  submerged  jet- 
ties will  be  required,  of  a  length  of  4,050  feet,  or  to  a  depth  of  4.8  feet,  as  shown. 

These  Jetties  are  shown  to  be  necessary  by  the  action  of  the  water  in  filling  the  cuts 
mentioned  by  Lieutenant  (now  General)  H.  iGr.  Wright,  in  his  report  before  referred  to. 
Ism  also  informed  by  the  residents  in  the  vicinity  that  channels  have  frequently  been 
dag  ont  in  the  lagoon  and  Haulover  Bay,  but  they  were  quickly  filled  up,  and  no 
tTMe  of  them  exists  to-day. 

Among  these  is  the  channel  said  to  have  been  dug  in  Haulover  Bay  to  float  the 
Coast  Survey  sloop  Steadfast,  which  was  hauled  across  the  isthmus  in  1875. 

The  single  line  of  riprap  thrown  down  on  the  north  side  of  the  canal  axis  in  the 
k^oon  was  an  imperfect  and  quite  inadequate  attempt  at  lettying,  and  it  is  not  sur- 
prising that  it  was  a  failure.  There  is  probably  no  littoral  current  in  either  Indian 
Siver  or  Mosquito  Lagoon  at  this  locality,  but  the  long  reaches  of  shoal  water  extend- 
ing out  from  each  shore  are  subiect  to  violent  wave  action  on  a  small  scale,  during 
the  prevalence  of  ''northers/'  and  other  strong  winds,  which  it  is  believed  wonld  cer- 
tainly soon  fill  any  unprotected  cut,  especially  when  it  is  remembered  that  the  pre- 
vailing winds  are  from  the  north  and  southeast,  nearly  transverse  to  the  necessary 
line  of  the  cuts. 

The  sand-bars  forming  at  the  ends  of  the  canal  are  unquestionably  composed  of  ma- 
terial washed  from  the  banks  of  the  canal. 

With  ^e  banks  protected  by  riprap,  and  with  a  bottom  of  loose  rock  or  hard  shell, 
ss  is  generally  the  case  through  the  present  cut,  I  do  not  think  much  material  will  be 
fonnd  for  the  current  to  transport  and  deposit  in  bars  at  the  ends  of  the  jetties. 

If,  in  time,  however,  such  should  prove  to  be  the  case,  it  might  be  necessary  to 
further  protect  the  bottom  and  sides  with  riprap.  I  have  observed,  however,  that 
such  bars  are  generally  formed  some  little  distance  from  the  ends  of  the  jetty,  or 
where  the  water  begins  sensibly  to  lose  its  velocity.  In  deep  water  this  leaves  a  chan- 
nel on  the  ri^ht  or  left  side,  or  both,  between  the  jetty  end  and  the  deposit,  with  an 
abrupt  turn  into  the  canal. 

The  fact  that  there  will  be  abundance  of  stone  in  the  excavated  prism  of  the  canal 
to  build  these  jetties,  which  would  otherwise  go  to  waste,  reduces  the  cost  of  them 
very  much. 

I  have  estimated  for  jetties  built  of  close-driveu  double  row  of  palmetto  logs,  averag- 
ing 10  feet  long,  cut  off  1  foot  beloc^  mean  low-water,  and  find  that  jetties  of  this 
description  will  cost  much  more  than  the  mattress  and  stone  jetty,  such  as  you  are  so 
saceessfully  using  at  Saint  John's  Bar,  Volusia  Bar,  and  other  places,  provided  the  stone 
used  is  taken  from  the  cut.  This  is  estimating  the  piles  at  40  cents  each,  delivered, 
and  40  cents  apiece  additional  for  driving — a  low  estimate;  but  I  was  informed  by 
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reliable  parties  there  that  they  woald  enter  into  a  contract  to  supply  them  at  that 
price,  and  some  parties  mentioned  even  lower  figures.  An  ordinary  wood-chopper  can 
fell  and  cut  into  10-foot  lengths  70  to  BO  such  piles  in  a  day,  as  has  been  done  on  Indiao 
River  by  persons  building  wharves.  On  the  Indian  River  end  piles  cannot  be  driven 
on  account  of  the  rock. 

This  coquina  rock  is  nearly  of  the  specific  gravity  of  limestone,  and  in  this  locality 
will,  in  my  opinion,  answer  as  well  as  any. 

Pine  logs  or  palmetto  logs  can  be  obtained  for  mattresses  on  the  west  side  of  Indiaa 
River,  a  distance  of  5^  or  o  miles,  and  abundance  of  brush  can  be  obtained  within  a 
couple  of  miles  of  the  canal  on  the  isthmus. 

Tnere  will  be  14,972  cubic  yards  of  rock  excavation.  Of  this,  1,665  cubic  yards  will 
be  taken  from  the  dredged  channel  between  the  jetties  on  Indian  River. 

I  have  estimated  the  jetties  in  Mosquito  Lagoon  at  a  width  of  6  feet  at  the  shore 
end  and  14  feet  at  the  outer  end.  In  Indian  River,  where  the  jetties  are  less  exposed 
to  long  reaches  of  the  prevailing  winds,  I  have  estimated  them  with  a  width  of  6  feet 
at  the  shore  ends,  and  12  feet  at  the  outer  ends,  and  for  the  cross-dam  I  consider  8 
feet  in  width  to  be  ample  in  so  sheltered  a  position. 

At  these  widths  there  is  required  for  the 

Cnbio  yaids. 

Mosquito  Lagoon  Jetties,  stone 1,836.3^ 

Indian  River  jetties,  stone 3,086.2 

Cross-dam  jetties,  stone 180.7 

Making  a  total  of  stone  of 5,103.2 

Of  this  amount,  1,665  cubic  yards  will  be  taken  from  the  cut  between  the  jetties^ 
and  it  will  be  only  necessary  to  lay  it  upon  the  mattresses. 

There  will  be  apparently  a  surplus  of  9,868.8  cubic  yards  of  stone  more  than  is  re> 
quired  for  the  jetties  and  cross-dam,  estimating  for  only  one  course  of  mattresses,  30 
inches  thick,  and  the  top  of  the  jetty  to  l)e  1  foot  below  level  of  mean  low- water,  where 
deep  enough,  except  at  the  cross-dam,  which  should  be  one-half  foot  above  mean  low- 
water. 

*  The  actual  surplus,  however,  after  deducting  971.9  cubic  yards  for  riprap,  owing  to 
the  friable  and  decomposed  character  of  much  of  the  rock,  will  be  probably  very  little 
if  any.  The  dredgings  and  this  shell  and  disintegrated  rock  can  be  advantageously 
placed  on  the  back  or  outside  of  the  jetties,  serving  to  strengthen  them  and  renderingr 
the  dimensions  assumed  above  ample.  Some  of  it  can  be  used  to  advantage  also  to 
protect  the  sides  of  the  dredged  channels. 

The  character  of  the  rock  is  such  that  very  little,  if  anv,  will  require  blasting.  Where 
covered  with  water  or  damp  earth,  it  is  soft  and  can  oe  easily  out  out  with  an  ax  or 
dislodged  with  picks.  Upon  exposure  to  the  atmosphere,  however,  it  becomes  verv 
hard.  I  do  not  believe  that  any  guard-gates  or  locks  will  be  required  in  the  canal. 
It  would  be  advisable,  however,  to  make  a  tow-path  on  one  side^  at  top,  in  order  that 
boats  and  sailing  vessels  may  be  towed  against  the  current,  which,  as  a  general  rule, 
seldom  runs  in  tne  same  direction  more  than  two  or  three  days  at  a  time,  and  then  is 
only  strong  enough  to  cause  trouble  during  the  prevalence  of  very  severe  northers  or 
long-continued  strong  southeast  winds,  except  in  floods  or  after  a  cyclone. 

If  in  the  future  it  is  found  that  locks  are  required  they  can  be  built  as  well  as  now. 
In  view  of  the  character  of  the  rock,  and  the  fact  of  the  existence  of  the  present  cut, 
presenting  a  continuous  face  for  work  and  allowing  narrow  scows  to  load  directly 
crom  the  bank,  1  think  my  estimates  herewith  presented  are  ample,  and  will  not  be 
exceeded 

ESTIMATE  OF  COST. 

Earth-work : 
Excavations  of  sand  and  shell  between  Mosquito  Lagoon  and  Indian  River, 

37,892  cubic  yards,  at  20  cents |7, 578  40 

Dredging  in  Mosquito  Lagoon,  10,689  cubic  yards,  at  20  cents 2, 137  80 

Dredging  in  Indian  River,  21,445  cubic  yards,  at  20  cents 4, 289  00 

14, 005  20 
Rock- work : 
In  Indian  River,  1,665  cubic  yards,  excavated  and  placed  on 

jetty,  at  |2 $3,330  00 

Between  Indian  River  and  Mosquito  Lagoon,  ditto,  13,307  cubic 

yards,  at|1.50 19,960  50 

23,290  50 

Mosquito  Lagoon  jetties: 

4,711.1  square  yards  mattress  30  inches  thick,  at|l 4,711  10 

Indian  River  jetties: 
8,100  square  yards  30  inches  thick,  at  |1 8,100  OO 
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Cro88-dam: 
543.22  square  yards  mat  trees,  30  inchea  thick,  at  $1 |542  2^ 

Riprap : 
971.9  oabic  yards  layiDg,  oue-half  from  dump  and  one-half  taken  from  cat, 
at  20  cents 194  3& 

50, 843  40 
Contingencies  and  superintendence,  10  per  cent 5, 084  34 

55,927  74 
Add  for  land  damages,  approximated 10,000  00 

Total 66,927  74 

It  is  recommended  that  palmetto  logs  be  used  in  the  mattresses,  and  mangrove  brush 
or  saw  palmetto,  all  of  which  are  very  abundant,  in  the  place  of  oak  brush,  to  avoid 
biory  m>m  worms.     This  will  insure  permanency  in  the  work. 

The  beat  method  of  doing  the  work  will  be,  to  first  build  the  mattresses  in  position 
nd  load  them  with  only  sufficient  stone,  taken  from  the  cut  at  the  time,  to  sink  tiiem. 
Ajfier  the  mattresses  are  all  laid  the  dredging  and  excavation  can  go  on  simultaneously 
iod  the  mattresses  be  loaded  with  their  fnltquota  of  stone,  and  tne  top  of  the  Jetties 
brought  up  to  grade.  Half  the  stone  required  for  riprap  will  have  to  be  damped — 
that  is,  the  riprap  required  for  the  north  side  of  the  land-cut — ^and  taken  from  the 
dump  and  laid  upon  the  completion  of  the  side  slopes  on  the  north  side.  The  other 
Iftlf  can  be  laid  upon  the  south  bank,  it  only  being  necessary  to  throw  it  across  the 
old  canal,  if  the  slopes  of  the  south  bank  are  trimmed  first. 

The  best  time  of  year  for  doin^  the  work  would  be  from  November  1st  to  May  1st. 
After  the  latter  date  the  mosquitoes  would  be  found  very  troublesome,  and  during 
June,  Julv,  August,  and  September  almost  anbearahle.  This  place  has  the  reputation 
of  being  the  worst  for  mosquitoes  on  the  whole  east  coast,  and  my  experience  confirms  it. 

The  work  would  require  the  best  part  of  two  working  seasons  to  complete. 

COUNTRY  AND  POPULATION  TO  BE  BENEFITED. 

The  country  to  be  directly  benefited  by  the  construction  of  this  canal  embraces  the 
vhole  of  the  east  coast  south  of  the  canal  and  to  the  southern  extremity  of  Lake 
Worth,  a  distance  of  160  miles.  The  coast  country  north  of  the  canal  to  the  northern 
fxtremity  of  Bulo's  Creek,  a  distance  of  60  miles,  will  be  also  indirectly  benefited, 
inasmuch  as  with  this  canal  opened  for  steamboat  navigation  a  sufficient  amount  of 
freight  could  be  collected  at  Mosquito  Inlet  to  amply  repay  a  regular  line  of  steamers 
from  that  inlet  to  Savannah  or  Jacksonville,  a  condition  of  things  that  without  it 
does  not  exist. 

The  population  of  the  east  coast  south  of  this  canal  to  the  lower  extremity  of  Lake 
Worth,  as  given  by  the  last  census,  is  about  1,600.  The  population  north  of  the  canal 
that  would  he  indirectly  benefited  is  about  1,800.  This  population  is  constantly 
increasing,  and  the  country  only  needs  an  outlet  for  its  productions  to  encourage 
planters  and  enable  it  to  receive  a  large  share  of  the  great  immigration  now  euterlng 
tlie  State. 

Ahundance  of  good  land  awaits  the  settler  on  Indian  River,  and  the  oranges  from 
tliia  section  already  have  the  highest  reputation  of  any  in  the  State.  There  are  thir- 
teen stores  below  the  canal  on  Indian  River,  and  eight  post-offices. 

As  this  region  is  comparatively  unknown  and  generally  supposed  to  be  given  over 
to  alligators  and  mosquitoes,  I  will  quote  from  my  report  on  the  Indian  River  and 
tributary  country,  made  in  lti80  to  the  Saint  John's  and  Indian  River  Railroad  Com- 
pany. It  appears  that  at  that  time  there  were  the  following  orange  groves  and  other 
plantations  on  the  Indian  River  and  at  Lake  Worth,  viz : 

"Two  hundred  and  four  orange  ^ves,  containing  87,000  trees,  of  which  15,000  are 
DOW  bearing.  There  are  220,0W  pineapples,  of  which  one-half  are  at  Lake  Worthy 
and  about  half  this  number  of  bananas. 

'^ There  are  20  cocoanut  groves  at  Lake  Worth,  containing  12^000  cocoanut  palms. 

"To  these  should  be  added  an  almost  innumerable  number  or  guavas,  Hmes,  lemons, 
And  various  other  tropical  fruits,  such  as  sugar  apples,  mangoes,  olives,  dates,  grape- 
iniit^  grapes,  West  Indian  pappaw,  sapodillo,  cherimoyer,  &c.,  &c. 

"Large  amounts  of  sugar-cane,  sweet  and  Irish  potatoes,  early  tomatoes,  and  other 
sarlv  vegetables  are  rai^,  and  the  vegetables  are  ready  to  be  shipped  to  the  North 
in  February  and  March." 

Tbe  present  amount  of  trade  to  and  from  Indian  River  is  very  difficult  to  determine 
^th  accuracv.  Blanks  to  be  filled  out  with  the  amounts  of  freight  carried  by  the 
Bteamers  on  the  Upper  Saint  John*s  above  Enterprise,  for  the  last  year,  have  been  sent 
by  me  to  the  steamboat  owners  whose  vessels  ply  on  that  route,  but  have  remained  un- 
wswered.    Some  of  the  Indian  River  freight  is  sent  via  New  Smyrna  and  Mosquito- 
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Inlet  and  passes  through  the  existing  Haulover  Canal,  but  the  largerpart,  at  present' 
crosses  the  diTide  from  Indian  River  to  the  Saint  John's,  either  at  TitusYiUe  to  Salt 
Lake  Landing,  on  the  Saint  John's,  or  at  Rock  Ledge  to  Lake  Poinsett  Landing,  and 
follows  the  devious  channel  of  the  Upper  Saint  John's  to  Jacksonville,  occupying  from 
50  to  70  hours  in  transit. 

The  Salt  Lake  and  Titusville  Branch  of  the  Saint  John's  and  Indian  River  Railroad, 
7.3  miles  long,  from  Salt  Lake  to  Titusville,  was  never  laid  except  with  temporary 
wooden  rails  and  operated  with  mules.  It  is  now  worn  out  and  disused,  and  all  neight 
is  hauled  over  in  wagons. 

In  regard  to  the  amount  of  productions  of  this  region,  I  will  quote  from  another  re- 

fort,  prepared  by  me  for  the  Sanford  and  Indian  River  Railroad  Company,  in  February, 
881,  on  the  subject  of  Indian  River  trade: 
*'  There  were  shipped  last  year  (1880)  2,000,000  oranges,  equal  to  about  14,000  boxes. 
This  was  an  unfair  year  for  a  criterion,  as  fullv  one-half  the  crop  was  blown  from  the 
trees  and  destroyed  in  the  cyclone  that  visited  that  section  beiore  the  oranges  were 
ripe. 

'^  Early  vegetables,  mostly  tomatoes,  boxes  shipped 1, 000 

'^  Bananas,  bunches 500 

'^  Irish  potatoes,  barrels 200 

"Sirup  and  sugar,  barrels 400 

"  Green  turtles,  caught  and  shipped 600 

''Pineapples,  about 50,000 

'*  Lemons,  crates 100 

''Limes,  crates 50 

''General  merchandise,  tons 700 

"  About  75,000  pine  apples  are  expected  to  be  shipped  from  Lake  Worth  this  year." 

This  Lake  Worth  freight  all  comes  via  Indian  River. 

It  is  believed  that  nearly  all  the  above  freight  would  i)ass  through  the  Haulover 
Canal,  in  preference  to  the  rehandliug,  teaming,  and  extra  time  required  by  the  Saint 
John's  route,  if  it  was  opened  to  allow  steamboat  travel. 

Indeed,  steamers  drawing  3  feet  have  been  brought  to  the  eastern  end  of  the  canal 
in  Mosquito  Lagoon  to  coUect  the  oranges  from  the  Dummett  Grove,  now  belong- 
ing to  nie  Duke  de  Castellucia,  the  production  of  which  varies  from  40,000  to  100,000 
oranges  and  over  per  year. 

The  great  desirability  of  this  improvement  and  the  imperative  need  of  this  section 
for  better  transportation,  to  furnish  an  outlet  for  their  rapidly  increasing  productions, 
is  greatly  enhanced  by  the  perishable  natures  of  the  freignt.-  These  orange  ^oves  ana 
other  plantations  are  constantly  and  rapidly  increasing.  Only  about  one-sixth  of  the 
orange  trees  are  as  yet  bearing,  and  the  same  is  true  of  the  other  fruits.  This  entire 
oast  coast  is  destined,  at  no  distant  day,  to  support  a  large  and  prosperous  population, 
and  will  present  almost  one  continuous  orange  grove. 

The  craft  at  present  navigating  Indian  River  is  confined  to  sail-boats,  sloops,  and 
«mall  schooners,  wMch  have  mostly  been  built  on  the  river.  There  are  five  small 
schooners  averaging  from  40  to  45  feet  long  and  10  to  14  feet  beam.  One  of  these  vessels 
makes  semi-regular  trips  outside,  from  Jacksonville  to  Indian  River  Inlet  with  freight, 
being  unable  to  pass  through  the  present  canal.  The  United  States  mail  is  all  carried 
in  boats  on  this  river,  and  is  brought  from  Saint  Augustine  via  Daytona,  and  all  passea 
through  this  canal,  where  it  is  oiten  subject  to  great  delay. 

This  little  out  forms  an  important  factor  in  the  inland  coast  navigation  scheme  for 
inland  water  communication  nom  Saint  Augustine  to  Biscayne  Bay,  which  has  engaged 
the  attention  of  the  government  for  many  years,  and  the  many  advantages  and  bene- 
fits of  which  to  commerce,  navigation,  and  the  people  of  the  east  coast  of  Florida  it 
would  be  superfluous  for  me  to  recite. 

This  work  is  in  the  collection  district  of  Saint  Augustine,  and  Saint  Augustine  Is 
the  only  port  of  entry  in  the  district.  I  inclose  statement  of  the  collector  of  customs 
regarding  the  amount  of  revenue  coUeoted.  * 

The  work  can  be  done  most  advantageously  to  the  United  States  by  contract. 

The  nearest  fort  is  Fort  Marion,  at  Saint  Augustine. 

The  nearest  light-house  is  Cape  Canaveral. 

I  transmit  witn  this  report  the  following  plans  and  drawings : 

1  chart  of  comparative  soundings. 

1  plan  of  canal  and  reservation. 

1  profile  of  proposed  work. 

3  sheets  of  cross-sections. 

The  plans  and  papers  sent  me  are  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

J.  Fras.  Le  Baron, 

Bvt.  M%j.  Gen'l  Q.  A.  Gillmorb,  AasUtant  Engineer. 

Lieut,  Col,  of  Engineers f  U.  8.  A, 
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COMMERCIAL  STATISTICS. 

CusTOM-HousB,  Saint  Augustins,  Florida, 

Coll&oU^s  Office,  Septmnher  5, 1881. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  yonr  letter  of  the  1st  instant, 
rdative  to  the  amonnt  of  revenue  received  at  this  port  for  the  fiscal  year  of  1861,  and 
Tery  respectfully  report  as  follows : 

Received  for  dnties  on  imports $2  40 

Beceived  on  account  manne-hospital  tax 63  64 

Received  on  account  tonnaee  tax 57  30 

Received  on  account  officiiu  fees 31  90 

Received  on  account  fines,  penalties,  &c 5  75 

Received  on  account  steamboat  inspection 50  00 

Exports  to  foreign  ports : 

160  head  of  cattle,  valued 3,300  00 

Number  of  vessels  entered  and  cleared  (not  including  those  within  this  dis- 
trict and  Jacksonville) 22 

The  imports  for  the  fiscal  year  of  1881  were  unusually  small ;  the  imports  for  the 
ftscal  year  of  1880  were  |125.15. 
Very  respectfully, 

Thomas  F.  House, 
•  Collector. 

J.F.Le  Baron,  Esq., 

United  States  AesUtant  Engineer. 
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IVPROVEMENT  OF  THE  HABBORS  OF  MOBILE,  ALA3AMA,  AND  OF  PEN- 
SACOLA  AND  CEDAR  KEYS,  FLORIDA;  OF  TAMPA  AND  APALACHICOLA 
BAYS,  FLORIDA,  AND  OF  CERTAIN  RIVERS  IN  GEORGIA,  ALABAMA, 
FLORIDA,  AND  MISSISSIPPI  EMPTYING  INTO  THE  GULF  OF  MEXICO. 


REPORT  OF  CAPTAIN  A,  N,  DAMBELL,  CORPS  OF  ENOINEER8,  BVT  MAJOR, 
U.  8.  A.,  OFFICER  IK  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30, 1888,    WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPBOTEMENTS. 


1.  Mobile  Harbor,  Ala. 

1  PeoBacola  Harbor,  Fla. 

1  Cbattabooohee  River,  Ga.  and  Ala.^ 

4.  Flint  River,  Ga. 

6.  Apalacbicoia  River,  Fla. 
<S.  Apalaebicola  Bay,  Fla. 

7.  Tampa  Bay,  Fla. 

8.  Sawanee  River,  Fla. 

9.  Choctawhatcbee  River,  Fla. 


10.  Withlacoocbee  River,  Fla. 

11.  Peas  Creek.  Fla. 

12.  Escambia  River,  Ala.  and  Fla. 

13.  Alabama  River,  Ala. 

14.  Warrior  and  Tombigbee  rivers,  Ala. 

15.  Tombigbee   River  above   ColnmbnSi 

Miss. 

16.  Noxubee  River,  Miss. 

17.  Pascagoula  River,  Miss. 


EXAMINATIONS  AND  SUBTEYS. 


18.  Finbollaway  River,  Fla. 

19.  Aucilla  and  Wacissa  rivers,  Fla. 


25.  Dog  Island  Harbor  j  E^bor  of  Key 
west;    Crystal  River;  La  Grange 


^.  Cbipola  River,  Fla.  Bayon,   np  to   Freeport;  Manatee 

21.  Ocolockonne  River,  Fla.  i  River  and  Crooked  River,  Fla. 

21  Holmes  Creek,  Fla.  i  26.  Ootlet  of  harbor  of  Ship  Island. 

23.  East  Bay  and  Blackwater  River,  Fla.      27.  Harbor  at  Biloxi,  Miss. 

24.  Tombigbee  River,  Miss.,  from  Fulton  <  28.  Harbor  at  Pascagonla,  Miss. 

to  mrren's  MilL  29.  Old  Town  Creek,  Miss. 


United  States  Engineer  Office, 

Mobile^  Ala.,  August  19, 1882. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  year  1881-^82  for  the  river  and  harbor  improvements  under  my 
charge. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrbll, 


The  Chief  of  Enoineers.  U.  S.  A. 


Captain  of  Engineers. 


K  I. 

IMPROVEMENT  OF  THE  HARBOR  AT  MOBILE,  ALABAMA. 

The  improvement  of  the  channel  of  Mobile  Harbor  by  the  General 
Government  was  begun  in  1827,  the  depth  being  at  that  time  5J  feet 

1245 
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through  Choctaw  Pass  and  8  feet  on  Dog  BlTer  Bar.  Up  to  1857  the 
amount  of  $228,830.60  had  been  appropriated,  and  the  result  obtained 
was  a  channel  10  feet  deep  and  200  feet  wide  through  the  '<  Pass,"  and 
the  partial  dredging  of  a  channel  10  feet  deep,  with  an  unknown  width, 
through  Dog  Biver  Bar.  In  1860  the  cut  through  Choctaw  Pass  had 
shoal^  to  7i  feet  depth,  while  that  through  Dog  Biver  Bar  remained 
unchanged.  No  further  improvement  by  the  General  Oovemment  was 
attempted  until  1870. 

From  1870  to  1875  the  amount  of  $401,000  was  appropriated,  and  the 
work  accomplished  was  a  channel  13  feet  deep,  300  feet  wide,  from  the 
mouth  of  Mobile  Biver,  through  Choctaw  Pass,  and  a  channel  of  same 
depth  200  feet  wide  through  Dog  Biver  Bar,  with  its  southern  entrance 
about  Si  miles  from  the  mouth  of  Mobile  Biver.  Since  1875  there  has 
been  no  perceptible  change  in  depth  on  either  bar. 

In  1878  a  survey,  also  tests  and  borings,  were  directed  to  be  made  in 
order  to  determine  whether  the  existing  13-foot  channel  could  be  so 
deepened  and  depth  maintained  as  to  admit  to  the  wharves  of  the  city 
vessels  drawing  not  more  than  22  feet,  and  for  this  purx>ose  the  sum  of 
$10,000  was  appropriated  by  an  act  of  Congress  approved  June  18, 

From  the  results  of  the  surveys  and  borings,  a  report  was  made  to 
the  Chief  of  Engineers,  suggesting  several  different  plans  of  improve- 
ment. 

It  was  finally  decided  to  dredge  the  existing  13-foot  channel  to  the 
depth  of  17  feet,  with  a  uniform  width  of  200  feet,  from  the  17-foot  curve 
in  Mobile  Biver  to  the  extreme  northern  point  of  the  curve  of  same 
depth  in  the  lower  bay,  the  estimated  cost  of  the  improvement  being 
$820,000. 

Congress,  by  an  act  approved  March  3, 1879,  having  appropriated 
$100,000  for  the  above  improvement,  bids  were  called  for  and  opened  May 
20, 1880,  but  all  were  rejected  as  excessive  (the  lowest  being  24.9  cents)^ 
and  the  work  ordered  to  be  readvertised.  Congress,  in  the  meantime, 
by  act  approved  June  14,  1880,  having  appropriated  an  additional 
$125,000,  bids  were  called  for  on  a  basis  of  $225,000,  the  contract  was 
awarded  to  George  C.  Fobes  &  Co.,  of  Baltimore,  Md.,  their  bid  (12.3 
cents)  being  the  lowest  fsee  abstract  of  bids  hereunto  annexed),  and  the 
date  of  commencement  nxed  upon  was  December  29, 1880. 

The  contractors  not  then  being  ready,  an  extension  was  granted  to 
February  1, 1881. 

The  condition  of  the  channel  previous  to  the  commencement  of  the 
present  improvement  was  such  that  vessels  drawing  over  12^  feet  could 
not  reach  the  wharves  of  the  port,  or  ascend  the  bay  beyond  the  lower 
anchorage,  28^  miles  distant,  at  mean  low-water.  From  the  mouth  of 
Mobile  Biver  to  Fowl  Biver  Shoals  (except  between  the  obstructions) 
the  depth  of  water  nowhere  exceeded  13  feet,  being  uniformly  of  that 
depth  until  the  above  shoals  were  reached,  a  distance  of  18  miles  from 
the  city.  On  these  shoals  the  depth  varied  from  12^  to  13  feet.  From 
this  point,  going  south,  there  is  a  plateau  with  13^  feet  water  extending 
to  within  4  miles  of  the  southern  entrance  of  the  projected  17-foot  chan- 
nel, and  then  the  depth  gradually  increases  to  the  17-foot  curve. 

In  addition  to  the  above,  there  are  two  wrecks,  one  a  small  steamboat, 
40  feet  below  the  lower  gap  light,  loaded  with  ballast,  extending  30  feet 
into  the  channel  on  the  east  bank;  the  other  a  brig,  loaded  with  ballast, 
about  150  feet  south  of  the  first  and  entirely  in  the  channel.  These  will 
have  to  be  removed,  and  are  the  only  obstructions  of  this  character  at 
present  known. 
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The  nature  of  the  material  to  be  dredged  is  hard  sand,  in  the  mouth 
of  the  river;  then  comes  a  mixture  of  sand  and  clay,  through  Choctaw 
Pa88,  to  a  point  east  of  Dog  Biver.  Here  is  to  be  found  a  sand-bar,  vary- 
ing from  1^  to  2i  feet  in  thickness,  overlying  a  clay  suDstratum.  From 
tli^  point  until  Fowl  Biver  Shoals  are  reached  the  material  is  a  blue 
clay,  entirely  free  from  sand  or  alluvial  deposit. 

The  Fowl  Biver  Shoals  are  composed  of  oyster  reefs,  which  here  and 
there  crop  out,  and  again  are  covered  from  3  to  5  feet  with  a  clay  mixed 
with  small  shell.  From  Fowl  Biver  Shoals  the  material  is  a  very  soft 
blue  mud  and  clay. 

Two  alterations  have  been  made  in  the  original  project. 

1.  On  account  of  the  short  bends  at  the  mouth  of  the  river  and  at 
the  upper  gap  it  was  deemed  advisable  to  make  the  channel  through 
Choctaw  Pass,  a  distance  of  3,820  feet,  at  least  300  feet  wide,  and  the 
portion  below  the  obstructions,  for  a  distance  of  5,703  feet,  a  width  of 
250  feet. 

2.  In  order  to  straighten  the  channel  the  line  of  the  13-foot  channel 
(8. 11'^  E.  mag.)  was  continued  to  a  i)oint  just  south  of  Fowl  Biver  Shoals, 
16.44  miles  distant  from  the  north  entrance;  at  this  point  an  angle  of 
129  40'  to  the  right  was  made,  and  the  channel  (S.  1^  40'  W.  mag.),  so 
located  that  the  extreme  northern  point  of  the  22-foot  curve  (about 
three-quarters  of  a  mile  from  south  end  of  the  17-foot  curve)  was  reached 
instead  of  that  of  the  17-foot  curve,  thus  obviating  any  further  change 
should  the  depth  be  increased  to  22  feet. 

The  contractors,  George  C.  Fobes  &  Co.,  commenced  work  February 
19, 1881,  and  at  the  end  of  the  fiscal  year  ISSO^'Sl  had  dredged  one  cut 
35  feet  wide  from  the  mouth  of  Mobile  Biver  to  buoy  Number  6,  a  dis- 
tance of  3.5  miles ;  also  a  second  cut,  commencing  at  the  upper  gap  of 
the  "  Obstructions,''  increasing  the  width  to  70  feet  a  distance  .67  mile, 
making  total  distance  dredged  4.07  miles,  and  material  removed  143,149 
enbic  yards. 

During  the  first  quarter  of  the  fiscal  year  1881-^82  the  progress  of 
the  work  was  very  slow.  On  October  13  the  contractors  placed  an  ad- 
ditional dredge  on  the  work,  which  considerably  increased  their  esti- 
mates, yet  they  had  only  accomplished  about  one-quarter  of  their  con- 
tract at  the  expiration  of  the  time  of  completion,  December  29, 1881. 
A  conditional  extension  was  granted  them  to  June  30,  1882.  They 
commenced  working  at  night  with  one  dredge  February  27, 1882,  and 
Qn  May  20  a  third  dredge  was  started,  also  working  day  and  night. 
The  contractors  anticipate  completing  their  contract  by  October  1, 1882. 

By  act  of  Congress  approved  March  3, 1881,  an  additional  sum  of 
$100,000  was  appropriated  to  this  improvement.  Bids  were  opened 
July  9,  1881,  and  contract  awarded  to  Mr.  G.  L.  Long,  at  11.7  cents  per 
cubic  yard  (see  abstract  of  bids  hereunto  annexed). 

'The  contractor  commenced  work  March  21,  and  is  working  night  and 
day,  making  good  progress. 

The  following  is  a  statement  of  the  progress  of  the  work  during  the 
fiscal  year  ending  June  30, 1882 : 

Cnbio  yards. 

CotNo.l.  Width,  40  feet;  length,  14. 19  miles 580,881 

CutNo.2.  V^Tidth,  35feet;  length,  10. 96  milea 387,498 

CntNo.2.  Width,  40 feet ',  length,    7.e2mile8 347,225 

Fiscal  year  1881-'82 32. 77  miles 1,315,604 
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WOBK  UNDSB  THB  CONTRACT  OF  GBOBOB  C.  VOBBS  A  00. 

Cabte 

Cut  No.  1.  14. 19  miles 580,881 

Cut  No.  2.  12.01milG8 428,406 

26. 20  miles 1.009.289 

WORK  UNDER  CONTRACT  OF  G.  L.  LONG. 

Cabio  yards 
Cut  No.  2.  6.57  miles 295,315 

The  channel  has  been  staked  in  the  following  manner :  From  the 
month  of  Mobile  River  to  the  18-foot  cnrve,  a  distance  of  about  27  miles, 
clusters  of  five  piles,  with  platform,  were  built  as  near  as  possible  every 
half  mile,  and  between  these  clnsters  are  fonr  intermediate  piles  500  feet 
apart. 

-  This  line  is  located  on  the  east  side  of  the  channel  and  15  feet  froia 
bank  of  same.  To  the  west,  at  least  1  mile  distant,  stations  of  tiiree 
piles,  with  platform,  were  built  for  the  purpose  of  triangulating  and  to 
mark  the  limits  of  the  dumping-gronnd. 

The  cost  of  this  work  was  as  follows : 

199  single-line  piles,  at|4 |796  00 

49  five-pile  line  clusters,  at  $40 1,960  00 

1  nine-pile  ansle  cluster 72  00 

1  five-pile  angle  cluster 43  30 

21  triangulation  stations,  at  |25 525  90 

1  triangulation  station,  rebuilt 25  00 

3  single-line  pile,  at  |4 12  00 

Total  cost 3,433  30 

The  following  was  the  condition  of  the  improvement  June  30, 1882 : 

From  the  17-foot  curve  in  the  Mobile  River  to  the  npper  gap  of  the 
•^^  Obstructions,"  a  distance  of  3,820  feet,  there  is  a  single  cut  of  a  mini- 
mum width  of  35  feet  and  minimum  depth  of  17  feet  at  mean  low-tide, 
except  where  refilling  took  place,  referred  to  further  on  in  this  report. 
At  this  point  a  double  cut,  having  same  depth,  with  a  minimum  width  of 
75  feet,  which  is  complete  as  far  as  cluster  No.  38,  a  distance  of  19.35 
miles,  with  the  following  exceptions,  viz,  from  1,660  feet  south  of  cluster 
No.  22  to  cluster  No.  25, 1.22  miles. 

From  1,710  feet  south  cluster  No.  29  to  cluster  No.  37, 3.68  miles.  Be- 
tween these  respective  clusters  there  is  at  present  only  a  single  cut, 
having  a  width  of  40  feet. 

From  cluster  No.  38  a  single  cut  of  same  width  extends  1,265  feet 
south  of  cluster  No.  40,  a  distance  of  1.27  miles,  making  total  length  of 
connected  channel  21.36  miles. 

The  third  dredge  of  George  G.  Fobes  &  Co.,  which  commenced  work 
on  May  20, 1882,  was  placed  at  cluster  No.  41, 1,479  feet  south  of  the 
end  of  the  completed  portion,  and  a  distance  of  1.05  miles  has  been 
dredged. 

Total  length  of  double  cut  June  30, 1882, 14.44  miles. 

Total  length  of  single  cut  June  30, 1882,  7.94  miles. 

Before  the  improvement  was  commenced  all  vessels  of  greater  draught 
than  13  feet  were  compelled  to  anchor  in  the  lower  bay,  28}  miles  fix»m 
the  city,  and  their  cargoes,  in  and  out,  were  lightered  to  and  fh)m  the 
city,  thus  entailing  great  cost  and  loss  of  time. 

Since  the  improvement  has  been  completed  to  the  13^-foot  curve  ( which 
is  south  of  the  Fowl  River  Shoals),  vessels  drawing  from  14  to  15  feet 
can,  with  a  medium  tide,  proceed  directly  to  the  wharves,  shown  in  tJie 
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case  of  the  bark  William  Wright,  tonnage  752,  drawing  14.8  feet,  which 
entered  April  27, 1882,  landing  at  the  Mobile  and  Ohio  Railroad  whart, 
in  the  northern  part  of  the  city,  and  cleared  June  15, 1882,  loaded  with 
lumber,  and  drawing  14.2  feet  water. 

Other  barks  and  ships  which  have  heretofore  remained  at  the  lower 
anchorage  have  reached  the  city  this  spring.  The  channel  is,  therefore, 
available  for  vessels  of  less  draught  than  15  feet. 

It  i»  proposed  to  apply  the  funds  available  for  expenditure  during  the 
fiscal  year  ending  June  30,  1883,  to  completing  to  the  lower  anchorage 
the  two  cuts  now  being  dredged;  to  finishing  that  portion  of  cut  Xo. 
2  remaining  to  be  dredged  from  the  mouth  of  the  river  to  the  upper 
gap ;  to  redredging  that  portion  of  cut  No.  1  in  the  Mobile  River  which 
has  been  refilled  for  a  distance  of  1,610  feet ;  to  removing  the  wrecks 
at  and  near  the  lower  gap  of  the  ^'Obstructions,"  thus  affording  a  clear 
and  unobstructed  channel  of  a  minimum  depth=17  feet  at  mean  low- 
tide,  and  of  minimum  width =75  feet  to  the  wharves  of  the  city. 

It  is  expected  that  this  will  be  accomplished  by  October  1, 1882.  It 
is  further  proposed  to  apply  whatever  balance  there  may  then  be  unex- 
pended toward  increasing  the  width  of  the  channel  by  a  third  cut,  and 
to  continue  said  cut  until  the  funds  available  are  exhausted.  The  chan- 
nel of  17  feet  depth  and  75  feet  minimum  width  will  allow  all  vessels 
drawing  less  than  17  feet  to  come  to  the  wharves  of  the  city  at  mean 
low-tide. 

The  sum  of  $370,000  can  be  profitably  expended  during  the  fiscal  year 
June  30,  1884,  and  it  is  proposed  to  use  said  amount  toward  increasing 
the  width  of  the  17-foot  channel.  At  present  prices  per  cubic  yard,  the 
al)ove  amount  will  increase  the  existing  width  to  at  least  200  feet. 

The  estimated  total  cost  of  the  improvement  was  $820,000. 

The  appropriations  already  made  are  as  follows: 

By  act  approved  March  3, 1879 $100,000 

By  act  approved  Jane  14,  1880 12:),  000 

By  act  approved  March  3, 1881 100  000 

3jjr>.  000 

By  act  passed  August  2, 1882 125, 000 

450, 000 

Estimated  cost 820 ,  000 

Total  appropriations 450, 000 

Amount  required  for  completion 370,000 

This  amount  will  complete  the  channel  according  t.o  the  original  pro- 
ject, will  widen  those  portions  intended  to  be  increased,  and  will  also 
sufficiently  widen  the  channel  at  all  the  bends  so  as  to  permit  vessels 
to  make  the  turns  without  difficulty. 

There  is  but  one  point  in  the  channel  so  far  dredged  that  has  shown 
any  shoaling  or  the  slightest  tendency  to  do  so,  viz,  in  the  mouth  of 
Mobile  Biver,  where  the  narrow  cut  of  35  feet  was  found  to  have  refilled 
when  sounded  after  a  very  severe  northeast  storm. 

The  distance  filled,  1,610  feet.  This  same  trouble  was  met  with  when 
the  13-foot  channel  was  dredged,  but  when  opened  to  the  full  width  of 
300  feet  this  tendency  ceased,  and  there  has  been  no  shoaling  at  this 
point  since,  the  depth  of  13  feet  being  maintained  without  any  further 
dredging,  and  it  is  confidently  believed  that  the  same  results  will  attend 
the  opening  of  the  17-foot  or  even  a  22-foot  channel  to  the  full  width 
of  300  feet.      . 

TUB 
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The  character  of  the  chanuel  abready  dredged  would  seem  to  iudicato 
that  from  Choctaw  Pass  down  the  improvement  is  permanent,  that  it 
will  not  require  an  annual  and  possibly  not  a  periodical  appropriation 
of  any  amount  in  order  to  maintain  the  depth;  and,  further,  the  per- 
manency of  the  13-foot  channel  at  the  mouth  of  the  river  renders  it  ver>' 
doubtful  whether  any  appropriation  will  be  needed  to  maintain  the 
depth  there. 

The  improvement  is  located  iu  tbe  coUection  district  of  Mobile.  Mobile  iH  the  Dear- 
est port  of  entry. 

The  following  statistical  statement  of  the  commerce  of  Mobile  for  the 
fiscal  year  ending  June  30,  1882,  was  furnished  by  the  collector  of  cus- 
toms at  this  port : 

Entrances  and  clearances  port  of  Mobile. 
ENTRANCES. 


June  30, 1881. 


ArriTalB. 


Yeuelfl. 


Tonnage.        Crew. 


Foreign I  W  09,010  1,482 

Coaatwiae I  57  20,«06  876 

American  :  40  ,         14,082  ,  454 

Total  198  104,607.  2.322 

• ..«,^^^.^.^_^^.^__^^.^^^^_^— ^_^^_^_^^^^^__^_  _      ._^      -___       _^__^^__^_^^^_^^^^.^ 

CLEARANCES. 

Foreign 72  64,870  1, 8»4 

Coaatwise 64  18,600  497 

American 46  17,777  400 

Total  172  101,146  2,281 

Jnncj  18W1. 

Duties  ou  imi>ortB $226, 116  59 

Tounag<5  dues 1«,  er»4  W) 

Hospital  collections 2, 803  77 

Miscellamous 12,407  74 

Total  collections 258, 1H2  H> 

Exports  to  foreign  ports 1^5, 594, 840  (H) 

Imports,  foreign  goods 659, 397  GO 

It  is  impossible  to  make  an  approximate  estimate  of  what  may  be  the 
probable  increase  of  commerce  of  the  port  of  Mobile  by  the  completion 
of  the  improvement  now  under  way. 

The  great  security  that  her  harbor  affords  shipping  of  any  draught 
of  less  than  24  feet ;  the  geographical  position  of  the  port  on  the  Gulf ; 
the  proximity  to  the  West  Indies  and  South  America;  the  vast  mineral 
resources  of  the  State  of  Alabama,  of  which  Mobile  is  the  chief  cit}^  and 
only  port  of  entry ;  also  the  close  rail  connections  with  all  the  important 
cities  of  the  West  and  North, render  it  absolutely  certain  that  so  soon  as 
the  shipping  facilities  are  so  increased  as  to  allow  vessels  of  heavy 
druiight  to  load  and  unload  at  her  wharves  the  commerce  must  increase 
to  a  vsist  extent. 
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Money  statement 

July  I,  1H81,  anionnt  available $302,361  21 

JalV  1.  1882,  amotint  expended  daring  fiscal  year,  exclusive 

of  ontstanding  liabilities  July  1,  18^1 $170,389  62 

July  1.  1«?82.  outstanding  liabilities 16.695  31 

187, 084  93 


July  1,  1882,  amount  available 115,276  28 

AmiouDt  appropriated  by  act  passed  August  2, 1882 125, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 240, 276  28 


Amount  (estimated)  required^  for  completion  of  existing  project 370, 000  00 

Amonn  t  that  can  be  prontably'expended  in  fiscal  year  ending  June  30, 1884 .      370, 000  00 


Ah$tract  of  hUU  received  and  opened  August  26,  1880,  relating  to  dredging  in  Mobile  Harbor , 

Alabama. 


So. 


Name  of  bidder. 


0 


fe-E 


•sua 


1  WjD.  A.  Alexander i      |0 

2  James  B.*  Slaughter 

3  O.  J.  JenningH 

4  American  Dmging  Company . 

5  National  Dredgmg  Company. . 

C  Geo.  C.  Fobes  &  Co 

7  James  G.  Stewart 

9  George  Kellogg 


Time  of  commencing 
work. 


15. 85  Three  months  after  notifi- 
cation of  approval  of  con< 
tract. 

U.6     do 

19J       do 

23         do 

13         do 

12.3     do 

19.4     do 

]9i       do 


Time  of  completing 
work. 


One  year  from   date 
commencement. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


of 


Abstract  of  bids  received  and  opened  July  9,  1881,  for  dredjing  in  Mobile  Bay,  Alabama, 


Xa 


Name  of  bidder. 


1    James  E.  Slaughter 


2  George  C.  Fobes  St,  Co 

3  S.N.Kimball 

i  John  Magnire 

5  W.Fagan 

6  G.  L.  Long 


S.3 


•c2 


$0  13.7 

12.4 
16.9 

14 
12 
11.7 


Time  of  commencing 
work. 


Time  of  completing 
work. 


Three  months  after  notifi-    One  year  fh>m  commence- 
cation  award  contract.  ment  of  work. 


do 

do 

.do 

do 

.do 


Do. 
Do. 
Do. 
Do. 
Do. 


The  work  of  each  dredge  compared. 


Dredge  Mo- 
bile, of  Geo. 
C.  Fobes  &. 
Co. 


^^^^F^^ll'   ^^9^^  Ala. 
a  Fobes  &      Ues&Co: 


Dredge  T.  H. 
Hemdou,  of 
G.  L.  Long. 


Date  of  commencement '  Feb.  19, 1881 


Total  namber  of  cubic  yards  removed.  1881-'82 . 
Totsi  number  of  cubic  yards  dedncte<i,1881-'82 
Total  number  of  cubic  vards  paid  for,  1881 -*82 . . 

Total  distance  dredgea feet.. 

Total  number  days  (12  hours)  actnal  work. . . 
Total  number  days  (24  hours)  actual  work . . . 

Total  number  days  lost  due  to  weatlier 

Total  number  days  lost  due  to  other  causes. . 

Average  daily  distance  ( 12  hours) feet . . 

Average  diuly distance  (24 hours)  do... 

Average  daflv  material  removed  (12  hours) .. 
Average  dailv  material  removed  (24  hours)  . . 


420, 074 
16, 378 

403.  696 

59,  347 

240 


10} 

53i 

238.3 


1,687 


Sept.  21. 1881 
569,647 
3.964 
565,683 
73,202 
\\T>\ 
77i 

n 

18 

210.  5 

637.2 

1.875.4 

3,  257.  2 


May  20. 1882 
40, 910 

46,'oi6 

5,  561 


Mar.  21, 
298, 

2, 

296, 

34, 


2, 

4, 


1882 

650 

335 

315 

688 
22 
60  J5 

114 

3 
293 
550.  9 
418 
813 
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COHHERCIAJL  STATISTICS. 


lilBcellaneoiu. 


yalae,1882.  Value,  I8t»l. 


Fish  and  oysters $157, 

Vegetables ,  437, 

Wool pounds..;  450, 

Alabama  ooal tons..f  19, 

Pennsylvania  and  English  ooal do I  1, 

Bagging rolls..'  13,' 

Cotton-Ues bundles..,  41, 

Bacon casks..!  9, 

Flour barrels..  80, 

Molasses do — |  5, 

Sugar hhds..  4,: 

Whisky barrels..'  6, 

Pork do 1, 

Fertiliser sacks..  59,  i 

Com do 265, 

Bran do 42,  i 

Hay bales..;  22, 

ToSacco boxes..'  17, 


500 

$150.  OOO 

287 

174.  4ii3 

000 

325.780 

062 

8.180 

108 

2.  7U1 

770 

9.257 

154 

42.  315 

218 

8.820 

428 

90.013 

968 

5.773 

277 

4.U35 

613 

7,ft54 

888 

1.874 

530 

:.7.  062 

709 

345.  307 

945 

43,906 

339 

37.400 

968 

17.  404 

Mobile  cotton  exchange  etatUtics, 


1882. 


1881. 


Cotton  receipts : 

Via  Alabama  Kiver bales. 

Via  Tombigbee  River do... 

Via  Warrior  River do . . . 

Via  MobUe  and  Oh io  Railroad do. . . 

Via  Mobile  and  Montgomery  Railroad do . . . 

Via  coastwise do... 


Totals 


Coffee  importations sacks... 

l^aval  stores: 

Rosin barrels..' 

Turpentine casks.. 

Tar barrels . .  i 

Pitch do  -.., 


Salt 


imported  from  Liverpool  direct sacks. 

Imported  from  Liverpool  indirect do  . . 

Imported  coastwise  Vermillion  Bay do... 

Other  points do  .. 


Totahi 


39,692 

46,434 

45,404 

66.966 

964 

15,638 

123.568 

159.  575 

59,469 

98.231 

23.332 

160.971 

25,314 

440 

2.760 


;;86.  844 


18.848 

15*,  837 

rj.  540 

400 

2,  OOO 


28,398 

S'kM  ' 
.  «#oo   I 

75,557 


U2,543 


n.627 
7,000 

IH.Oll 
2,000 

104,638 


Comparatice  ataietnent  of  lumber  and  timber  ahipmente  to  foreign  and  ooa«tiruie  port«  for 

1881  and  1882. 


1882. 


1881. 


Lumber : 

Fort>lgn feetB.  M.. 

Coastwise do — 

Interior do.... 


I  27, 805, 777 
6.951,444 
6,000,000 


Total 89.757,221 


11,531.246 
9.  587.  562 
4.500.000 

25, 618.  808 


Timber : 

Foreign do. 

Coastwise do. 

In  terior do . 


ToUl 


Shiniilen: 

Foreign number. . 

CoSMtwise ■ do — 

Interior do — 


17. 097, 160 
4, 274, 290 


21, 371, 450 


20.326.056 
131.832 


20, 457.  SSS 


1, 848, 4r>0 
1, 789.  300  ; 
10,832,000  I 


3,  900. 250 
2,160.000 


XoUl 


14, 460. 750 


6,060.2iO 
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Comparative  sMemeni  of  lumber  and  timber  ahipments,  fc. — Contimied. 


1882. 


1881. 


Staves: 

Foreign number. 

Coastwise do... 

Interior .do... 


Total 


Lathis 


Forei^ . . . 

Coastwise 

Ijit-erior... 


97,926 
4.800 
7.200 


109,926 


Total 


91.4«2 


91.462 


256,000 


256,000 


Xmmher  and  ckaracter  of  reBseh  entering  and  clearing  at  the  port  of  Mobile,  fiscal  year 

1881-1882. 


V  OBSClB* 


a 

c 


Slismers 3 

Sldn W 

Bvks 87 

Brio I  23 

SeloonfTS i  1,770 


Total 1,896 


Cargoes. 


Tonnage.  '    Foreign.      Coastwise. 


In.   I  Out. 


5,098 
14,802 
55.274 

6,127 
23,002 


104. 303 


1  i 
1 

4  I 
4 
24 


3 

12  I 
63 
10 

50 ; 


Tn. 

Ont. 

- 

1 

5 

7 

17 

•  a  ■  • 

6 
13 
53 

84       138 


30 


72 


Ballast. 


Foreign.      Coastwise. 


In. 

Ont. 

In. 

Out. 

1 

1 

10 

1 

1 

64 

■«•«*' 

4 

9 

3 

9 

9 

.1 

67 

5 

87 


1  I      82 


Number  and  character  of  craft  engaged  in  the  harbor  traffic. 


15 


Steamers,  passenger. 

Sflope \... 

SchoODCTS 

Togs 

Bare(M9 ► 

Fishuis-smacka 


"Number. 

Tons. 

4 

877 

17 

75 

24 

843 

12 

1,181 

31 

2,394 

6 

170 

The  following  is  a  list  of  vessels  drawing  13  feet  and  over  that  have 
arrived  and  departed  from  the  wharves  of  Mobile,  during  the  fiscal  year 
ending  June  30, 1882,  without  meeting  with  any  diflBculty ;  also  the  high 
and  low- tide  for  th^  corresponding  dates,  as  indicated  by  the  tide-gauges, 
the  average  mean  low-tide  reading  being  17  feet  =  7.2  feet  of  former 
reports. 


D»te. 


Name  of  vessel. 


Character. 


1881. 

Jnlv      2  Matilda jt.    Shin 

8  Monarch Bark 

13  B.B.Church |  Schooner 

15  I  Josephine Bark 

20  Elliott  Ritchie ....do  .... 

20  A.Walker Schooner 

-21  J.Gadden Bark 


*i 

Tide. 

J3 

bC 

^ 

High.      Low. 

Fest 

1 

1 
1 

13 

17.3  1        16.9 

134 

18              16.4 

13 

17. 7          16. 9 

13 

17.4           17 

13 

•    17.8           16.6 

13 

17.  8           16. 6 

13 

17.8           18.1 
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Date. 


1881. 

Jaly 

21  ' 

26 

Ang. 

24 ; 

Sept. 

4 

8 

19 

27 

Oct. 

4 

6 

28 

29 

Nov. 

6 

11 

12 

18 

18 

30 

Dec. 

2 

4 

14 

14 

21 

26 

1882.     1 

Jan. 

2 

4 

10 

Feb. 

25 

25 

25 

26 

28 

Har. 

2 

10 

11 

27 

27 

Apr. 

6 

6 

6 

8 

8 

21 

22 

25  , 

25; 

Ifay 

3 

4 

0 

15 

19! 

26  > 

27 

28 

June 

2 

7 

9 

12 

15 

16 

24 

28- 

29 

29 

Name  of  Yeasel. 


Character. 


Bark 

...  do  

Scbooner  . . . 


Eliza Bark 

Congella ' do  .... 

Paloe Schooner 

H.Itoger8 do 

Beigamin  Dickinson 

Nannie  T.Bell 

O.  W.Lochner 

James  Miller Bris 

JennieCobb Bark 

Lotus do 

Carrie  Delap { do 

Augusta '....do 

Decide — do 

David  A.  Preston do 

Carrie  Delap do 

«r. D. Itobin«on ;  Schooner... 

S^eystone '  Brig 

Wm.B.  Wood Schooner  ... 

W.E.Clervis i  Bark 

Havana '  Brie ' 

Active BarK , 

J.D.Robinson ,  Schooner  ... 

South  Shore I do 

Alabama '  Bark 

Bebns i  Bark 

Australia i do 

Alberese > do ' 

Navarino !  Sohoouer  ... 

Caroline '  Bark ' 

LenaR.Stover Schooner  ... 

Assyria Bark 

Florence  Rogers • Schooner  ... 

RillieT.  Derby do 

Statstoad  Brock ,  Bark 

Friesland do 

Howard do 

Pepita do 

Harlequin do ' 

Friscia [ do 

Siberia do 

Countess  Duohatelle do { 

James  Miller Brig 

Siberia Bark 


Ermina do 

Whiten Schooner. 

Agate ,  Bark 

Julia I do 

Minnie  Retz '....do , 

Wm.  Wright do 

Onkel  Christian do 

Wm.  Wright ....do 

Sadie  WiUett Schooner  . 

Gerda Bark 

Formosa : do , 

Atlantic do 

KB. Church Sohoouer  .. 

Formosa Bark 

Tlnnie do 

Savannah do  ., — 

Flora do 

Gerda do 

Joshua  Levering do 

Jnan  C.  Marga do 

B.  B.  Church Schooner  . 


i 


Tide. 


13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

13* 

134 
13 

'?* 

13 
13* 

\? 

1^ 
13 

13 

13 

13 

14 

14 

13 

13 

13 

14 

13 

13* 
13 
13 
13 


High.   Low. 


17.8 

ie.1 

17.8 

16.  ff 

17.1 

16.2 

18.3 

16.8 

18.3 

17 

17.7 

17 

17.7 

17.1 

17.7 

16.9 

17.8 

17.2 

18.4 

17.8 

18.1 

17.2 

18.1 

17 

16.3 

15.7 

37.5 

16.8 

17.9 

16.5 

17.7 

16.8 

17.7 

16.8 

17.4 

16.8 

17.1 

15.6 

17 

15.8 

17.6 

17.3 

17.6 

17.3 

16.8 

16.8 

18.3 

17.2 

16l5 

16.9 

17 

17 

17 

17 


la.  3 
15.9 
16.6 
15.6 
15.6 
15.6 


18.8 

16.8 

16.7 

16 

17 

16.3 

17.6 

15.8 

17.8 

17 

.7.8 

17 

17.8 

17.7 

17.8 

17.7 

17.8 

17.7 

17.6 

17.1 

17.6 

17.1 

18,3 

37.2 

18.3 

17.3 

17.  C 

16.5 

17.6 

16.5 

17.4 

16. » 

17.4 

16.4 

17.8 

16 

17.4 

16 

17.8 

16.4 

17.4 

10.8 

17.9 

17.2 

Siin  day. 

IS 

16.8 

17.6 

17 

18 
17. 
18 
17. 
17 
17. 
17. 


17.6 


17.4 
16.4 
16.5 
16.6 
16.7 
10.7 
16.2 
1G.2 


Feet. 

Ib81-1«82 : 

48  vesbels ;  draught lii 

19  vessels ;  draught 13j 

3 vessels;  draught * 14 

Ivessel;  draugnt 14^ 

1879-lt^ : 

25 vessels;  draught 13 

4  vessels;  draught 13^ 
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K2. 

IMPROVEMENT  OF  PENSACOLA  HARBOR,  FLORIDA. 

The  improvemeot  of  this  harbor  was  commenced  November,  1878,  by 
the  removal  of  foar  wrecks  near  its  eutraDce,  forming  obstractions  to 
navigation  and  possibly  being  the  partial  cause  of  the  formation  of  the 
shoal  known  as  the  "  Inner  Bar."  The  project  was  completed  Decem- 
ber 15,  1879. 

A  survey  of  the  entrance  to  the  harbor  was  made  during  the  second 
quarter  of  1879,  for  the  purpose  of  ascertaining  the  extent  and  probable 
cause  of  the  shoaling  of  the  main  shipchannei.  This  survey  developed 
the  existence  of  a  bar  stretching  diagonally  across  the  main  channel, 
fipom  the  south  end  of  the  Middle  Ground  to  the  Caucus  Shoal,  varjing 
from  1,000  to  3,000  feet  in  width  between  the  24-foot  curves,  and  having 
a  maximum  depth  on  the  crest  on  the  line  most  eligible  for  the  passage 
of  vessels  of  20.6  feet  at  mean  low-water.  With  this  exception  the 
main  channel  was  spacious  and  afforded  a  depth  not  less  than  22^  feet 
at  mean  low- water,  from  the  harbor  to  deep  water  of  the  Gulf. 

The  examination  showed  further  that  there  was  a  movement  progress- 
ing of  the  land  and  shoals,  by  encroachment  from  the  east,  and  abra- 
sions on  the  west  lines  at  the  entrance ;  the  south  and  west  shore  line 
of  Santa  Rosa  Island  having  within  the  past  thirty  years  advanced 
from  300  to  400  feet,  while  a  corresponding  abrasion  had  occurred  upon 
the  opposite  shore  line  at  Fort  McRae,  and  the  water  battery.  This 
change  in  the  water-way  of  the  entrance  had  been  accdmpanied  with 
an  expansion  of  the  shoal  known  as  the  ^^  Middle  Ground  "  and  its  ex- 
tension as  described  across  the  main  channel.  A  report  embracing  the 
results  of  the  survey  was  referred  to  the  Board  of  Engineers  and  a 
project  for  the  improvement  of  the  harbor  adopted,  consisting  of  dredg- 
ing a  channel  across  the  newly-formed  bar,  and  the  construction  of  jet- 
ties along  the  western  shore  line  for  the  purpose  of  arresting  the  abrasion, 
preserving  this  shore  line  for  defensive  works,  and  restoring,  as  far  as 
possible,  the  original  regimen  of  the  tidal  currents,  with  its  eifect  in 
keeping  the  channel  open. 

A  contract  was  made  July  28, 1881,  for  dredging  the  channel  in  accord- 
ance with  the  new  project,  but  no  work  was  performed  by  the  contractor, 
and  his  contract  was  annulled.  The  work  was  readvertised  May  26, 
1882,  bids  opened  June  26;  Mr.  Ed.  H.  Farquhar  being  the  lowest  bidder, 
at  40  cents  per  cubic  yard,  was  awarded  the  contract.  The  construc- 
tion of  the  first  series  of  proposed  jetties  had  also  been  submitted  for 
proposals,  but  the  bids  for  executing  the  work  were  considered  excess- 
ive, and  instructions  were  given  to  carry  it  on  by  hired  labor  and  the 
purchase  of  materials  in  open  market. 

Preparations  were  commenced  in  September,  1881,  for  the  collection 
of  material,  and  the  erection  of  buildings  and  construction  of  appli- 
ances required  to  prosecute  the  work  was  begun  in  October. 

The  progress  made  in  this  branch  of  the  work  during  the  fiscal  year 
ending  June  30,  1882,  consists  as  follows : 

Completion  of  quarters  for  overseer  and  workmen;  mattress  sbeis 
60  by  100  feet  for  preparing  mattress  work;  tramways  for  delivering 
mattresses,  ballast  and  brush ;  four  tram  cars  for  delivering  and  launch- 
ing mattresses;  two  flushed  decked  scows  16  by  35  feet  for  transporting 
brush  and  working?  ui>on  jetty;  construction  of  shore  end  of  jetty  A, 
formed  of  crib-work  tilled  with  brush  mattresses  and  rock  ballast,  ex- 
tending 60  feet  from  mean  low- water  line;  completion  of  piling  for  jetty 
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A  aod  tramway  250  feet  from  mean  low- water  line  and  extension  of  tram- 
way ;  completion  of  piling  and  partial  completion  of  wharf  at  water 
extremity  of  tramway  for  receiving  ballast  for  jetties. 

The  progress  of  the  jetty  work  proper  has  been  greatly  impeded  by 
the  exceptionally  stormy  weather  that  has  prevailed  during  the  winter 
and  spring  and  the  exposed  situation  of  the  work. 
^  An  agreement  was  made  with  D.  F.  Sullivan  for  the  delivery  of  rock 
ballast  at  the  work  for  $1  per  ton,  under  which  158.32  tons  were  8upplie<l, 
when  the  delivery  was  discontinued  on  account  of  the  danger  and  un- 
certainty of  effecting  an  entrance  into  the  lagoon  with  barges. 

An  agreement  was  made  with  W.  H.  Baker  for  the  supply  of  brush 
suitable  for  the  mattress  work,  at  $1.25  per  cord,  to  be  delivered  at  ac- 
cessible points  along  the  lagoon.  This  agreement  is  being  fulfilled,  but 
it  is  apprehended  that  the  want  of  rock  ballast  to  carry  on  the  work 
will  necessitate  a  suspension  of  its  delivery. 

It  is  found  by  recent  survey  that  the  expansion  and  shoaling  of  the 
bar  across  the  channel  has  been  going  on  steadily  since  the  survey  of 
1879,  that  the  maximum  depth  of  the  crest  has  been  diminished  to  19.7 
feet  at  mean  low-water,  and  the  area  of  the  section  between  the  24-feet 
curves  materially  increased,  augmenting  the  amount  of  dredging  re- 
quired to  reduce  the  bar  to  24  feet,  about  75  per  cent,  over  the  amount 
estimated  in  1879.  As  will  be  seen  from  the  report  heretofore  made,  the 
direction  of  the  tidal  currents  is  transversely  to  that  of  the  proposed  cut 
across  the  bar.  To  insure  safety  against  the  force  of  these  currents, 
which  at  times  is  very  powerful,  as  well  as  to  preserve  the  channel  from 
filling,  the  cut  should  be  made  as  wide  as  possible.  A  width  of  300  feet, 
which  has  been  recommended  for  the  present,  will  probably  require  the 
removal  of  about  80,000  cubic  yards. 

The  results  attained  by  the  construction  of  jetty  A  so  far  accomplished 
are  eminently  satisfactory,  and  indicate  the  success  of  the  plan  adopted 
for  the  preservation  of  the  shore  line.  The  beach  line,  contiguous  to  the 
jetty  in  progress,  ha«  advanced  from  25  to  50  feet,  and  the  formation  of 
a  shoal  has  been  effected  along  the  shore,  stretching  from  the  water- 
battery  in  the  direction  of  the  beach  to  the  northward  of  Fort  McRae, 
reducing  the  depth  100  feet  from  the  low-water  line  from  9  feet  in  Janu- 
ary of  the  present  year  to  3  feet  at  mean  low-water. 

In  time,  it  is  obvious  that  the  shoaling  will  advance  with  the  con- 
struction of  the  jetties,  until  their  influence  in  this  respect  is  neutralized 
by  the  action  of  storm  waves  and  tidal  currents,  and  that  there  will  be 
a  proportionate  decrease  of  the  material  required  for  their  constniction 
as  the  shoaling  occurs  in  advance  of  the  work. 

It  is  a  work,  however,  subject  to  great  vicissitudes,  rendered  so  not 
only  by  its  exposed  situation,  but  on  account  of  the  effect  which  the  con- 
formation of  the  shoals  between  it  and  the  deep  water  of  the  Gulf 
and  the  tidal  currents  hav6  in  creating  a  sea,  interrupting  its  progress 
and  endangering  its  stability.  It  has  therefore  to  be  conducted  under 
a  close  observation  of  its  attendant  results,  and  with  caution  and 
patience. 

It  is  proposed  that  the  funds  available  for  expenditure  during  the 
fitn^al  year  ending  June  30, 1883,  be  applied  as  follows : 

lat.  To  the  removal  as  far  as  possible  of  the  inner  bar  by  dredging. 

2d.  To  the  completion  of  jetty  A  to  the  15foot  curve,  with  wharf  for 
the  receptionof  ballast,  and  the  commencement  of  two  short  shore  protec- 
tions as  suggested  by  the  Board  of  Engineers.  Observation  indicates  that 
the  restoration  and  preservation  of  this  shore  line  can  be  most  economi- 
cally and  safely  effected  by  advancing  the  work  simultaneously  from 
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several  points  along  the  line  and  extending  each  of  the  constmctions  or 
jetties  exclnsively  with  reference  to  its  effect,  and  in  no  case  is  it  thought 
advisable  to  extend  a  jetty  as  an  isolated  projection  very  much  in  ad- 
vance of  the  restoration  of  the  shore  line  which  it  effects,  except  upon 
a  very  easy  slope. 

The  results  that  raay  be  expected  from  this  application  of  the  avail- 
able funds  will  he- 
ist. The  affording  a  channel- way,  of  a  width  proportionate  to  the 
amoniit  applied,  for  vessels  drawing  22^  feet  at  mean  low-water,  and 
24  feet  at  mean  high- water,  into  the  harbor,  now  restricted  to  21  feet 
ander  the  most  favorable  conditions  of  tide  and  sea. 

2d.  The  partial  restoration  and  preservation  of  the  shore  line  con- 
tiguous to  Fort  McEae  within  the  influence  of  jetty  A,  and  the  proposed 
shore  protections. 

The  sura  of  $50,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1884,  in  adding  to  the  width  and  depth  of  the  channel 
to  be  cut  across  the  bar,  and  to  the  continuation  of  the  jetty  system  as 
proposed  by  the  Board  of  Engineers.  The  advantage  to  be  attained  by 
sncb  expenditure  will  be  additional  safety  and  facility  for  the  passage 
of  vessels  of  deep  draught  in  and  out  of  the  harbor,  and  the  benefit  to 
be  derived  by  the  preservation  and  restoration  of  the  west  shore  line 
at  Fort  McBae,  and  such  other  points  as  observation  may  indicate  to 
be  essential  in  order  to  fulfill  the  objects  contemplated  in  the  project. 

The  estimated  amount,  exclusive  of  appropriations  already  made,  for 
the  completion  of  the  work  proposed,  under  the  existing  project,  is 
154,470.25. 

For  the  purpose  of  repair  of  jetties  and  shore  protections,  and  for  the 
removal  of  accumulation  likely  to  occur  in  the  cut,  an  annual  expendi- 
ture will  probably  be  required,  but  the  amount  cannot  now  be  closely 
estimated. 

The  work  is  situated  in  the  collectioii  district  of  Pensacola,  Fla.,  which  is  the  port 
of  entry,  and  near  Peasacola  light-house  and  Fort  Pickens  and  Barrancas. 

Up  to  the  1st  of  June  there  had  been  entered  during  the  fiscal  ^ear  twelve  ocean 
steamers,  four  hundred  and  seventy-four  square  rigged  vessels,  niuety-flve  sea-going 
schooners. 

Many  of  the  larger  class  of  these  vessels  have  been  obliged  to  leave 
the  harbor  with  partial  cargoes,  on  account  of  a  want  of  sufficient  depth 
of  water  on  the  bar,  and  instances  have  been  frequent  when  they  have 
been  detained  for  several  weeks  awaiting  propitious  conditions  of  tide 
to  depart ;  and  the  safety  of  the  ship  and  cargo  endangered  by  ground- 
ing on  the  bar. 

Money  statement. 

July  1, 1881,  amount  available $69, 611  47 

Jnly  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 17,752  13 

July  1,  1882,  amount  available 51,859  34 

Amount  appropriated  by  act  passed  August  2,  1882 50, 000  00 


Amorint  available  for  fiscal  year  ending  June  30,  1883 101, 859  34 

Amount  (estimated)  required  for  completion  of  existing  project 54, 470  25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1884 .     55, 000  00 
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Abstract  of  bids  received  and  opened  July  9,  1881,  dredging  in  PenMacola  Uarbar,  Florida. 


Xo. 


Name  of  bidders. 


•r  s 


Time    of    commencing     Tinio     of     completinj; 
work.  work. 


I 


1     Samnel  McDonald '  $0  29      Three  montliB  after  noti-  '  One    year    aft^T   coni- 

I  fication  of  award  of  '      mencement  of  work, 

contract. 

do I  Do. 

do ,  Do. 


2  Jag.  £.  Slaughter 

3  Geo.  C.  Fobea  dc  Co 

4  S.  N.Kimball i. 

5  John  Magaire 

6  G.L.Long 


72* 


75     do. 

57A do. 

70     do. 


Do, 
Do. 
Do. 


Abstract  of  bids  received  and  opened  June  2U,  1882,  dredging  in  Pensaoola  Harbor j  Florida. 


No. 


Name  of  bidders. 


Time    of     commencing  '  Time     of    roiupletiug 
work.  work. 


1  John  Haguire $0  69     Accordtng  to  specifloa-  ;  According  to  tipeciDca- 

tions. . .  tions. 

2  G.  L.  Long 103    do Do. 

3  S.N. Kimball 85    do  Do. 

4  Ed.  U.  Farquhar 40    do  j  Do. 


STATKMEXT    OF    d'STOM-HOUSE    RECKIPTS    AND    STATISTICS    FOR    THE    FISCAL    YEAK 

ENDING  JUNE  30,    1882,    PENSACOLA,    FLORIDA. 

Jicceipts, 

Duties  oil  imports ^102,  Si3  8-I 

Tonnag**  duties 53. -233  i>5 

Hospital  tax 2. -297  78 

Official  fees 4,332  11 

Steamboat  inspection 402  IH) 

Fines,  penalties,  and  forfeitures 1. 201  08 


164.391  36 


'    Value  of  imports 103,532  33 

Talue  of  exports 2,9ti4.^1M;  (Kl 

Entrances  and  clearances. 


Vessels.     Tounagt^. 


Enterc4l : 

Foi*eign 

Coastwise 

American  from  foreign  ports 
Cleared : 
'        Foreign 

American  to  foreign  ports  ... 

American  coastwise 


416 

223 

36 

275.  682 
lis.  407 

i3,aio 

472 

54 

161 

^2.").  061 
21,  025 
00,451 

APPENDIX   K. 


1259 


SiatemtfHt  of  timber  and  lumbei' expariatioM  from  PensacoUiy  Florida,  for  the  fiscal  year 

ending  June  30,  1882. 


Destination. 


VesftQls.      Tons. 


Hewn. 


Sawn. 


Lainlter. 


Great  Britain 

Eoxope 

West  Indies,  South  America,  &c 

A&lcjL.  Java,  &c 

U&ited  States 

Total 


262 
130 
128 
5 
132 


215, 974 

76,625 

51. 674 

2,135 

57,439 


Cu.ft. 

3,110,915 

1,112,238 

7,436 

5,092 

81,042 


Cu.ft. 

6, 860, 468 

1,566,280 

101.065 

19, 712 


Super,  ft. 
15, 099.  000 
11,768,000 
33, 265, 000 
1. 048,  000 
30, 186,  000 


657       403,  847       4,  316,  723  '    8,  547,  525     106,  366,  000 


K3. 

IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AND  ALABAMA. 

The  work  of  improvement  was  commenced  in  the  summer  of  1874. 
The  channel  was  badly  obstructed  with  snags,  sand-bars,  and  marl  reefs, 
affording  a  low-water  depth  of  from  1  to  4  feet  and  a  width  of  from  35  to 
500  feet.  Between  the  shoals  were  deep  pools  needing  no  improvement, 
but  the  general  availability  for  purposes  of  cooimerce  was  bad.  The 
original  project  of  improvement  contemplated  a  low- water  channel  of 
4  feet  depth  and  100  feet  width,  to  be  secured  by  removing  snags  and 
overhanging  timber,  blasting  out  the  rock  shoals,  and  deepening  the 
sand-bars  by  scour,  by  the  use  of  brush  jetties,  so  constructed  as  to 
control  the  low-water  flow  solely. 

Xo  amendments  or  alterations  have  been  since  made. 

The  following  tabulated  statement  shows  the  progress  made  during 
the  fiscal  year  ending  June  30,  1882  : 

Snags  and  overhaogiD|;  trees  removed 640 

Linear  feet  of  jetty  built 1, 6^2 

Linear  feet  of  jetty  repaired 77 

Number  of  bars  plowed 2 

Linear  feet  of  rock  drilled 842 

Nomber  of  blasts  made 20i> 

Average  charge  of  powder lbs . .  5 

Xnmber  of  cubic  yards  of  rock  removed 2, 614 

Xnmber  of  cords  brush  fascines  made  and  transported  to  place 960 

The  condition  of  the  improvement  is  shown  by  the  following  table : 


Xames  of  places. 


4 


o 
O 

I 


at 


o 


83 

o 


oe 
O 

i 

a 
O 
I 


5 


&    I 


MUm.  MiUt.  MUet.  M%U$. 

Moond  Bar 7    ,  78 

Abercrom bie'a  Bar '  8    I  77 

Woolfollts  Bar 10  75 

I'patoieBar ,  U    ;  74 

Little  Ucbee  Shoal i  17    I  68 

Reef  below  LitUe  Uchee '  17i  '  67i 

SlefkBluff 18    ,  67 

MiddleRocks I  184  66^ 

BigUcbw 19    !  66 

SbfU  Creek  Bar 24  61 

Colpepper  Inland 32  53 

HardridgeaShoal , 27 


0. 

a 
bo 
C 

o 


F€9t. 

li 
1 

14 
2 

2 

14 
U 

it 

3 
2 


St 

'9 

a 

I 


Feet 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
4 
4 


It 

•a 


FeiL 
325 

350 

500 

300 

50 

50 

30 

30 

35 

350 

400 

35 


5 

»« 


a 

<D 

U 

Ph 


Feet 

150 

150 

150 

150 

60 

60 

55 

100 

65 

350 

100 

100 


Remarks. 


Brush  jetticH. 

Do. 

Do. 

Do. 
Reef  blasted. 

Do. 

Do. 

Do. 

Do. 
Shore  proteitioii. 
Jetties  and  blaiiting. 
Reef  blasting. 
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Cody's  Bock  and  Belton's  Lower  Bock  have  been  partially  removed 
and  are  now  being  worked  on. 

As  far  as  the  improvement  has  been  completed,  it  is  available  for  the 
pnrposes  of  navigation  and  commerce. 

It  is  proposed  to  apply  the  funds  available  for  expenditare,  daring 
the  fiscal  year  ending  June  30, 1883,  in  maintaining  the  completed  works, 
in  removing  snags,  and  in  blasting  the  following  rock  shoals :  Cody's 
Bocks.  Belton's  I^cks,  lichee  Shoals,  and  in  contracting  the  channel,  by 
brush  jetties,  between  Bull  Creek  and  Columbus,  Ga.  (a  distance  of  3 
miles),  with  the  expectation  of  securing  a  depth  of  4  feet,  where  there  is 
now  not  more  than  2  feet  at  low- water.  After  this,  if  the  funds  available 
are  sufficient,  work  will  be  commenced  at  Francis'  Bar,  6  miles  above 
Eufaula,  Ala.,  and  at  King's  Bock,  16  miles  above  the  mouth  of  the 
river.  •  One  hundred  thousand  dollars  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  Jane  30, 1884.  It  is  proposed  to  use  a  portion 
of  this  amount,  if  appropriated,  in  procuring  a  new  snag-boat,  to  re- 
place the  present  one,  which  is  nearly  worn  out :  the  balance  to  be  spent 
in  keeping  the  completed  works  in  repair,  in  aeepening  the  channel  to 
4  feet,  wherever  necessary,  and  in  removing  the  annual  accumulation 
of  snags,  thereby  facilitating  commerce  by  rendering  navigation  easier, 
and  at  all  times  practicable,  when,  without  it,  it  might  be  impossible 
for  boats  to  reach  Columbus,  Ga.  (the  head  of  navigation),  in  extreme 
low-water.   ■ 

The  amount,  estimated,  exclusive  of  former  appropriations,  required 
for  the  entire  completion  of  the  work  is  $150,000.  The  reason  for  this 
increased  estimate  is  due  to  the  formation  of  new  bars  and  obstructions 
(not  originally  estimated  for),  caused  by  the  large  amount  of  sand  pre- 
cipitated into  the  river  by  reason  of  clearing  and  cultivating  the  land 
along  its  banks.  The  improvement  will  not  be  permanent  when  com- 
pleted, and  an  expenditure  of  $10,000  annually  is  estimated  as  necessary 
for  the  preservation  of  the  work,  and  for  the  removal  of  the  annual 
accumulation  of  snags  and  other  obstructions  caused  by  the  winter 
freshets. 

The  work  is  situated  in  the  collection  district  of  Savannah,  Brnnswick,  and  Saint 
Mary's,  Ga. 
Apalachicola,  Fla.,  is  the  nearest  port  of  entry. 

Ct'STOM-HOUSE  STATISTICS  FROM  JUNE  30,  1881,  TO  MAY  27,  1882. 

Receipts  from  all  sonrces |7, 302  44 

Number  of  vessels  cleared 113 

Tonnage  of  same 36,561 

Vftlneof  exports  (lumber) $231,320  00 


Commercial  siatUHoB  for  1882  and  1874. 

FOR  THR  TSAR  1882. 

Steamers: 

Numlier 7 

Tonnage 1, 625 

Dranght feet . .  3-5 

Value $114,000 
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Articles. 


FertaUxera tona.. 

Iron do... 

Cotton bales.. 

Grain ...boahels.. 

Lumber feet.. 

IferchandJse bales.. 

Merchandise barrels . . 

Lire  stock number.. 

Passenger  fSftre 


Qaantity. 


5,060 

286 

43.119 

154,  440  I 

1,700,000 

3,025 

604,800 

487 


•I 


Value. 


$:'««.  222 

22,  SSO' 

2. 155,  »30- 

169,884 

19,000 

226.875 

4,233,600 

73.050^ 

30, 800 


Aggregate. 


7, 314, 261 


FOB  THE  TEAR  1874. 

Steamers : 

Namber 

Tonnage 

Draught feet 

Value 


4 

055 

$82,  UOO' 


Articles. 


Fertilisers. 

Iron 

Cotton. 


tons. 

do.. 

bales. 

Grain bushels. 

Lumber feet. 

Merchandise bales. 

Merchandise barrels. 

Lire  stock number. 

Psasenger  fitfe 


Aggregate. 


Quantity.         Value. 


2,680 

243 

25,800 

91,400 

465.000 

1,682 

279,743 

254 


$120. 600 

19.640 

1,290,000 

100,540 

5.680 

126, 150 

1, 159. 201 

:i8, 100 

16,600- 

3,757.511 


From  the  above  statement  it  will  be  seeu  that  the  increase  of  com- 
merce since  the  improvement  was  commenced,  eight  years  ago,  has  been 
$3,556,750,  or  nearly  double.  It  is  believed  that  this  ratio  of  increase 
will  be  maintained  during  the  progress  of  the  work,  and  will  materially 
increase  upon  its  completion.  Deep  water  at  Apalachicola,  Fla.,  would 
add  greatly  to  the  commerce  of  this  river,  as  a  portion  of  the  Korthern 
and  Western  freights,  which  now  go  by  railroad,  would  probably  take 
the  cheaper  water-route. 

Money  statement 

July  1,  1881,  amount  available $38,959  36 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 22,169  46 

July  1,  1882,  amount  available 16,789  90 

Amount  appropriated  by  act  passed  August  2, 1882 25,000  00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1883 41,789  90 

Amount  (estimated)  required  for  completion  of  existing  project 150  000  00 

Amount  that  can  be  profitably  expendedln  fiscal  year  ending  June  30, 1884 .  100, 000  00 


K  4. 

IMPROVEMENT  OF  FLINT  RIVER,  GEORGIA. 

This  improvement  was  commenced  in  November,  1877,  below  Bain- 
bridge,  Ga.,  and  is  virtually  completed  to  Hell  Gate,  affording  good  low- 
water  navigation  from  the  mouth  of  the  river  to  this  point,  a  distance 
of  59  miles. 
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The  original  depth  in  the  shoals,  which  were  scattered  all  along  the 
river,  was  from  6  inches  to  3  feet,  and  the  width  of  the  channel  varied 
from  30  to  300  feet.  The  obstructions  consisted  of  loose  bowlders  in 
some  places,  and  solid  ledges  in  others,  with  deep  pools  intervening. 
The  navigation  was  i>retty  good  from  the  mouth  of  the  river  to  Bain- 
bridge,  but  it  was  impossible  for  the  river  steamers  to  travel  above  the 
latter  place  in  low-water,  and  the  navigation  was  exceedingly  hazardous 
in  high-water,  in  concequence  of  the  large  number  of  rocks. 

The  original  project,  which  has  been  rigidly  adhered  to,  contemplated 
opening  ^a  channel  100  feet  wide  and  3  feet  deep  at  low-water.  To  ac- 
complish this  result,  22  rock  shoals  have  been  worked  on.  In  March, 
1881,  the  work  of  removing  snags  between  Albany  and  Montezuma, 
Ga.,  was  commenced  with  a  snag-boat,  worked  by  hand,  and  the  work 
has  been  carried  on  with  only  slight  interruptions  from  high-water  to 
the  present  time.  From  Drayton  to  Montezuma  (estimated  distance  30 
miles)  the  channel  was  so  completely  blocked  up  with  snags  as  to  ren- 
der its  navigation  in  a  skiff  difficult  at  extreme  low- water. 

The  average  width  is  about  70  feet,  and  the  depth  is  sufficient  for  light- 
draught  steamers  when  the  obstructions  are  removed.  Between  Dray- 
ton and  Albany  there  are  twenty -four  rock  shoals  needing  improvement, 
but  as  this  part  of  the  river  has  not  been  surveyed,  no  positive  data 
can  be  given.  At  present  there  is  no  transportation  on  the  river  above 
Albany,  but  there  is  material  for  a  considerable  commerce  if  transpor- 
tation facilities  were  available. 

PROGRESS  MADE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882. 

Below  Albany,  Ga. : 

Barges  built 1 

Linear  feet  rock  drilled 3, 024 

Number  of  blasts  made 600 

Average  charge,  pounds  powder 2 

Cubic  yards  rock  removed 2,627 

Number  of  snags  removed 59 

Linear  feet  of  stone  dam  built 350 

Above  Albany.  Ga. : 

Number  of  snags  removed 3, 365 

Overhanging  trees  cut 36 

The  condition  of  the  improvement  on  the  30th  June,  1882,  between 
the  mouth  of  the  river  and  Hell  Gate  (59  miles  above),  is  good  for  pur- 
poses of  commerce  and  navigation,  affording  a  low-water  channel  100 
wide  and  3  feet  deep.  The  results  in  the  way  of  increased  depth  and 
width  are  exhibited  in  the  following  table  : 


^^         <>.        §5       U    \'l4^   l4 


Names  of  places.  !      ®§  |i  «*§•        !».    ■    "as     |     |^ 

m^  — J2  'E'o  C.£         Tfe     '     CC 

'      ^5  «  O  Ai'^         5**         Ck* 


< 


Miles.  Miles.        Feet  Feet.  Feet.       Feet. 

Lambert's  Island 24  92  1  3  ■  0  I  10l» 

Rob'sRock 20  90  o  ,           2  I  OO  |  100 

BroadAxeRock 26J  89J  i  4  50  '  10«) 

Bryant'sRock ,           31  85  i  4  70  ,  100 

Versallle's  Rock I           34  82  0  4  50  lOO 

Bainbridge,  Ga 36  80  1  4  100  100 

Three  Rock  Reach ,           39  77  hi  40  100 

Below  Cross  Cbute  40  76  4  4  30  100 

CrossChnte 47  69  0  4  75  lOo 

Fodder  Stack  Shoal 48  68  0  4  80  HX' 

ReefsltolO  48  to  57  68  to  59  1  3  40  UH> 

Crawford's  Point 57  59  0  4  70  Km 

lOM 


ig 
HellGate '  69  57  (*)  (*)  (*) 


Winding  Shoals 58  58  1  3  40 

...J  69 

Not  completed. 


(') 
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It  is  proposed  to  apply  the  funds  available  for  expenditure  during . 
fiscal  year  ending  June  30,  1883,  in  continuing  the  improvement  from 
Hell  Gate  towards  Albany,  Ga.,  and  in  removing  snags  between  Drayton 
and  Montezuma,  Ga.,  according  to  the  approved  project. 

The  amount  of  $75,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1884.  It  is  proposed  to  apply  the  funds,  if  appro- 
priated, to  pushing  the  Improvement  as  commenced. 

A  large  naval-store  business  is  being  developed  as  far  above  Baiu- 
bridge  as  the  works  have  progressed,  and  is  likely  to  keep  pace  with 
the  improvement,  as  the  river  will  afford  the  only  outlet  to  the  commerce 
thus  developed.  When  Montezuma  is  reached,  about  one-half  the  dis- 
tance between  that  place  and  Albany,  Ga.,  will  be  available  for  com- 
merce, where  there  is  at  present  no  public  transportation. 

It  is  believed  that  the  original  estimate  of  $175,000  will  be  sufficient 
to  complete  the  improvement  from  Hell  Gate  to  Albany,  Ga.,  including 
the  work  yet  to  be  done  at  Hell  Gate.  The  improvement  will  be  nearly 
l)ennanent,  and  an  annual  expenditure  of  $2,000  for  five  years  after  its 
completion  is  deemed  sufficient  for  its  maintenance. 

For  the  removal  of  snags  between  Albany  and  Montezuma,  Ga.,  about 
125,000  will  be  required  to  complete  the  work,  and  an  annual  expendi- 
ture of  $5,000  will  be  necessar>^  to  maintain  it  for  an  indefinite  time,  as 
the  river  traverses  a  densely-timbered  swamp,  and  fresh  snags  will  be 
continually  precipitated  into4:he  channel  by  the  caving  banks. 

Any  estimate  for  the  removal  of  the  rock  shoals,  in  the  absence  of  a 
surv^e^',  would  be  purely  conjectural. 

The  work  is  situated  in  tbe  coUectiou  district  of  Brunswick  and  Saint  Mary's,  Ga. 
Apalachicola,  Fla.,  is  the  nearest  port  of  entry. 

Custom-honse  statistics:  Vessels  cleared,  113;  tonnage,  36,561;  custom  receipts, 
$7,302.44;  vahie  of  exports  (lumber),  $231,320. 

Money  statement. 

July  1,  1881,  amount  available $21,974  84 

Jalv  1,  1H82,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 19, 177  63 

Joly  1,  1882,  amount  available 2,797  21 

Auiount  appropriated  by  act  passed  August  2,  1882 25, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  188:^ 27,797  21 

Amount  (estimated)  required  for  completion  of  existing  project 127, 829  52 

Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     75, 000  00 


Commercial  atatislice  foi'  1882  and  1877. 

FOR  THE   YEAR   1882. 

Steamers : 

Number 7 

Value $114,000 

Tonnage 1,  ()25 

Draught feet. .  3  to  5 

Articles.                                                         Quantity.  Valuo. 

Fertilizer* tons..             4,895  $220, 27.'> 

In>n tons..                211  16,880 

Cotton bales..           22,825  1,141,250 

Grain bushels..           26,230  28,  SM 

Lumber feet..         200,000  2,400 

Timber feet..    17,600,000  176,000 

HpTvhandise bale^..            1,062  79,650 

Mercbanilise barrels..         226,000  1,582,000 

Live  stock number..                  45  6,  75<» 

Passengers'  fire ralne 5, 200 

Aggregate 3,373, 25i* 
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FOR  THE   YEAR  1877. 

Steamers : 

Number 

Value 

Tonnage  

Draught feet. 


4 
$6>.  OOO 

3  to  5 


Articles. 


Qaantitj.        Value. 


Fertiliz«n tons . . 

Iron tons.. 

Cotton bales. 

Grain bashels.. 

Lumber feet.. 

Timber feet.. 

Merohandiae bales. 

Merceandlse barrels.. 

Live  stock number.. 

Passengers*  fare val  ae . . 


2,186 

185 

20,980 

23,100 

125^000 

1,300.000 

684 

163,400 

42 


Aggregate. 


$96.  lao 

14.800 

1,048,000 

25.  47e 

1.500 

13.  OOO 

43,j(00 

1, 157,  800 

6.300 

4, 160 

2, 410,  »5« 


Showing  a  gain  of  $880,300  in  th^  five  years  that  the  improvement  has  been  in  pro- 
gress. It  is  believed,  with  the  navigation  opened  through  to  Albany,  that  a  large 
commerce  will  spring  up,  amounting  in  the  aggregate  to  several  times  its  present 
value. 

Table  of  commercial  statistics,  approximate. 


Xames  of  to'vrns  on  and  near 
the  river. 


Montezuma 
Oglethorpe. 
Americus . . . 

Albany  

Newton 

Camilla 

Bain  bridge. 


a  d 

a 

•Sis 
£•1 

I 

§S8 

• 

2 

'S^'S 

■si 

1 

> 

m 

$1,250 

800, 

1.980, 

1,750, 

150, 

627, 

1.250, 


000 
000 
000 
000 
000 
600 
000 


11,000 
5.000 

27.000 

25.000 
5,000 
8.000 

10,000 


I 

8 

-a 


52 

I 


u 

a  2 

®  ® 

o 

Bp. 


I 


o  a 

o  "^ 

CO  a,  a 
^  S  a  - 

-as^s 


$560, 000  ;  $1,  800,  000 


250,000 
1,350,000 
1,250,000 
250.000 
400,000 
500,000 


560.000 
3,280.000 
2.900,000 

400.000 
1.027.600 
1. 750. 000 


7,267,600 


91,000  I    4.  560, 000  '  11, 707, 600        *166,846  I  *$8,317.800 


*  From  census  report. 

Aggregate  value  of  real  and  personal  property  adjacent  to  the  improvement,  as  |»er 
report  of  comptroller-general,  1881 132,509,371 

Estimated  value  of  crops  other  than  cotton 2,500,000 

Value  of  cotton 8,317,300 


Value  of  property  and  commerce  interested 43,326,^1 

Merchandise  sold 7,257,600 

Total 50,5c<3.971 


IMPROVEMENT  OF  APALACHICOLA  RIVER,  FLORIDA. 

The  improvement  was  commenced  in  December,  1874,  the  steam  8uag- 
boat  Clara  Banning  being  employed  in  removing  logs  and  ove;*hangiDg 
timber.  The  depth  of  water  was  sufficient,  as  well  as  the  general  width 
from  bank  to  bank,  bnt  its  availability  for  purposes'  of  commerce  was 


APPENDIX   K.  1265 

bad,  in  conseqaence  of  nameroas  suags.  The  old  river  at  Virginia  Bend. 
30  miles  above  Apalachicola,  was  completely  closed  for  a  distance  of  o 
miles,  and  the  only  chance  for  navigation  was  through  Moccasin  Slough, 
which  ivas  very  crooked  and  narrow,  and  badly  obstructed  with  snags 
and  overhanging  timber;  so  much  so  that  it  required  several  days  for 
a  boat  to  work  through. 

The  original  project  of  improvement  contemplated  a  channel  100  feet 
vide,  and  6  feet  deep  at  low-water,  to  be  secured  by  removing  snags 
and  overhanging  trees,  as  well  as  widening  and  straightening  Moccasin 
Sloagh,  and  no  change  has  been  made  in  the  original  design. 

In  addition  to  the  first  project,  Chix)ola  Gut-Off  has  b^n  opened  to 
White's  Bluff,  on  Chipola  Biver,  a  distance  of  9  miles. 

During  the  fiscal  year  ending  June  ^,  1882,  the  entire  river  has  been 
worked  over,  and  the  following  obstructions  removed:  ninety-three  snags, 
two  rafts  of  drift,  seventy-two  overhanging  trees,  and  3,000  cubic  yanls 
of  clay. 

The  condition  of  the  river  is  good  and  available  for  the  purposes  ot 
navigation  and  commerce.  The  canal  at  Moccasin  Slough,  which  was  the 
only  place  on  the  river  with  an  inadequate  depth  and  width,  has  been 
deepened  2  feet  and  widened  15  feet,  giving  a  low -water  depth  of  4  feet 
and  width  of  85  feet. 

It  is  proposed  to  apply  the  funds  available  for  expenditure  during  the 
fiscal  year  ending  June  30, 1883,  in  removing  snags  and  such  other  ob- 
^tractions  as  may  find  their  way  into  the  channel,  with  a  view  to  main- 
taining the  river  in  its  present  good  navigable  condition. 

The  amount  of  $15,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1884.  It  is  pr9posed  to  share  a  portion  of  this 
amount  with  the  Chattahoochee  Biver  in  procuring  a  snag-boat  for  their 
joint  use,  to  replace  the  Clara  Dunning,  now  nearly  unserviceable;  the 
balance  to  be  expended  in  working  the  boat,  in  removing  snags,  &c. 

No  estimate  is  submitted  for  the  permanent  completion  of  this  river, 
as  it  is  regarded  as  already  accomplished,  as  far  as  practicable.  Snags 
and  overhanging  timber  will  have  to  be  removed  every  season  to  main- 
tain the  improvement,  and  an  annual  appropriation  of  $2,000  is  con- 
sidered necessary  for  an  indefinite  period. 

The  work  is  in  the  collection  district  of  Apalachicola,  Fla.  Apalachicola,  Fla;,  is 
the  nearest  port  of  entry. 

CUSTOM-HOUSB  STATISTICS  FROM  JUNK  30,  1S81,  TO  MAT  S7,  1S82. 

Beoeiptafrom  all  sources |7,308  44 

VeflBefs  cleared 113 

Tonnage  of  same 36,561 

Valoe  of  exports  (lumber) |231,320 

Money  statement 

Jaly  1, 18S1,  amount  ayailable •4,230  68 

Ju^  1, 18S2,  amount  expended  during  fiscal  year,  exolusive  of  outstanding 
liabiHties  July  1, 1881 2,109  74 

July  1, 1882,  amount  ayailable 2,129  84 

Amount  appcopriated  by  act  passed  August  2,  1882 2,000  00 

Amount  available  (br  fiscal  year  ending  June  30, 1883 4, 129  84 

Amount  (estimated)  Tequired  fivr  preaerration  of  improrements  annnally . . .    2, 000  00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1884 . .  15, 000  00 

80  E 
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Commercial  8tati8tie8  for  1882  and  lr^4. 

FOR  THE  YEAR   1882. 

Steamers : 

Number T 

Value ^U4yOOi> 

Tonnage 1,625. 

Draught feet..  :i-r> 


Qaautity.        Value. 

FertilizeTB . : ton  s . 

Iron tons. 

Cotton  bales . 

Grain <. bushels. 

Lamber feet. 

Timber feet. . 

Merchandise bales. 

Merobandise barrels . 

Live  stock number. 

Passengers'  fare valne . 

Aggregate 772,665 

FOR  THE  YEAR   1874. 

Steamers: 

Number 4 

Value |rt2,000 

Tonnage t>55 

Draught feet..  :t-5 

Quantity.      *  Value. 


50  . 

*2,  •J5U' 

145 

11,  fiOO 

450  . 

22.500 

14,040 

15,444 

2.500.000 

30.  OOO 

29.275,000 

292,  75l» 

275 

20,G2& 

28,800 

201,  000 

90 

13,500 

7.0OO 

Fertilixers '. tons. 

Iron tons. 

Cotton bales. 

Grain     bushels. 

Lumber feet. 

Timber feot. 

Merchandise balob. 

Merchandise barrels . 

Lire  stock number . 

Passengers*  Cure ralne . 


Aggregate. 


10  $450 

65  5,200 

300  15,000 

3, 280  3, 808 

1,000,000  12,000 

2, 500. 000  ,  25, 000 

165  12.875 

2, 266  15, 795 

25  3, 750 

4,000 


181, 338 


Showing  a  gain  of  |591,227  in  the  eight  years  during  which  the  improvement  baft 

been  going  on. 
There  has  been  virtually  no  outlet  at  Apalachicola.  ^ 

It  is  believed  that  the  river  commerce  will  Increase  very  much  when  deep  water  is 

secured  at  the  mouth  of  the  river,  as  it  is  possible  that  freights  from  the  North  and 

West  will  take  the  water  route,  rather  than  the  more  expensive  transportation  by 

railroad. 


K  6. 

IMPROVEMENT  OF  APALACHICOLA  BAY,  FLORIDA. 

The  plan  adopted  for  this  improvement  consists  in  dredging  a  chau< 
net  through  the  bar  at  the  month  of  Apalachicola  Eiver,  100  feet  wide 
and  11  feet  deep^  at  mean  low-water,  the  original  estimated  cost  being 
tlfK),00O. 

The  bar  begins  half  a  mile  from  the  town  of  Apalachicola,  and  ex- 
tends to  the  lower  anchorage,  where  there  is  from  II  to  13  feet  of  water, 
with  only  4  to  4.5  feet  on  its  crest;  the  commerce  of  the  locality  wa8 
necew»arily  carried  on  by  lighters.  • 

The  tir8t  appropnation  wan  in  June,  ISdO,  and  the  aecond  in  Maix^b, 
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liSSl;  witii  the  amounts  thus  available  a  cut  was  commeuced  in  Decem- 
ber, 1881,  in  11  feet  of  water,  in  a  direction  south  by  west.  For  5,748 
feet  it  was  continued  and  the  depth  of  11  feet  obtained.  One  thousand 
nine  handred  and  sixty-seven  feet  of  this  was  60  feet  wide;  the  rest  of 
the  5,748  feet  only  30  feet  wide.  The  number  of  cubic  yards  exca- 
rated  was  51,943.  The  outward  terminus  of  the  cut  is  in  7.5  feet  of 
water,  whence  it  deepens  off  to  the  anchorage. 

The  work  done  during  the  fiscal  year  increased  the  depth  of  the  chan- 
nel from  2.5  to  3  feet,  greatly  facilitating  the  loading  of  vessels,  as  the 
tow-boats  no  longer  get  aground. 

It  is  proposed  to  apply  the  funds  that  may  be  available  in  1883,  first 
to  completing  the  30-foot  cut  way  through  the  bar  and  then  widening 
it  as  far  as  the  amount  will  permit.  This  will  admit  to  the  wharf,  at 
mean  low-tide,  vessels  drawing  11  feet,  which  is  the  great  result  sought 
for.  Forty-five  thousand  dollars  can  be  profitably  expended  during  the 
fiaeal  year  ending  June  30, 1884,  which  amount  will  complete  the  project. 

The  tendency  of  this  bar  is  to  lengthen,  i,  e.,  to  receive  deposits  on 
the  oater  end.  Time  alone  can  decide  upon  the  permanent  character  of 
the  work.  It  is  probable  that  several  appropriations  of  $5,000  each 
may  be  necessary  at  intervals  of  three  or  four  years  to  preserve  it. 

Apalachicola  is  the  collection  district.    Apalachicola  is  the  port  of  entry. 
Amoant  of  revenue  c<illected  at  the  port  of  Apalachicola,  Fla.,  daring  the  fiscal 
year  18^,  ^92.50. 

Tona. 

Steamero  entered  from  foreign conntries 22  3,592 

Steamers  cleared  for  foreign  countries 10  4,269 

Schooners  entered  from  foreign  countries .58  8,752 

Schooners  cleared  for  foreign  countries 41  9,282 

Value. 

Exported : 

153,137  railroad  cross-ties $53,737 

.  4d2,000  feet  sawn  lumber .,. 4,820 

Other  merchandise , 7,064 

Imported ., 11,570 

Trade  between  domestic  ports: 

Feet  of  lumber 7,409,000 

Railroad  croas-ties 54,000 

Pieces  cedar 5, 707 

Value  of  fish $124,000 

Value  of  oysters 42,000 

Value  of  greeu  turtle 1,600 

Commerce  in  lumber  and  hewn  timber  is  increasing  rapidly  and  will 
continue  to  do  so  with  increase  of  facilities  at  the  port.  The  very  be- 
ginning of  this  improvement,  as  an  earnest  that  it  will  be  done,  is  giv- 
ing an  impetus  to  commerce  and  real  estate,  which  is  evident,  while 
there  are  no  records  to  establish  the  &ct.  The  unlimited  amount  of 
pine  and  cypress  has  attracted  timber  men  firom  far  and  near,  many  of 
whom  will  avail  of  it  as  greater  conveniences  of  shipment  are  offered. 


J 


Money  statement 


July  1,  1H81,  amount  available $19,598  8i) 

Jnly  1, 18^2,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 19,503  94 

July  1,  1882,  amount  available 94  95 

Amount  appropriated  by  act  passed  August  2,  1882 25, 000  00 

* 

Amount  a  vailable  for  fiscal  year  ending  June  30.  1883 25, 094  95 

Amnnnt  (entimated)  recfuired  for  completion  of  existing  project 45, 000  00 

Amount  tha  f «  an  l>e  profitably  expended  in  fiscal  year  endijig  June  30, 1884 .    45, 000  00 
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Abatraotof  bid$  received  and  opened,  July  9, 1881, /or  dredging  inApalaohieola  Ban,  Florida. 


Ko. 


2 
3 

4 
5 
6 


Name  of  bidder. 


'it 


0 

'     2- 


John ThomlinsoD ,  $0.2H 


James  E.  Skinghter 

Georse  C.  Foms  Sc  Co 

S.  N.Kimbiai 

John  Magnire    

G.L.  Long 


I 


42 
44 


Time  of  oommencing 
work. 


Three  months  after  notifi- 
cation of  award  of  contract. 

do 

do 

do 

do 

do 


Time  of  completlnic 
work. 


One  year  after  oomnf^n  c 
ingwork. 
Do. 
Bo. 
Do. 
Do. 
Do. 


K7- 

IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

The  object  of  this  work  is  to  facilitate  navigation  to  the  town  of 
Tampa,  the  approach  to  which  is  a  narrow  and  shallow  channel  through 
the  apper  bay,  5.5  feet  being  the  depth  at  mean  low- water. 

In  1881,  under  an  appropriation  of  $10,000, 18,530  cubic  yards  of  ma- 
terial were  excavated,  deepening  and  partially  straightening  it  for  2,900 
feet  in  length,  9  feet  deep  and  60  feet  wide. 

During  the  present  fiscal  year,  under  an  appropriation  of  $10,000, 
30,709  cubic  yards  were  dredged  for  a  distance  of  5,315  feet,  giving 
under  both  appropriations  49,289  cubic  yards  of  material  removed; 
securing  a  cut  8,115  feet  in  length  and  60  feet  in  width.  Such  is  the 
condition  of  the  improvement  at  the  present  time. 

In  dredging,  rock  was  encountered  at  the  mouth  of  the  river  400  yards 
from  the  whaff ;  for  this  reason  vessels  using  the  x)ort  cannot  avail  of 
the  bettered  channel  except  in  high-tides. 

It  is  proposed  to  apply  such  fonds  as  may  be  available  during  the 
fiscal  year  ending  June  30, 1883,  in  widening  the  work  already  done  and 
straightening  the  channel. 

Should  the  work  not  be  permanent,  which  time  alone  can  decide,  a 
small  amount  c<impared  with  the  original  cost,  say  $500,  applied  an- 
nually by  appropriation  and  expended  at  intervals  of  four  years,  would 
prevent  the  cut  from  filling  in. 

This  work  is  in  the  collection  district  of  Key  West,  and  Key  West  is  the  nearest 
port  of  entry.  » 

In  the  deficiency  of  statistics,  which  have  been  ask^d  for,  it  should 
be  stated  that  five  steamships  extending  commerce  to  Havana,  Key 
West,  Cedar  Keys,  New  Orleans,  and  other  places  are  owned  in  Tampa. 

The  tonnage  of  vessels  entering  port  is  S,500. 

Fifteen  thousand  cattle  are  annually  shipped  to  Cuba,  and  the  value  of  the  com- 
merce of  the  town  to  be  benefited  is  about  f500,000  annually. 

Money  statement 

July  1,  1881,  amount  available $10,114  39 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  •utstauding 

liabilities  July  1,  1881 10,114  39 

Amount  appropriated  by  act  passed  August  2, 1882 20,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 57, 002  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    30, 000  00 
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AMrad  of  hids  received  and  opened^  July  9, 1881, /or  dredging  in  Tampa  Bag,  Florida. 


Not 


Name  of  bidder. 


0 


Time  of  commencing 
work. 


Time  of  completing 
work. 


1    John  Tbomlinson $0  29} 


3 
4 
5 
« 


Junea  £.  Slangliter 45^ 

George  G.  Fobes  &^  Co 44 

8.N.Kimbidl.  39 

JobnMaguire 42} 

G.  L.  Long 33 


Three  montbs  after  notifi- 
cation of  award  of  contract. 
do 


.do 

do 

.do 

do 


One  year  after  commenc- 
ing work. 
Do. 
Da 
Do. 
Do. 
Do. 


K8. 
IMPROVEMENT  OF  SUWANEE  RIVER,  FLORIDA. 

There  are  several  moaths  to  this  river — the  West  Pass,  but  rarely 
used,  and  the  East  Pass.  The  first  is  more  remote  from  Cedar  Keys, 
the  point  of  commerce  for  the  river,  and,  presenting  rock  which  must  be 
removed  to  improve  the  channel,  is  a  much  more  expensive  undertaking 
than  the  second;  and  it  being  universally  admitted  that  improving  the 
channel  through  the  bar  at  East  Pass  would  result  in  the  greater  bene- 
fit, at  less  cost,  it  was  decided  to  begin  work  here.  The  plan  adopted 
waste  dredge  a  channel  through  the  East  and  West  Passes,  sufficiently 
de^  and  wide  to  accommodate  the  commerce  of  the  locality,  to  remove 
snags  and  deepen  shoals  as  high  up  as  Roland's  Bluff,  and  to  give  a 
depth  of  4  feet  water  between  there  and  EUaville. 

There  are  numerous  shoals,  some  of  them  rocky  and  extensive,  in  this 
last  part  of  the  river,  while  below  Eoland's  Bluff,  to  the  mouth,  it  is  a 
desirable  watercourse  for  navigation,  generally  deep  and  few  snags. 
The  channel  at  the  bar  wa«  originally  very  crooked,  narrow,  and  shal- 
low, 2  to  3  feet  at  low-water,  and  in  time  of  continued  northers  bare. 

Ilie  progress  made  during  the  fiscal  year  is  straightening  and  deep- 
ening the  channel  to  the  extent  of  excavating  17,026  cubic  yards  of 
mnd,  sand,  and  shell,  for  a  distance  of  1,409  feet,  width  of  65  feet,  and 
seeming  a  depth  of  6  feet  at  mean  low- water. 

It  is  proposed  to  apply  funds  that  may  be  available  in  1883,  to  a  con- 
tinnation  of  the  dredging  through  the  channel,  according  to  the  plan; 
when  steamers  and  tow-boats  will  no  longer  be  compelled  to  wait  for 
high-tides  to  get  into  the  river  or  out. 

The  sum  of  $20,000  can  be  profitably  expended  during  the  fiscal  year 
1884,  in  completing  this  channel  to  its  proposed  width,  100  feet,  in  cut- 
ting through  a  bar  300  feet  across,  and  thus  reaching  a  gap  of  8  feet 
water  through  the  outer  reef,  a  proposed  modification  of  the  original 
project,  which  would  render  work  in  the  West  Pass  unnecessary,  and 
is  folly  worth  the  expense  of  a  survey  in  view  of  economy.  This  bar  is 
in  the  bay  about  a  mile  west  of  the  west  mouth  of  this  channel,  and 
thence,  in  the  same  direction,  1  mile  to  the  gap ;  $42,158  is  the  esti- 
mated amount  required  for  the  entire  improvement,  unless  storms 
should  drive  mud  into  the  channel,  in  which  case  $4,000  or  $5,000  in 
five  or  six  years  would  probably  maintain  a  condition  of  practicable 
usefulness. 

This  work  is  located  in  the  colleotioo  <li8i;nct  of  Saiut  Marks,  and  Cedar  Keys  is  the 
nearest  port  of  entry. 

The  custom-house  has  been  applied  to  for  statistics,  but  none  having 
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been  famished,  the  following  facts  and  approximations  derived  frooi  ob- 
servations and  inquiries  of  the  assistant  engineer  in  charge  are  famished  : 

STEAMBOATS   PLYING   THE  8UWANEE. 

lu  1881 : 
Era,  60  tons,  drawing  3  feet,  towing  logs,  carrying  passengers  and  freight. 
Yulee,  50  tons,  drawing  3  feet,  towing  logs,  carrying  passengers  and  freiglit. 

In  1882: 
Era,  60  tons,  drawing  3  feet,  with  a  barge  for  wood. 
Ynlee,  50  tons,  drawing  3  feet,  with  a  barge  for  wood. 
Shafer,  60  tons,  drawing  4  feet,  with  a  barge  for  wood. 
Eric,  40  tons,  drawing  4  feet. 

Ratls  of  saw-logs,  pine,  to  the  extent  of  5,000,000  feet  of  lumber,  board  measure,  ami 
220,000  cross- ties  nave  been  floated  or  towed  down  the  river  io  Cedar  Keys,  where  the 
logs  have  been  converted  into  lumber,  the  ties  shipped  to  Mexico.  The  quantity  of 
cedar  or  of  farm  products  or  of  general  commerce  could  not  be  ascertained;  an  Ib- 
crease  in  all  is  evident  from  the  greater  animation  in  business  and  the  largely  increased 
freights. 

The  improvement  must  be  completed,  or  near  completion,  before  it 
can  be  ascertained  what  portion  of  this  increase  is  due  to  it. 

Money  statement 

July  1,  1881,  amount  available |7, 685  74 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1881 7,481  73 

July  1,  1882,  amount  available 204  01 

Amount  appropriated  by  act  passed  August  2, 1882 5,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 5, 204  01 

Amount  (estimated)  required  for  completion  of  existing  project 42, 158  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18H4.  20, 000  0<l 


Abstract  of  bids  received  and  opened  July  9,  1881,  dredging  at  mouth  of  Sutcanee  Bivery 

Florida. 


Xo. 


Name  of  bidder. 


XS 

04 


Time  of  commeDciiig 
work. 


Time  of  completing 
work. 


1  i  John  ThomllDSon. 


JMDes  E.  Slaughter. 


$0  33i  ;  Three  months  afternotifl-  I  One  year  after  commono«> 
cation  of  award  of  contract. .      ment  of  work. 
60      Three  months  after  notifl-  {  One  year  after  commence- 
cation  of  a  ward  of  contract.       ment  of  work. 


Kg. 

IMPROVEMENT  OF  CHOCTAWHATCHEE  RIVER,  ALABAMA  AND  FLORIDA. 


Operations  on  the  improvement  of  this  river  were  first  commenced, 
under  an  appropriation  of  $5,000,  from  the  month  of  Mitchell's  Eiver, 
Florida,  in  November,  1874,  and  continued  for  a  distance  of  35  miles, 
until  March,  1875. 

Under  a  new  appropriation  of  $5,000  work  was  resumed  in  May,  1875, 
continued  until  September,  1875,  and  25  miles  more  of  the  river  was 
improved. 

Another  appropriation  of  $5,000  having  been  m$ule  work  was  again 
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rtsuiued.  in  May,  1877,  and  continued  until  August,  1877.  A  portion 
«t  the  river  previously  improved  was,  owing  to  washing  and  caving  in 
«f  banks,  worked  over  again,  and  30  miles  more  of  the  river  were  im- 
prove<i. 

An  unexpended  appropriation  of  $5,000  being  on  hand,  and  $7,000 
more  having  been  appropriated,  work  was  Again  resumed  in  January, 
ISSO,  anil  continued  until  April,  1881,  and  carried  within  10  miles  of 
Geneva,  Ala.  Part  of  the  river  previously  improved  was  worked  over 
again,  the  wrecks  of  the  steamers  Baton  and  Edwards  were  completely, 
and  that  of  the  steamer  Eighth  of  January  partly,  removed,  and  40  miles 
of  the  river  improved. 

In  1881  an  appropriation  of  $10,000  was  made  for  the  improvement 
of  Choctawhatchee  Biver,  Alabama  and  Florida,  one  half  the  amount 
to  be  ex^)ended  in  the  improvement  of  the  river  from  its  mouth  to  Ge- 
neva, the  other  half  to  be  expended  in  the  improvement  of  the  river 
from  Geneva,  Ala.,  toward  Newton,  Ala.,  making  this  part  of  the  river, 
however,  navigable  for  high-water  only. 

At  the  commencement  of  the  work  of  improvement  in  1874,  the  con- 
dition of  the  channel,  from  the  mouth  to  Geneva,  if  a  channel  existed 
^i  all,  was  such  as  to  be  extremely  dangerous  for  navigation  even  dur- 
ing high-water.  In  the  lower  half  of  the  river,  although  there  was  an 
ample  depth  at  low  water,  it  was  so  obstructed  by  snags,  stumps,  logs, 
and  overhanging  trees  that  boats  were  obliged  almost  in  every  instance 
to  cat  their  way  through.  In  the  upper  part  of  the  river  there  was  at 
a  low  stage  of  water  an  average  depth  of  2  feet,  obstructed,  however, 
by  snags,  sunken  logs  and  trees,  overhanging  trees  and  wrecks,  so  aa 
to  be  navigable  only  during  high-water  in  the  winter  sea^son,  and  mer- 
chants and  farmers  were  obliged,  and  in  fact  preferred,  to  haul  their 
produce  and  stores  to  and  from  the  nearest  railroad  stations,  generally 
a  distance  of  from  .>()  to  HO  miles,  rather  than  take  the  risk  of  shipping 
by  river. 

Choctawhat«heo  River  flows  through  Walton,  Washington,  and 
Holmes  counties,  Florida,  and  Geneva,  Dale,  and  Barbour  counties, 
Alabama,  which,  with  their  tidjoining  counties,  are  all  rich  cotton,  wool, 
and  sugar  producing  counties. 

Before  the  war  three  steamboats  of  capacities  from  1,500  to  2,000 
bales  of  cotton,  besides  numerous  other  craft,  navigated  this  river,  and 
it  was  consequently  kept  in  good  navigable  condition.  During  and 
since  the  war,  up  to  1875,  this  river,  although  a  stream  of  considerable 
^ize  and  magnitude,  draining  a  large  and  fertile  portion  of  Alabama 
and  Florida,  and  being  susceptible  of  improvement  so  that  5  feet  of 
water  can  be  carried  at  all  seasons  of  the  year,  having  an  average  width 
oi  35  >  feet,  was  greatly  neglected  as  far  as  navigation  was  concerned. 

A  steamboat  would  make  an  occasional  trip  from  Pensacola  or  Free- 
port  to  Geneva  during  high-water,  hut  hardly  ever  attempted  a  second 
trip,  the  expenses  for  repairs  amounting  in  almost  every  instance  to 
more  than  the  freight  would  bring. 

The  original  project  under  which  work  was  commenced  was  for  re- 
moving obstructions  in  Choctawhatchee  Biver,  Alabama  and  Florida, 
from  the  mouth  of  Mitchell's  Eiver,  Florida,  to  Geneva,  Ala.  In  the 
appropriation  of  *  10,000  for  the  fiscal  year  ending  June  30,  1882,  the 
original  project  was  changed  in  so  far  as  to  expend  one-half  of  the 
amount  in  the  improvem(»nt  of  the  river  above  Geneva,  Ala.,  towaids 
Newton,  Ala.,  for  high-water  navigation  only.  In  August,  1881,  under 
an  appropriation  of  J!^  10,000,  a  log  boat  76  feet  long,  11^  feet  beam,  with 
3 J  feet  depth  of  hold,  was  constructed. 
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•  The  necessary  outfit  and  tools  were  purchased,  and  operations  coni' 
menced  at  the  mouth,  called  "Cypress  Top."*  Cypress  Top  bein^  the 
only  month  used  now  by  boats,  having  4}  feet  of  water  at  medium  tide, 
work  was  commenced  there  on  the  17th  of  August,  and  carried  to  the 
head  of  Cowford  Cut-oflF,  a  distance  of  40  miles.  This  work  being  com- 
pleted on  January  24, 1882j  the  log-boat  was  carried  up  the  river  te 
Oeneva,  Ala.,  and  on  February  8, 1882,  work  on  the  improvement  of  the 
river  above  Geneva,  towards  Newton,  Ala.,  was  commenced,  and  con- 
tinued until  May  31,  1882,  when,  the  appropriation  being  nearly  ex- 
hausted, operations  were  suspended;  25  miles  of  river  above  Geneva 
towards  Newton  were  improved. 

From  August  17,  1881,  to  May  1882,  there  were  removed,  in  both  the 
upper  and  lower  river,  872  snags,  1,068  stumps,  483  roots,  360  logs,  1,311 
sunken  trees,  6,075  overhanging  trees,  6  large  drifts  of  logs,  trees,  brush, 
&c.,  &c.,  12  cubic  yards  of  sand,  and  330  yards  of  bank  protected  from 
washing  by  brush.  The  condition  of  this  river  from  it«  mouth  to  the 
present  head  of  navigation,  a  distance  of  187^  miles,  is  such  as  to.allow 
boats  of  4^  feet  draught  of  water  to  navigate  at  all  times  during  a  medium 
stage  of  the  river. 

At  Harvesin's  Whirl,  Carter's  Drive,  Buzzard's  Bar,  near  Pittman's 
.Perry,  and  at  Parrott  Creek,  where,  before  the  improvement,  scarcely 
2  feet  could  be  carried  over  at  low-water,  5  feet  can  safely  be  carried 
over  now. 

The  channels  through  the  Ninety-nine  Islands,  through  the  Boston  and 
Qowford  Cut-off,  have  also  been  improved  so  that  boats  drawing  5  feet 
of  water  can  pass  safely  during  low- water.  As  a  result  of  the  improve- 
ment to  navigation  and  commerce,  there  were  put  on  the  river,  even 
during  the  early  stage  of  the  work,  in  1875,  one  steamboat,  two  sloops,  and 
one  barge,  which,  with  the  two  barges  and  one  sloop  already  ranning, 
were  kept  busy  in  supplying  the  increased  demand  for  freights. 

Several  steamers  from  Pensacola  and  Freeport  made  occasional  suc- 
cessful trips  to  Greneva,  and  business  kept  on  steadily  increasing. 

The  width  of  the  river  has  not  been  materially  changed  or  increased 
by  the  improvements  (the  average  width  being  360  feet)  except  at  Harve- 
sin's  Whirl,  Carter's  Drive,  and  Buzzard's  Bar,  where,  owing  to  the  re- 
moval of  drifts,  saw-logs,  sunken  trees,  and  timber,  which  had  lodged 
in  the  sand  and  narrowed  the  river  do\i^i  to  scarcely  60  feet;  it  has  since 
widened  to  nearly  400  feet,  with  5  feet  depth  of  water. 

It  is  proposed  during  the  next  fiscal  year  to  improve  that  part  of  the 
river  between  Geneva  and  Half  Moon  Bluff  still  farther  (40  miles),  so 
that  boats  can  run  even  in  the  lowest  stage  of  water  during  the  summer 
months. 

The  part  of  the  river  between  Scott's  Slough  and  Half  Moon  Bluffy 
45  miles,  has  been  but  slightly  improved  so  far,  and  it  is  proi)osed  to 
further  improve  that  part  also. 

The  improvements  needed  consist  in  the  removal  of  snags,  stumps^ 
sunken  logs,  and  trees,  and  overhanging  trees,  and  the  completion  of 
the  removal  of  the  wreck  of  the  steamer  Eighth  of  January,  situated 
about  6  miles  above  Half  Moon  Bluff. 

It  is  proposed  to  continue  the  improvement  of  the  river  above  Geneva 
towards  Newton,  Ala.,  for  high- water  navigation  only,  commencing  at 
the  point  left  off  in  May,  25  miles  above  Geneva,  and  extending  it,  if 
possible,  as  far  asClaybank  Creek,  20  miles,  which  point  is  within  easy 
hauling  distance  of  Newton,  and  will  be  entirely  satisfactory  to  the 
merchants  and  planters  of  Newton  and  surrounding  country  for  the 
jiresent. 
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The  results  that  may  be  expected  from  these  improvements  will  be  a 
clear  channel  of  5  feet  draught  of  water  with  an  average  width  of  150 
feet  from  the  mouth  to  Geneva,  at  all  seasons  of  the  ^'^ear,  and  from 
Geneva  to  Glaybank  Creek,  of  a  channel  of  the  same  depth,  with  an 
average  width  of  75  feet  during  a  medium  stage  of  the  river. 

The  benefits  to  commerce  that  may  be  exx>ected  from  these  improve- 
ments are  manifold  | 

It  is  expected  that  Geneva,  !N^ewton,  Elba,  Ozark,  and  numerous  other 
towns  along  the  Ohoctawhatchee  and  Pea  rivers  and  Holmes  Greek  will 
be  placed  in  daily  connection  with  the  railroad  at  Half  Mood  Blaff. 
Mail,  exx)ress,  and  freight  facilities  will  be  improved ;  ready  markets 
for  cotton,  wool,  and  other  produce  will  be  within  easy  reach ;  the  pro- 
dnetion  of  staple  articles  will  at  least  be  doubled.  Emigration,  which 
for  the  want  of  traveling  facilities  kad  been  kept  away,  will  set  in,  and 
a  naturally  rich  and  fertile  country  will  be  greatly  improved. 

Within  the  last  four  years  four  saw-mills  have  been  established  along 
the  river  and  its  tributaries ;  a  number  of  log  and  timber  camps  have 
been  established,  and  by  the  further  improvement  of  the  river,  so  as  to 
bring  markets  within  easy  reach,  these  industries  will  be  greatly  in- 
creased. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1884 — that  is  to  say,  from  the  mouth  of  the  river  to 
liTewton,  Ala.  ^  is  $30,000.  Of  this  amount  $5,000  should  be  expended  in 
the  improvement  of  the  bar  at  the  mouth  called  Cypress  Top.  Oypress 
Top  has  been  exclusively  used  during  the  last  three  years  by  boats 
navigating  this  river,  having  a  depth  of  3  feet  9  inches  at  low-water, 
and  5  feet  at  high- water  over  the  bar.  The  channel,  however,  shifts, 
and  steamers  drawing  4^  or  5  feet  of  water  are  frequently  obliged  to 
unload  half  of  their  cargoes  or  wait  from  one  to  four  days  before  being 
able  to  cross  the  bar;  $15,000  of  the  amount  should  be  expended  in  the 
removal  of  trees  from  the  banks,  and  in  the  closing  of  creeks,  sloughs, 
and  cut-offs  from  the  mouth  to  Geneva,  so  as  to  confine  all  the  water  to 
one  channel,  which  by  increasing  the  currents  would  have  a  tendency 
towards  scouring  and  deepening  the  main  channel;  $10,000  of  the 
amount  should  be  expended  in  continuing  the  improvement  of  the  river 
above  Geneva  towards  Newton,  Ala.,  so  as  to  secure  navigation  to  that 
point  during  a  medium  stage  of  the  river. 

The  advantages  and  benefits  that  may  be  expected  from  the  expendi- 
ture of  these  amounts  and  for  the  purposes  stated  are  the  opening  of  the 
river  between  Geneva  and  Newton  to  navigation,  thereby  securing  to 
those  living  on  or  near  that  section  of  the  river  a  great  saving  in  freights 
and  greater  convenience  and  safety  to  the  rapidly  increasing  commerce 
on  that  portion  of  the  river  below  Geneva,  already  partially  improved. 
This  river  is  not  susceptible  of  a  permanent  and  complete  improvement, 
owing  to  the  continual  washing  of  the  banks  causing  trees  to  fall. 
The  estimated  amount  required  to  maintain  this  river  in  the  condition 
contemplated  by  the  plan  of  improvement  is  $2,000  per  year. 

Choctawhatchee  River  is  located  in  the  collection  diHtrict  of  Pensacola,  Fla.  Pen- 
sacola,  Fla.y  is  the  nearest  port  of  entry.  Ohoctawhatchee  River  empties  into  Choc- 
tawhatchee  Bay  and  through  Santa  Rosa  Sound  into  Pensacola  Bay  and  the  Gulf  of 
Mexico. 

Pensacola  light-house,  Pensacola  navy-yard,  Forts  Pickens,  Barrancas  and  McRae 
are  situated  near  the  entrance  to  Pensacola  Harbor. 
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COMMERCIAL  STATISTICS. 

The  aggregate  amount  of  staple  articles  transported  on  this  rivtir  daring  the  Jisval  year  eud- 

inq  June  :I0,  1882,  are  as  follows^  as  compared  with  lf*74. 

Articles.  1882.  1874. 

Cotron "baled..  4.200  35« 

Wool lbs  .  22,000  1,500 

Sirup bblB..  400  70 

Sweet  potatoes bush..  2,600  1,000 

Pea-nnta,  peas,  &c bnsh . .  600  150 

Fowls doz..  800  200 

Honey galls..  500  00 

Eggs dor..  2,400  500 

Cattle no..  130    

Gk>pher8 ^ no..  600  100 

Firewood w cords..  300    

Sngar bbls..  110    

Hewn  timber cubicfwt..  450,000  160,000 

Sawn  timber cubic  feet..  500,000    

Saw-logs no..  280.000  35,000 

Lumber feet..  75,000    

Orain bush..  38,000  2,000 

Ouano tons..  1,100    

Salt , sacks..  1,900'  350 

Iron tons..  1,600    

Hay    bales..  270     

Machinery. tons..  230     

Merchandise tons..  3,000  400 

The  character,  number,  tonaa^e,  draught  of  water,  &;c.,  of  the  vesselK 
or  craft  employed  on  the  river  during  the  fiscal  year  ending  June  30, 
1882,  were  as  follows : 


Name  of  vessel.  Character.  ti 

a 
& 
1-3 

FeeL 

Peerless Steamer 190 

Big  Sunflower do 165 

Alice    do 133 

Lulu  Bums do 31 

Dora '  Schooner,  sail 

South  Ann do 

Adelaide do , 

Alex.  Cooke 1 do ' 

Sarah Sloop,  sail 

Rhoda do 

Ed.  Woodwold ■  Barge,  poling  ...       85 

A.D.McKinnon ,.   .  oo 75 

Flat Flat 60 

Do '...  do 46 

Do do 30 

Alabama ; do 79 

Florida     '...  do 80 

Dora ,  Sloop 28 

Flying  Cloud i do 27 

Star .1...  do 36 


Vessels  employed  in  transportation  during  the  year  preceding  commencement  of  improvemetit, 

1874. 


¥ 

Q 

^  fe 

§ 

S's 

H 

fi® 

Feet 

276 

r» 

210 

H 

150 

4{ 

5 

3| 

20 

31 

15 

15 

8 

22 

3& 

17 

3X 

13 

3! 

28 

st 

20 

7 

2 

6 

2 

4 

1^ 

40 

4 

40 

4 

8 

2i 

6 

.'{ 

11 

3 

Xame  of  vessel. 


Rhoda 


Character.      Length.  Tonnage. 


Fe€t. 
Sloop,  sail 13 


Draught 
of  water. 


FsU. 
8| 


Greyhound Barge,  poling  .  75  20'  3 


Hinson 


.do 80  22  ,  a 


I 
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The  probable  iiici-eaise  in  the  commerce  by  completion  of  the  contem 
plated  improvement  may  safely  be  estimated  at  100  per  cent. 

Merchants  and  farmers  were  obliged  to  haul  their  produce  and  sup- 
plies to  and  from  the  railroad  station  before  steamers  were  put  on  the 
river. 

At  that  time  tlie  total  cost  of  hauling  and  shipping  one  bale  of  cottom 
from  Geneva  to  New  Orleans  was  $4.50. 

To-day  the  expense  of  shipping  one  bale  of  cotton  from  Geneva  to  New 
Orleans  down  the  river  per  steamer  is  $1.50 — a  considerable  reduction 
in  freight. 

Money  statement 

July  I,  l^^l^  amoiiut  available ^,  032  67 

Jnlv  1,  ltW2,  amouut  expended  «luring  fiscal  year,  exclusive  *»f  ontstandiog 
liabilities  July  1,  li?81 9,203  74 

July  1,  1882,  amount  available 428  93 

Amount  appropriat<'d  by  act  passed  August  2,  l>^^2 20, 000  00 

Amouut  available  for  Hscal  year  ending  June  30,  Iriri'i 20, 42rt  93 

Amount  (estimated)  required  for  completion  of  existing  project 66,500  00 

Amount  that  can  be  profitably  expended  in  tiscal  year  ending  .June  30,  1884.     30, 000  00 


K  10.  • 

■ 

IMPROVEMENT  OF  WITHLACOOCHEE  RIVER,  FLORIDA. 

An  examination  of  this  river,  authorized  by  act  of  Congress  approved 
March  3,  1879,  was  made  from  Hayes's  Ferry  to  its  month  during  Sep- 
tember, 1879,  and  the  report  submitted  March  6,  1880,  is  contained  in 
Annual  Report  of  Chief  of  Engineers  for  1880. 

The  project  adopted  is  to  improve  the  river  by  the  removal  of  snags, 
overhanging  trees,  and  loose  rocks,  and  the  deepening  of  some  of  the 
worst  shoals  and  a  bar  near  the  month  of  the  river,  so  as  to  enable  boats 
drawing  2  feet  of  water  to  navigate  the  river  during  about  half  of  the 
year. 

The  present  depth  of  the  river  varies  from  1  to  7^  feet,  with  a  width 
of  from  50  to  100  feet,  and  the  estimated  cost  of  the  improvement  is 
$23,900. 

Under  the  ai)propriation  of  $7,500  made  for  this  work  by  act  of  Con- 
gress approved  March  3,  1881,  a  suitable  snag-boat  was  built  and 
equipped  during  the  winter  of  1881-'82.  On  the  1st  March  work  was 
commenced  on  the  river  near  its  mouth,  and  continued  until  the  latter 
part  of  May,  when,  owing  to  the  great  difficulty  of  obtaining  labor, 
operations  were  suspended  and  not  resumed  during  the  fiscal  year. 

The  following  is  the  summarv'  of  work  done  during  the  fiscal  year 
ending  June  30, 1882 : 

4  miles  of  river  worked  over. 

I  snag-boat  built  and  equij)pod. 
64?*  sna^  pnlled. 
99  oveniaiiging  trees  removed. 
200  cnbic  yards  of  rock  removed. 

The  improvement  was  not  sufficiently  advanced  during  this  fiscal  year 
to  materially  change  the  condition  of  the  river ;  no  results,  therefore,  in 
the  way  of  increased  width  or  depth  have  been  obtained,  nor  have  any 
advantages  to  commerce  accrued. 

With  the  unexpended  balance  on  hand,  and  the  amount  that  may  be 
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appropriated  for  fiscal  year  ending  June  30, 1883,  it  is  proposed  to  clear 
the  river  of  snags,  overhanging  trees,  and  loose  rocks,  as  far  as  the  joint 
amonnts  will  ]>erniit. 

The  amonnt  which  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1884,  is  $16,400,  which,  with  whatever  balance  may  l>e 
on  hand,  will,  it  is  expected,  complete  the  improvement  a«  projected. 

The  advantages  and  benefits  to  be  derived  from  the  improvement  of 
this  river  are  as  yet  conjectural,  but  the  large  influx  of  population  from 
other  States  into  the  country  along  the  line  of  the  river  justifies  the  ex- 
pectation that  they  will  be  considerable. 

The  amount  asked  for,  $16,400,  will  be  required  for  the  completion  of 
the  improvement,  which  will  not  be  permanent,  but  will  require  a  small 
annual  appropriation. 

^    This  work  is  in  the  collection  district  of  Key  West,  Fla.,  and  Key  West  is  the  near- 
est port  of  entry. 

No  commercial  statistics  are  reported;  large  quantities  of  oranges, 
however,  estimated  enough  to  keep  one  steamer  fully  employed  in  their 
transportation  during  the  fruit  season,  seek  a  market  by  this  route,  and 
many  rafts  of  pine  and  palmetto  timber  are  floated  down  the  river. 

Motley  statement, 

July  1,  1881,  amount  available |7,500  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstandinf^ 

Uabilities  July  1, 1881 f 3,568  37 

Julyl,  1882,  amount  avaUable 3,931  63 

Amount  (estimated)  required  for  completion  of  existing  project 16, 400  00 

Amou  nt  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1884 . .     16, 400  00 


K  II. 

IMPROVEMENT  OP  PEAS  CREEK,  FLORIDA. 

An  examination  of  this  creek,  authorized  by  act  of  Congress  appit)ved 
March  3, 1879,  was  made  from  its  month  to  Fort  Meade  in  October  and 
November,  1879. 

The  principal  work  found  necessary  is  between  Fort  Meade  and  Mc- 
Clelland's  Ford,  and  consists  in  the  removal  of  overhanging  trees, 
snags,  and  loose  rocks. 

An  appropriation  for  this  improvement  of  $7,000  was  made  by  act  of 
Congress  approved  March  3. 1881.  This  appropriation  not  being  suf- 
ficient to  admit  of  both  building  and  equipping  a  suitable  log  boat  and 
leave  enough  of  the  appropriation  to  work  to  advantage,  authority  was 
asked  and  obtained  to  build  one  in  conjunction  with  the  improvement  of 
the  Withlacoochee  Kiver,  which  was  done,  and  the  boat  put  to  work  on 
the  Withlacoochee. 

As  it  was  deemed  best  to  commence  the  improvement  of  the  Withla- 
coochee River  first,  work  was  deferred  on  Peas  Creek  until  the  exhaust- 
tion  of  the  appropriation  of  that  river. 

No  work  wa^*  done  on  Peas  Creek  during  the  fiscal  year  ending  June 
30,  1882,  consequently  no  changes  in  its  condition  or  commerce  have 
occurred. 

It  is  proposed  to  apply  the  amount  available  during  the  fiscal  year 
ending  June  30, 1883,  to  improving  the  creek  according  to  the  adopted 
project. 
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Five  thonsand  and  seven  handred  dollars  can  be  profitably  expended 
daring  the  fiscal  year  ending  Jane  30, 1884,  which,  tf  appropriated,  will 
be  used  in  continuing  the  improvement  by  removal  of  snags,  over- 
hanging trees,  and  loose  rocks,  thereby  placing  the  river  in  navigable 
eondition. 

The  amount,  exclusive  of  former  appropriations,  I'equired  for  the  com- 
pletion of  this  work  is  $5,700,  which  will  not  be  permanent,  but  will  re- 
quire a  small  annual  appropriation. 

No  statistics  are  obtainable.  The  principal  trade  is  in  cattle  and 
oranges. 

The  work  is  in  the  coUectioD  district  of  Key  West,  Fla.,  and  Key  West  is  the  near- 
est port  of  entry. 

Money  statement 

July  1,1881,  amoant  avBilable |7,000  00 

Jnlv  1, 1882,  amoant  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 2,423  33 

July  1,  1882,  amount  available 4,576  67 

Amount  appropriated  by  act  passed  August  2, 1882 4,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 8, 576  67 

Amount  (estimated )  required  for  completion  of  existing  project 5, 700  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.    5, 700  00 


K  Z2. 

IMPROVEMENT  OF  ESCAMBIA  RIVER,  FLORIDA  AKD  ALABAMA. 

Ab  examination  and  partial  survey  of  this  river  was  made  in  1878-79, 
from  the  Alabama  and  Florida  State  line  to  its  mouth. 

The  river  was  ascertained  to  be  from  150  to  300  feet  in  width  and  with 
ample  depth  for  steamboat  navigation. 

The  obstructions  consisted  of  a  bar  at  its  month,  and  snags  and  over- 
hanging timber  along  its  course. 

The  plan  of  improvement  adopted  was  to  dredge  a  channel  through 
the  bar  at  the^  mouth  150  feet  wide  and  5j^  feet  deep  at  mean  low-water, 
the  construction  of  wing-dams  and  shore  protections  for  conserving  the 
water  to  the  channel,  and  removing  the  snags  and  overhanging  timber. 

The  progress  of  the  work  during  the  fiscal  year  ending  June  30^  1882, 
consisted  in  the  dredging  of  a  channel  through  the  bar  100  feet  wide, 
affording  a  depth  of  5^  feet  at  mean  low- water ;  the  entire  length  of  the 
cut  being  3,240  feet. 

No  perceptible  shoaling  has  occnrred  in  the  cut  since  the  completion. 
Its  adaptability  to  the  navigation  of  the  river  and  facility  for  the  towage 
of  lumber  rafts,  previously  dependent  upon  the  tides  for  movement  from 
Ferry  Pass  to  the  head  of  the  bay,  constitute  its  chief  advantage. 

It  is  proi>osed  that  the  funds  available  for  expenditure  for  the  fiscal 
year  ending  June  30, 1883,  be  applied  to  the  construction  and  employ- 
ment of  a  log  boat  and  appliances  for  removing  snags  and  overhanging 
timber,  and  to  the  construction  of  dams  and  shore  protections  for  con- 
serving the  water  to  the  channel. 

The  results  that  may  be  expected  from  such  application  will  be  the 
maintenance  of  the  dredged  cut  through  the  bar,  and  an  improved  con- 
dition of  the  channel  in  &e  river  above  by  the  removal  of  obstructions. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
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ending  June  30,  1884,  will  be  $6,000,  to  be  applied  to  the  rectification 
of  the  channel,  removal  of  overhanging  trees  and  snags,  and  in  con- 
stracting  shore  protections,  with  the  consequent  advantages  to  navi- 
gation. 

The  estimat/Cd  amount,  exclusive  of  appropriations  already  made^ 
required  for  the  completion  of  the  improvement  is  $6,000,  after  which 
it  will  require  an  annual  appropriation  of  $3,000  to  keep  it  clear  of  ob- 
structions, and  maintain  it  in  the  condition  contemplated  in  the  plan  of 
improvement.    * 

The  work  is  located  in  the  eollectioD  diHtrict  of  Pensacula.  Fla.,  with  Peoaacola  as 
the  port  of  eutry,  and  in  the  vicinity  of  Fort  Pickens  and  Pensacola  Light-houst^. 

The  commerce  of  the  river  consists  chiefly  of  hewn  and  sawn  tim- 
ber and  lumber;  about  10,000,000  cubic  feet  of  timber  having  been 
transported  down  the  river  during  the  fisc£^l  year  ending  June  30, 1882. 

The  transportation  of  merchandise,  cotton,  sirup,  and  other  farm 
products  have  but  recently  been  commenced  and  the  amount  is  yet 
meager.  The  improvement  of  the  river  in  adding  facilities  to  such 
means  of  transportation  is  confidently  thought  will  go  largely  to  aug- 
ment this  branch  of  its  commerce. 

Money  Htatement 

July  1,  1881,  amount  available i|;P2,671  31 

July  1,  1862,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 9,310  S6 

July  1,  1882,  amount  available 3,36t}  43 

For  Escambia  and  Conecuh : 

Amount  appropriated  by  act  passed  August  2,  1882 12, 000  CO 

Amount  available  for  fiscal  year  ending  June  30,  1883 15, 300  43 

Amount  (estimated)  required  for  completion  of  existing  project  for  the  im- 
provement of  the  Escambia 6,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.      6. 000  00 


dhttract  of  bids  received  and  ojtened  July  9, 1881,  dredging  in  Encamhia  Rieer,  Florida. 


No. 


Name  of  bidder. 


1.1 


Time  of  commenciug 
work. 


Time  of  coiupletiojc 
work. 


1     John  Tbumlinson 


2    John  Msguire 


$0  33i  ;  Three  months  after  noti A-  ,  Oneyoar  After  commeoc**- 
c*Uon  of  award  of  con-        ment  of  work, 
tract.  ' 

45    I  Three  months  after  uotifi-  ,  One  year  after  oommence- 
cation  of  award  of  con-  '      ment  of  work, 
tract. 


K  13. 

IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 

The  examination  and  partial  survey  of  this  river  was  made  during* 
the  months  of  July  to  October,  1875,  as  provided  for  by  act  of  Congress 
approved  March  3, 1875.  The  report  was  made  during  the  month  of 
March,  1876,  and  is  contained  in  the  Annual  Report  of  the  Chief  of 
Engineers,  U.  S.  A.,  for  1876. 
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The  origiual  condition  of  the  river  channel  daring  the  low- water  sea- 
0on  was  snch  that  commerce  was  much  restricted,  the  smallest  class  of 
steamboats  only  ranning.  These  restrictions  were  caused  by  the  in- 
numerable bars,  shoals,  reefs,  and  collection  of  sunken  logs  and  snags, 
at  mauy  of  which  points  the  low-water  depth  was  reduced  to  3^  feet, 
and  at  some  points  to  2^  feet.  The  width  of  the  channel  varies  with 
the  width  of  the  river. 

The  general  width  of  the  river  from  the  mouth  of  the  Tallapoosa 
River  down  to  Gainstown  ranges  from  500  to  600  feet;  below  that  point 
the  width  increases  to  700  and  800  feet;  wherever  these  widths  are  ex- 
ceeded to  any  extent  are  found  the  bars,  shoals,  and  ree&.  In  the  open 
reaches  of  the  river  ample  water  is  found. 

The  project  adopted  was  designed  to  obtain  a  channel  depth  of  4  feet 
at  low-water,  with  a  minimum  width  of  200  feet  from  the  mouth  of  the 
river  50  miles  above  Mobile,  Ala.,  to  the  city  of  Wetumpka,  Ala.  The 
estimated  cost  was  $229,741. 

The  appropriations  for  the  work  are  as  follows: 

By  act  of  Congress  approved  June  18,  1878 1^25,  OOC^ 

By  act  of  Congress  approved  March  3,  1879 30, 000 

By  act  of  Congress  approved  Jnne  14,  18H0 25,000 

By  act  of  Congress  approved  March  3,  1881 20,000 

Total 100,000 

Work  was  commenced  on  the  improvement  during  the  low-water 
season  of  1878,  and  prosecuted  through  the  fiscal  years  ending  June  30, 
1879,  1880,  and  1881. 

During  the  present  fiscal  year  the  break  in  the  dam  at  the  head  of  the 
^^Gut-oif,"  20  miles  above  the  mouth  of  the  river,  was  successfully  closed, 
and  the  brush  jetties  on  the  opposite  side  of  the  river,  closing  the  island 
chute,  were  partially  rebuilt  and  repaired.  A  marked  increase  in  the 
depth  of  water  across  the  shoal  below  the  works  at  the  '^Cut-off''  was 
found  shortly  after  the  work  was  completed,  and  when  the  river  had 
reached  its  lowest  stage  the  channel  through  the  shoal  had  improved  to 
such  an  extent  that  it  offered  no  further  obstruction  to  navigation. 

The  righ^hand  chute  at  Yellow  Jacket  Bar  was  closed  by  completing 
the  rock  dam  left  unfinished.during  a  previous  year.  A  breach  about 
250  feet  in  wi<lth  with  a  depth  of  8  feet  of  water,  was  found  in  the  rock 
dam  at  Hobbs'  Island, built  to  close  the  left-hand  chute;  a  new  site  was 
selected  further  down  the  chute,  and  an  entire  new  dam  was  constructed 
and  the  chute  again  closed. 

The  dam  across  the  left-hand  chute  at  Gardner's  Island  was  completed 
during  the  previous  year;  but  owing  to  the  formation  of  a  large  sand 
bar  in  the  main  river  just  below  the  mouth  of  Big  Mulberry  Greek,  which 
bar  almost  entirely  closed  the  river  to  navigation,  the  entire  force  was 
ordered  from  the  lower  river  to  this  point,  and  a  passage-way  for  boats 
cut  through  the  dam.  This  afforded  immediate  relief,  and  no  further 
trouble  was  met  with  during  the  remainder  of  the  low-water  season. 

The  entire  river  from  Selma  down  to  the  "  Gutoff"  was  worked  over, 
the  channel  cleared  of  all  dangerous  logs  and  snags,  and  the  chutes 
and  close  places  cleared  of  all  overhanging  timber. 
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The  following  is  a  summary  of  the  work  done  during  the  fiscal  year 
ending  J  une  30, 1882 : 
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The  following  table  shows  the  character  and  extent  of  work  executed 
daring  previous  years: 
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The  river  from  Montgomery  to  its  mouth,  during  the  low-water  sea- 
«0D,  is  available  for  all  purposes  of  navigation  and  commerce,  as  carried 
^n  during  that  season ;  the  work  undertaken  and  accomplished  between 
those  points  affording  the  required  relief.  Boats  are  enabled  to  run  by 
•day  or  night  without  any  serious  delay  if  handled  by  skillful  pilots. 
Above  Montgomery  navigation  on  the  river  is  virtually  closed  during 
the  low-water  season,  as  no  work  of  any  kind  has  yet  been  undertaken 
•on  that  portion  of  the  river. 

It  is  proposed  to  apply  the  funds  available  for  expenditure  during  the 
next  fiscal  year  to  improving  the  bars,  shoals,  and  reefs  that  exist  on 
that  part  of  the  river  between  Selma  and  Wetumpka,  the  head  of  navi- 
gation, and  to  perfect  the  works  of  improvement  already  established 
on  the  lower  portion  of  the  river. 

The  sum  of  $25,000  can  be  profitably  expended  during  the  fiscal  year 
-ending  June  30, 1884,  in  continuing  and  perfecting  the  work  of  improve- 
ment, according  to  the  project  adopted. 

The  work  is  not  susceptible  of  permanent  improvement,  owing  to  the 
limmense  freshets  which  annually  occur.  These  freshets  constantly 
<)hange  the  channel- ways,  in  some  instances  to  a  great  extent. 

An  annual  appropriation  of  at  least  $10,000  will  be  necessary  to  main- 
^tain  the  river  in  the  condition  contemplated  by  the  plan  of  improvement. 

The  work  Is  sitnated  in  the  collection  district  of  the  port  of  Mobile,  Ala.,  and  com- 
tinences  50  miles  above  that  port  of  entry. 

Money  statement 

Jaly  1,  1881,  amonnt  available (41,854  20 

■Jnly  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

habiUties  July  1, 1881 35,755  73 

July  1,  1882,  amount  available " 6,098  47 

Jlmount  appropriated  by  act  passed  August  2,  1882 20, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 26, 098  47 

Amonnt  (estimated)  required  for  completion  of  existing  project 109, 741  00 

Jkmount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1881.    25, 000  00 

81  E 
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COMMERCIAL  STATISTICS. 


The  following  table  will  show  the  amount  of  commerce  using  the  river  during  the 
fiscal  year  ending  June  *30,  1882 : 


Articles. 


Bacon boxes.. 

Com sacks.. 

Oats sacks.. 

Hay bales.. 

Coffee 1.... sacks.. 

Bagging rolls.. 

Ties bundles.. 

Staves pieces . . 

Wool bags.. 

Hides pieces. . 

Lumber feet.. 

Shingles M.. 

Stock head.. 

Fnmitnre packages. . 

Cottonseed bags.. 

Cotton bales.. 

Barrels,  assorted barrels.. 

Iron tons.. 

Miscellaneous packages. . 

Machinery nieces . . 

Agricultural  implements. . . .  packages. . 


& 


A  ®  a 

1^^ 


15,404 
73.856 
31,248 


7,460 
20,317 
37,645 


533,000 

1,640,000 

1,216 

7,440 

6,823 

80,745 

2,258 

22,405 

2,389 

5,840 


•CO 

ss 

b® 

M  PPM        « 

fig 

goo 

I"* 


6,003 

2,400 
3,600 
204,000 
2,740 
4,657 

2,174 

1,460 
47,857 
32,000 

4,680 

6,6«6' 

640 
1,250 

• 
o 


15,404 

73,356 

31,248 

6.003 

7,460 

22,m 

41.145 

204,000 

2.740 

4.657 

533,000 

1, 640,  OUO 

3,390 

8,900 

47,867 

37,823 

85,425 

2,25ri 

27.466 

3,029 

7,090 


Total 


B 


a 

§ 

"S 

s 

> 

< 

$40  00 

$616, 160  OO^ 

3  00 

220,068  00 

3  50 

109,368  00 

3  00 

18,009  00 

17  50 

130,550  OO 

6  00 

136.  302  00 

1  75 

72,  008  75- 

*100  00 

20,400  00 

60  00 

164.400  00 

3  OO 
10  00 

2  00 

20  00 

10  00 

60 

55  OO 

7  00 
30  00 

5  00 
25  00 

500 


13, 

5. 

3. 

67. 

89, 

28, 

2,080. 

597, 

67, 

187, 

75. 

35. 


971  OO 
330  00 
280  00 
800  00 
000  00 
714  20 
265  00- 
975  00 
740  00 
325  OO 
725  00" 
450  00 


4, 689, 885  95- 


*  Per  thousand. 

Valuation  of  boats  employed 

Tonnage  of  boats  em  ployed tons.. 


$80,000  00> 
1. 151. 35- 


K  14. 

IMPROVEMENT  OF  WARRIOR  AND  TOMBIGBEE  RIVERS,  ALABAMA  ANI> 

MISSISSIPPI. 

I. — BLACK  WARRIOR  RIVER. 

The  survey  of  this  river  from  Locust  Fork  to  the  month,  authorized 
by  act  of  June  23, 1874,  was  made  in  the  following  autumn,  and  the 
report  submitted  January  27,  1875. 

The  project  adopted  for  the  improvement  of  this  river  was  to  secure  a- 
channel  4  feet  deep  and  30  feet  wide  from  the  month  to  Tuscaloosa,  by 
the  removal  of  logs,  overhanging  trees  and  wrecks,  and  by  deepening 
the  bars — the  estimated  cost  being  $151,103. 

Work  was  commenced  in- July,  1875,  and  has  continued  under  the  fol- 
lowing appropriations: 

By  act  of  March  3,  1875,  for  the  Black  Warrior  and  Tombigbee  below  Co- 
lumbus   $25,000  00 

By  act  of  August  14, 1876,  for  Warrior  and  Tombigbee 15, 000  OO 

Bv  act  of  June  18,  1878,  $40,000,  of  which  for  Warrior  and  Tombigbee  be- 
llow Columbus •- 28.000  00 

By  act  of  March  3,  1879,  $30,000,  of  which  for  Warrior  and  Tombigbee  be- 
low Columbus 20,000  OO 

By  act  of  June  14,1880,  $47,000,  of  which  for  Warrior 20,000  OO 

Bv  act  of  March  3,  1881,  $25,000,  20-47  of  which  was  for  Warrior 10, 638  38- 


APPENDIX    K.  1283 

Of  the  above  joint  and  special  appropriations  there  have  been  availa- 
ble for  the  Warrior  $75,038.38.  Before  the  improvement  was  eom- 
raenced,  the  Warrior  was  navigable  during  the  winter  and  spring  only 
for  a  period  varying  from  four  to  seven  months;  the  trees  thrown  into 
the  river  by  land-slides  and  other  causes  had  in  the  course  of  years  so 
choked  the  bed  of  the  stream  that  on  a  less  stage  than  four  feet  above 
low -water,  navigation  was  seldom  attempted ;  three  boats  were  sunk  in 
making  the  efibrt  within  five  years  previous  to  commencing  the  improve- 
ment. 

At  low- water  there  were  ninety-six  bars  and  shoals  that  afforded  only 
18  to  30  inches  depth,  and  at  all  stages  the  overhanging  timber,  owing 
to  the  moderate  width  of  the  river,  added  to  the  risk  and  difficulty  of 
navigation. 

1875-1876. 

The  work  was  commenced  at  Tuscaloosa,  Ala.,  and  carried  on  down 
stream  until  suspended  on  account  of  high  water,  November  26,  and  not 
resumed  until  June  5.    Twenty  bars  were  improved. 

Time  spent  on  tbe  improvement,  months & 

Length  of  dams  and  Jetties  bnilt,  feet 5, 761 

Nomber  of  logs  removed 417 

1876-1877. 

Work  continued  from  July  1  to  August  10,  when  it  was  suspended  on 
accoont  of  the  exhaustion  of  the  appropriation.  It  was  resumed  Novem- 
ber 1,  suspended  for  the  wintei"  December  31,  and  resumed  again  May  1. 

Time  occupied  on  tbe  work  during  tbe  year  was,  months b^ 

Number  of  additional  bare  improved 10 

LcDgtb  of  dams  and  jetties  built,  feet 5, 076 

Number  of  logs  removed 798 

Number  of  trees  felled 1,052 

1877-1878. 

No  appropriations  were  made  for  the  work  this  year,  and  the  balance 
of  funds  on  hand  was  expended  by  the  log-boat  on  the  lower  half  of  tho 
river.  The  work  was  carried  on  for  four  and  one-quarter  months,  and 
suspended  November  7. 

The  season  proved  wet  and  unfavorable.  Frequent  swells  in  the  river 
occurred,  and  low-water  was  Lot  reached  during  the  year. 

The  number  of  logs  removed  was 804 

The  number  of  overhanging  trees  cut , 73 

1878-1879. 

Work  commenced  July  3  and  continued  until  September  10,  when  the 
force  was  transferred  to  the  Tombigbee  Kiver.  Repairs  and  extensions 
of  former  work  on  four  bars  were  made  and  three  others  improved. 

Time  occupied  on  the  work,  months Si- 
Length  of  dams  and  jetties  built,  feet 2, 190 

Logs  removed 713 

1879-1880. 

No  work  was  done  on  the  Warrior  this  fiscal  year,  its  proportion  of 
the  joint  appropriations  heretofore  made  for  the  Warrior  and  Tombigbee 
rivers  having  been  exhausted. 

1880-1881. 

A  special  appropriation  having  been  made  for  the  Warrior  this  year, 
a  log-boat  and  barge  were  built  in  Mobile  and  towed  up  to  the  mouth  of 


1284   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

the  river.  Here  they  were  joiued  by  a  quarter-boat  and  scow  from  tho 
Tombigbee,  and  on  October  15  commenced  work  30  miles  above.  On 
November  20  high-water  caused  suspension  of  operations.  During  the 
winter  the  log-boat  was  up  to  Steele's  Bluffy  75  miles,  to  remove  obstruc- 
tions caused  by  a  number  of  trees  brought  into  the  river  near  that  place 
by  an  extraordinary  local  flood  on  some  neighboring  creeks. 

The  log-boat  commenced  work  on  them  in  February  on  a  35-foot  stage 
of  water,  and  by  removing  them  as  the  water  fell  prevented  any  inter- 
ruption to  navigation.  On  May  23,  work  on  the  lower  portion  of  the 
river  was  resumed  with  a  full  force. 

The  working  time  daring  this  year  amounted  to,  months s> 

Length  of  dams  and  jetties  built,  feet 1,821 

Logs  removed 365) 

Trees  cut 3,  0«1 

One  steamboat  wreck  taken  out. 

PROGRESS   OF  WORK   DURING    FISC^AL    YEAR    ENDING  JUNE  30,  1882 

The  force  employed  Julj'  1  on  the  lower  portion  of  the  river  continued 
work  until  November  30,  at  which  date  the  boats  were  tied  up  for  the 
winter  at  Lake  Bend.  Improvements  were  made  on  fifteen  bars  extend- 
ing from  the  mouth  of  the  river  to  Millwood,  43  miles  from  Demopolis. 
The  Warrior  (log-boat)  also  worked  over  this  portion  of  the  river,  re- 
moving all  logs  that  could  be  found,  and  as  the  water  was  very  low  a 
good  opportunity  for  thorough  work  was  afforded.  During  August  the 
equipment  for  this  river  was  increased  by  a  barge  and  quarter  boat 
built  at  Tuscaloosa,  and  oii  September  5  a  party  commenced  work  at 
Tressel's  Bar,  39  miles  below. 

This  bar  had  been  improved  in  1875,  but  some  of  the  work  had  been 
damaged  by  steamboats  and  its  efficiency  injured. 

E«pairs  and  amendments  were  also  found  needed  and  were  made  at 
Cunningham's,  McCown's,  and  Meed  Bars.  On  account  of  high-water 
on  November  2  work  was  suspended  and  the  boats  taken  to  Lake  Bend 
and  tied  up  with  the  other  boats.  During  the  winter,  a  cutoff  that  had 
-been  forming  for  years  occurred  above  Williford's,  50  miles  below  Tus- 
^caloosa,  and  many  trees  were  thrown  into  the  liver  by  the  caving  bank 
below.  To  prevent  interruption  to  navigation,  the  log-boat  Warrior 
was  towed  up  to  this  place  in  the  latter  part  of  March,  and  cjmmonced 
dragging  for  the  trees  (which  made  perceptible  breaks),  with  the  river 
at  36  feet  above  low- water.  They  were  taken  out,  as  the  water  fell,  to 
the  number  of  147,  and  steamboats  met  with  no  interruption  or  delay. 
A  levee  550  feet  long  and  1  to  6  feet  high  was  thrown  across  a  de- 
pression in  the  bank  below  and  opposite  the  mouth  of  the  cut-off,  that 
led  through  a  lake  into  the  river  below.  This  was  done  to  stop  the 
deepening  of  this  depression,  which  had  already  commenced  at  high- 
water  and  threatened  to  form  another  cut  off'. 

On  the  15th  of  May  the  boats  at  Lake  Bend  were  moved  up  to  Jean- 
nings'  Ferry,  45  miles  above,  and  the  improvement  there  commenced. 
A  summary  of  the  year's  work  is — 

Time  occupied  on  the  work,  months 8 

Length  of  dams  and  jetties  built,  feet 10,111 

Logs  removed 1, 6b9 

Trees  cut *^,919 

The  unusual  drought  of  last  summer  caused  a  lower  stage  of  water 
by  10  to  12  inches  than  any  observed  since  the  survey  was  made  in  1874. 
Ill  the  tabular  statement  below,  sho\iing  the  present  condition  of  the 
improvement,  the  depths  heretofore  given  have  been  reduced  to  con- 
iovm  to  the  low  water  stag?  of  last  summer. 
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Examinations  of  work  done  have  been  seldom  made,  because  they  are 
useful  only  at  low- water,  and  sach  periods  have  been  seldom  available 
for  want  of  time  and  of  facilities  for  passing  over  the  river. 

Soundings  made,  except  at  lowwater,  are  of  little  value,  beoaase,  on  the 
shoals,  the  river  bed  rises  and  falls  to  some  extent  with  the  water  surface. 


Xame  of  bar. 


► 

2 
a 

9 


« 

s 

^d 

4 

«M    « 

•*» 

o:s 

9 

-O 

"tl 

S9 

'    1» 

a 

"C 

3 

o 

After  improve- 
ment. 


Sa^e  Shoals 

Little  Log  Shoals 

TnMsl'a 1875, 

XiDf'a  Moantain 

ContfaifEliaza's .1879, 

BaUBftr 

Bif  Sandy I 

YaaeleeTe's ' 

UiCowu'B 1875, 

Hod  Bar I 

WildHorse   M 

Bcale's    i 

BuExard's 1875, 

Eddin's 1875, 

LilfWrisck 1875, 

Izurd"* I 

Mike's  

Drop  Oat 

BatUe'sGin 

Washington 

Cutoff   


WTiit4?"»      

CleTeland'3 .... 
Bohannon*fl  . . . . 

Alliieator 

Above  Mary  H. 
Coline'8  laland 
Log  shoals 


1875 
1875 
1881 
1875 
1881 
1875 
1875 
1875 
1881 
1875 
1875 
1875 
1881 
1882 
188*2 
1875 
1875 
1875 
1876 
1876 
1876 


318 
91 

1188 
125 

1016 
110 
ISO 
113 
612 
190 
198 
250 
378 
225 
70 
175 
232 
182 
172 
490 
460 


Hiekman^a 

Lover  Choctaw . . 
Below  MlUwood  . 

LimeatODO  Creek. 
Ahove  Myer's  . . . 
Below  liver's. . . . 

Holcrolt^i 

Laster's 


1876  333 

1876  559 

1876  258 

1876,1878  ;    929 

1876, 1878  I    383 

1876, 1878  468 

1876,1878  1,645 


1878 
1878 
1881 

1881 
1881 
1881 
1881 
1880, 1881 
Mclntyz«'a 1880,1881 


Little's 

Tyadall's 

Brakf'a 

Lof^Yard 

Tdlow  Creek.. 

Tayloe's 

DevO'sRon.... 

Felter's 

Below  Felter's. 
Glover's  Ferry. 
Above  Month  . 


1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 


1,855 
170 
130 

545 
634 
HI 
285 
1,617 
1,891 

620 
922 
310 
345 
535 
939 
345 
732 
271 
551 
888 


Feet. 
2 
1.6 
L8 
2.3 
1.6 
1.8 
2.6 
3 

1.8 
2 
3 

2.2 
L4 
2.6 
2.2 
1.6 
2.3 
2 

2.8 
4 
2.4 

8.2 

L8 

3 

2.3 

2 

2.3 

L2 

L6 
2.3 
2 

2 

L9 

2 

2 

1.6 

L2 

2 

L6 

L9 

2 

2 

2 

3 

L6 

1.9 

1.6 

L8 


50 
50 
50 
50 
80 


50 
45 
50 
50 
55 
50 
50 

45 
55 
50 

60 
60 
60 
50 
50 
60 

60 


50 
50 
60 
65 
60 
60 
60 
60 


Width. 

Depth. 

Feet 

50 

H 

60 

3 

40 

3 

45 

4 

50 

H 

45 

3} 

50 

4 

60 

4 

50 

H 

45 

4 

45 

4 

45 

4 

40 

2.6 

3 

4 

4 
4 


3 

k 

4 
*i 

3| 

4 
3 

3 
8 
8» 


2.6 
ft.6 

3 


3 

2.6 

3 

4.3 

3.6 

3.6 

3 

3* 


Remarks. 


Observed  September,  1881. 

Do. 

Do. 

Do. 

Do. 

Do. 
Cut  formed  in  1877 — good  channel. 
Observed  September,  1881. 

Do. 

Do. 

Do. 

Do. 
UnfiDinhed.    River  formmjtnew  cliute. 
}  Cnt  off  formed  in  1881. 
5  Work  in  proirress. 
Observed,  1876. 

Do. 

Do. 

Do. 
Channel  straightened. 
Condition  not  yet  nscertained.    Chan- 
nel shifted  in  1879  and  1880. 
Observed  in  1876. 

Do. 

Do. 
Observed  in  1878. 

Doi 

Do.      Kew  shoal  below  reported. 
Observed  in  1881   8'  reported    above 

shoals. 
Observed  in  1878. 

Da 
Riverrose  before  completion,  and  depth 

uncertain. 
Observed  at  completion. 

Do. 
Observed  2  weeks  after  completion. 
Not  examined ;  reported  ample  depth. 
Observed  at  completion. 
4'  except  rock  bottom  for  lOO'  at  head 

of  shoal. 
Observed  15  days  after  improvement. 
Depth  reported  ample,  not ;  examined. 

Do. 
Observed  1  week  after  improvement. 
4'  except  on  rook  reef  at  head  of  chats. 

Observed  at  completion 

Observed  30  days  after  improvement. 
Observed  23  days  aftor  improvement. 
Observed  21  days  after  improvement. 
Observed  5  days  after  improvement. 
Observed  2  days  after  improvement. 


Working  time  spent  on  the  above  work,  months , 30 

Linear  feet  of  dams  and  jetties  built 24, 959 

Number  of  logs  taken  out  . .  ^ 4, 790 

Number  of  trees  felled 7, 125 

The  widths  given  in  the  above  table  are  approximate  and  for  the  depths 
stated  in  each  case. 

The  channel  limit  is  usually  100  feet  and  over,  and  in  no  case  less 
than  8j  feet,  but  the  section  in  bar  chutes  is  usually  triangular,  with  an 
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excess  of  depth  next  the  bank  and  shoaling  graduall3'^  to  the  bar.  For 
a  full  width  of  80  feet  it  would  be  necessary  to  partiallv  fill  the  apex  of 
the  triangle  (probably  by  the  use  of  submerged  dams)  and  by  the  in- 
duced scouring  give  depth  toward  the  bar.  This  has  not  yet  been  tried, 
as  the  width  is,  in  all  cases,  ample  for  the  class  of  boats  navigating  this 
river. 

As  is  shown  above,  forty-eight  bars  have  been  materially  improved,  and 
there  remain  for  improvement  forty-eight  others.  For  40  mUes  above  the 
mouth  there  is  not  less  tban  3  feet  at  low  water  (except  2^  at  one  place 
only),  and  for  this  distance  small  boats  can  run  all  the  year ;  and  the 
boating  season  to  Tuscaloosa  has  been  extended,  from  the  fact  that 
boats  can  now  run  through  on  2  feet  less  water  than  tbrmerlv. 

It  is  proposed  to  apply  the  funds  available  for  expenditure  during 
the  fiscal  year  ending  June  30, 1883,  to  completing  the  improvement  at 
the  Williford  Gut-off,  to  establishing  and  maintaining  the  new  chute 
forming  at  Buzzard's  Bar,  4  miles  above,  and  to  complete  the  improve- 
ment at  Jeanings'  Ferry,  opposite  Entaw.  The  results  expectea  are  to 
establish  a  permanent  regimen  for  the  river  at  the  points  named,  besides 
affording  the  relief  to  navigation  that  the  logging  operations  will  give. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1884,  is  $20,000.  It  is  proposed  to  expend  this  amount 
in  improving  bars  between  Jeanings' Ferry  and  Millwood  and  thus  give 
a  low-water  navigation  throughout  the  river  of  x)robably  3  feet  depth. 

The  estimated  amount,  exclusive  of  former  appropriations,  for  the 
entire  completion  of  the  work  is  $75,000.  The  work  will  not  be  perma- 
nent; in  other  words  it  will  be  subject  to  deterioration  and  will  require 
annual  inspection  and  repairs. 

It  is  thought  that  one  steamboat  will  maintain  the  improvements  on 
both  the  Warrior  and  the  Tombigbee,  and  the  Warriors'  proportion  of 
the  annual  cost  of  repairs  and  working  expenses  for  this  boat  would  be 
$5,000. 

Mobile  is  the  collection  district  in  which  this  work  is  located,  and  it  is  also  the 
nearest  port  of  entry. 

"So  commercial  statistics  pertaining  to  the  business  of  this  river  are 
kept,  except  as  to  cotton.  Statements,  itemized  as  far  as  possible,  have 
been  promised  by  boat  owners  and  officers,  but  not  yet  received. 

During  the  past  year  the  business  of  the  river  has  been  transacted  by 
two  boats.  One  of  700  bales  capacity  made  regular  trips  (missing  one) 
from  July  to  November,  in  the  lower  portion  of  the  river,  availing  itself 
of  the  improvements  as  fast  as  made  up  to  Millwood,  40  miles  from  the 
mouth.  The  other  boat,  of  1,200  bales'  ca[)acity,  has  run  through  to 
Tuscaloosa  from  November  to  June;  9,520  bales  of  cotton  were  taken 
out  of  the  Warrior  River  in  1881,  1882,  as  against  15,441  in  1880,  1881, 
and  15,263  in  1879, 1880. 

Owing  to  the  short  cotton  crop  of  last  year,  which  was  severely  felt 
in  the  Warrior  Valley,  the  business  was  unusually  light. 

As  the  river  is  at  no  point  more  than  15  miles  distant  from  a  railroad 
station,  a  large  part  of  the  business  formerly  done  on  the  river  is  now 
transacted  by  rail. 

When  the  completion  of  the  improvement  shall  have  put  an  end  to 
the  uncertainty  and  irregularity  heretofore  attendant  upon  river  trans- 
portation, much  of  this  business  will  naturally  return  to  the  river. 

The  average  value  of  products  and  merchandise  now  annually  trans- 
ported by  river,  taking  15,000  bales  of  cotton  as  forming  the  bulk  of  the 
down  freight,  and  estimating  the  return  freight  at  80  per  cent,  in  value, 
would  be  about  81,350,000.    As  has  been  urged  in  former  reports,  the 
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chief  value  of  the  river  improvement  to  the  community  generally,  as  re- 
gards the  present  business  of  the  Warrior  Valley,  whatever  done  by  river 
or  railroad,  is  the  reduced  rates  of  freight.  Of  late  years  the  charges  on 
ootton  by  rail  have  varied  from  1 1  to  |3  per  bale,  according  as  the  river 
was  or  was  not  in  condition  to  compete,  and  a  corresponding  variation 
was  shown  in  all  other  freight. 

TVith  competition  made  permanent  and  uninterrupted  the  annual  sav- 
ing on  the  business  of  the  Warrior  Valley  would  not  be  less  than  $50,000. 

The  main  element  in  the  future  increase  of  the  business  of  the  War- 
rior, due  to  its  improvement,  is  the  coal  lying  along  the  river  and  creeks 
for  100  miles  above  Tuscaloosa. 

The  inauguration  of  this  business  is  dependent  upon  the  establishing 
of  slack  water  navigation  above  Tuscaloosa,  and  its  full  development 
may  very  likely  require  an  extension  of  this  system  of  improvement  to 
the  lower  river. 

2. — TOMBIGBEE  BIVEB  BELOW  COLUMBUS,  MISSISSIPPI. 

From  Columbus  to  the  junction  of  the  Tombigbee  and  Alabama  is, 
by  steamboat  measurement,  366  miles.  Its  normal  width  below  the 
month  of  the  Black  Warrior  is  about  300  feet;  above,  it  is  150  feet.  It 
was  originally  navigable  for  large  boats  only  in  the  winter  and  spring 
for  ax>eriod  ranging&om4to  7  months.  During  this  time  the  river  affords 
from  Id  to  40  feet  in  depth,  and  the  only  obstructions  were  on  this  stage 
of  water  the  overhanging  trees,  which,  on  dark  nights  and  in  foggy 
weather,  not  infrequently  caused  serious  damage  to  steamboats.  Dur- 
ing low  water,  a  season  lasting  from  five  to  eight  months,  numerous 
bars  affording  only  18  to  22  inches  water,  together  with  the  thickly 
strewn  snags  and  sunken  logs,  made  navigation  both  difficult  and  dan- 
gerous. In  fact  the  head  of  summer  navigation  seldom  extended  above 
Demopolis,  243  miles  from  Mobile,  and  sometimes  not  above  Bladen 
Springs,  100  miles  below.  Practically,  for  regular  business,  the  Tom- 
bigbee before  improvement  was  navigable  in  the  summer  and  autumn 
for  only  95  miles  of  the  360  that  lie  between  Columbus  and  the  mouth. 

An  examination  of  this  river,  provided  for  by  act  of  July  11, 1870, 
was  made  during  the  winter  of  1870-71.  Having  been  made  during 
the  high  water  season  the  report  was  unsatisfactory,  and  a  re-examina- 
tion was  soon  after  made  from  Jones'  Bluff,  292  miles  from  MobUe,  to  the 
mouth,  and  reported  on  April  17,  1871. 

The  original  project  adopted  in  1871  was  to  widen  the  40-foot  channel 
at  McGrew's  Shoals,  122  miles  from  Mobile;  to  remove  wreck  and  deep- 
en shoal  at  Peavy's  Landing,  130  miles  from  Mobile;  to  remove  snags 
at  Slater's,  152  miles  from  Mobile;  to  deepen  bar  at  Osage,  155  miles 
from  Mobile:  to  reconstruct  wingdam  (built  by  State)  at  Pearson's,  188 
miles  from  Mobile;  to  remove  snags  from  Ten  Mile  Shoals,  13.23  miles 
below  Columbus.    The  estimated  cost  was  $21,500. 

It  afterwards  became  evident  that  a  much  more  thorough  improve- 
ment than  at  first  proposed  was  easily  practicable,  and  a  modified  pro- 
ject was  adopted  in  1879,  having  in  view  the  attainment  of  a  4-foot  chan- 
nel of  navigable  width  from  the  mouth  to  Demopolis,  and  a  depth  of 
not  less  than  3  feet  from  Demopolis  to  Columbus.  The  estimated  cost 
of  this  improvement  was  $170,000. 

Appropriations  for  this  work  have  been  made  as  follows: 

By  act  June  10,  1872 flO,000  00 

Less  amount  transferred  to  Major  McFarland,  United  States  En- 
gineers, and  expendt'd,  above  Columbus 4, 667  05 

15,832  95 
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By  act  March  3,  1675,  for  Tombigbee  and  Black  Warrior  below  Taecaloosa.  .|25, 000  OO 

By  act  August  14,  1876,  Warrior  and  Tombigbee 15,000  OO 

By  act  June  18,  1878,  Warrior  and  Tombigbee  below  Columbus 28, 000  OO 

By  act  March  3, 1879,  Warrior  and  Tombigbee  below  Columbus 20, 000  OO 

By  act  June  14,  1880,  $47,000  for  Warrior  and  Tombigbee,  of  which  for  Tom- 
bigbee below  Vienna 15, 000  09^ 

And  from  Columbus  to  Vienna 12,000  OO 

By  act  March  3, 1881,  $25,000  for  Warrior  and  Tombigbee,  of  which  for  Tom- 
bigbee below  Vienna 7, 978  72 

Andfh>m  Columbus  to  Vienna 6,382  98 

Of  the  above  appropriations,  189,694.57  have  been  made  applicable 
to  the  Tombigbee  below  Golumbas.  Work  npon  this  river  was  com- 
menced in  August,  1872,  102  miles  from  Mobile,  and  continued  until 
December  18,  250  snags  having  been  removed .  The  unexpended  balance 
of  the  appropriation  was  then  transferred  to  Major  McFarland,  as  above 
stated,  and  the  Hubsequent  joint  appropriations  for  the  Tombigbee  and 
Warrior  not  being  sufficient  to  equip  and  carry  on  with  advantage  both 
improvements  at  once,  work  was  confined  to  the  latter  river  until  Sep- 
tember, 1878,  when  the  boats  and  crews  were  moved  to  the  Tombigbee^ 

SUMMABY  OF  ANNUAL  STATEMENTS. 

1878-1879. 

Work  was  continued  from  September  12  to  December  1,  with  a  brier 
interruption  from  a  rise  of  17  feet  about  October  1.    Work  was  resumed 
June  1,  the  river  having  remained  above  a  working  stage  for  six  months ; 
137  miles  of  the  river  was  passed  over,  work  being  coniiued  to  the  shoal- 
est  bars. 

LeDgth  of  working  season montbs..  3^ 

Number  of  bars  improved 5 

Linear  feet  of  dams  and  Jetties  bnilt 3,305 

Number  snags  and  logs  taken  oui 911 

1879-1880. 

During  July  the  improvement  of  Hatcheetigbee  Bar,  134  miles  from 
Mobile,  was  finished,  and  that  of  Peavy's,  130  miles,  commenced,  but  it 
having  been  decided  that  the  remainder  of  the  appropriation  should  be- 
spent  above  Demopolis,  a  steamer  was  chartered  as  a  tow-boat,  and  on 
the  1st  August  the  boats  reached  the  mouth  of  the  Warrior,  1  mile  above 
Demopolis  and  244  from  Mobile.  After  improving  20  miles  of  the  river 
here,  work  was  suspended  on  November  23,  and  the  boats  capable  of 
further  service  sent  to  Mobile  for  repairs.  On  the  1st  of  May  they  were 
taken  in  tow,  and  on  the  11th  reached  the  foot  of  Ten  Mile  Shoals,  23> 
miles  below  Columbus. 

Another  force  had  been  organized  at  Columbus  on  the  26th  of  August 
previous  and  worked  to  the  head  of  the  shoals,  13  miles  below.  This> 
force  suspended  operations  November  15 ;  the  boats  were  wintered  at 
Columbus,  and  it  resumed  work  June  1.  The  results  for  the  fiscal  year 
were: 

Leneth  of  season,  months 6- 

NuinDer  of  bars  improved 13- 

Linear  feet  dams  and  Jetties  built 5,8dd 

Number  of  logs  removed 1, 267 

Number  of  trees  felled 826 

1880-1881. 

Work  was  continued  on  Ten  Mile  Shoals  until  September  1,  when  an 
interruption  of  three  weeks  occurred  from  a  rise  in  the  river.    It  was> 
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lesamed,  but  to  little  advantage,  as  the  river  did  not  again  reach  a  good 
working  stage,  and  on  November  9  the  boats  were  laid  up  at  Columbus. 
On  the  20th  of  March  they  were  taken  out  on  a  bar  and  calked.    The 
log-boat  was  then  set  to  work,  and  on  May  23  a  fiili  force  was  employed 
between  Columbus  and  the  head  of  Ten  Mile  Shoals. 

A  channel  35  feet  wide  by  3  feet  in  depth  was  blasted  through  Rock 
Shoals  2i  miles  below  Columbus. 

The  work  for  the  year  was  as  follows : 

Time  occnpied  on  the  work months..  7^ 

Nnmber  or  bars  improved 9 

Linear  feet  of  damn  and  j-  tties  bnilt 5, 971 

Nnmber  of  logs  taken  oat 1, 195 

Nnmber  of  trees  cut 587 

Cabic  yards  of  rock  removed  from  channel 300' 

PBOGBBSS  OF  THE  WORK  DUBING  FISCAL  YEAB  ENDING  JUNE  30, 1882* 

On  July  1,  the  working  party  below  Columbus,  in  charge  of  Assistant 
H.  B.  Warren,  was  at  the  head  of  Ten  Mile  Shoals. 

The  outfit  and  force  consisted  of  a  log-boat  with  a  crew  of  twelve 
men,  and  a  quarter-boat,  barge,  and  camp  equipage  for  twenty-five 
men.  Work  was  continued  down  through  Ten  Mile  Shoals,  improving 
four  bars  hitherto  untouched,  and  making  repairs  and  additions  as? 
found  advisable  to  the  seven  improved  the  year  ])reviou8.  On  Septem- 
ber 25,  Mr.  Warren  reached  the  foot  of  the  shoals,  and  then  proceeded 
under  instructions  to  improve  such  bars  only  as  afforded  less  than  ^ 
feet  water. 

The  object  designed  was  to  effect  a  partial,  but  much  needed,  im- 
provement, as  far  down  as  Vienna,  it  being  impossible  to  secure  a  3  foot 
channel  throughout  during  this  season. 

The  point  reached  by  this  force  was  Street's  Island,  58  miles  below 
Columbus. 

During  June,  1881,  a  steamboat  had  been  bought  and  fitted  up  for 
the  Tombigbee  River  improvement,  and  on  July  1  she  left  Mobile- 
There  being  a  good  stage  of  water  in  the  lower  river,  the  boat  com- 
menced work,  removing  logs  between  Demopolis  and  Jones'  Bluff.  But 
by  the  last  of  the  month  the  river  became  very  low,  and  trouble  was- 
reported  at  Rainwater  Bar,  29  miles  below  Demopolis. 

There  had  been  no  difSculty  at  this  bar  for  many  years,  but  of  late 
the  channel  had  been  shifting,  and  this  season  the  old  channel  closed 
without  giving  a  new  one  of  sufficient  depth  for  navigation.  Finding 
it  difiScnlt  to  deepen  the  new  channel  on  account  of  its  hard  bottom^ 
the  old  one  was  restored  by  building  865  feet  of  rock  and  brush  jetties 
and  training  dikes. 

Turner's  Shoals,  152  miles  from  Mobile,  next  demanded  attention. 
These  shoals  had  been  improved  by  the  State  many  years  ago  by  a  wing- 
dam  from  the  left  bank,  which  caused  the  right  chute  to  scour  down  to* 
the  rock,  giving  a  depth  of  4  feet. 

A  land-slide  some  years  ago  partially  obstructed  this  chute,  shoaling^ 
it  to  2  feet,  and  the  other  chute  was  opened  and  again  used,  affording, 
until  this  year,  3  feet  of  water.  But  this  season,  in  low  water,  the 
boats  grounded  in  either  chute. 

A  rock  dike  550  feet  long  was  built,  restoring  aifd  lengthening  the 
State  dam,  and  the  4-foot  channel  on  the  right  was  reopened.  After 
this  the  snag-boat  returned  up  the  river,  and  two  bars,  5  and  20  miles, 
above  Demopolis,  were  improved. 
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A  third,  near  Gainesville,  was  commenced,  but  left  incomplete  in  or- 
<ler  to  amend  the  work  at  Turkey  Shoals.  This  bar,  since  its  improve- 
ment in  1878,  had  at  no  time  been  observed  to  afford  less  than  3^  feet 
of  water,  but  was  now  reported  as  giving  not  less  than  2  feet.  This  was 
found  to  be  the  case,  and  the  shoaUng  appeared  to  have  been  caused  by 
the  leveling  of  a  gravel  '<  middle  ground''  in  the  center  of  the  chute^ 
across  which  a  strong  current  swept,  scouring  the  gravel  from  its  crest 
and  depositing  it  in  the  channel. 

The  trouble  here,  as  well  as  at  Eain water  and  Turner's  shoals,  was 
also  partly  due  to  the  extreme  low  water  of  this  season,  which  was  6 
feet  below  any  observed  since  the  work  was  commenced  in  1878. 

By  repairing  some  of  the  old  work  with  rock,  and  building  850  feet 
of  new  jetties,  a  channel  was  scoured  out  to  3  feet,  bat  as  the  river  rose 
several  feet  before  completing  the  work,  the  full  result  at  Jow  water  was 
not  ascertained. 

As  the  end  of  the  working  season  was  now  approaching  and  earnest 
requests  had  been  made  to  open  a  passage  through  the  logs  at  Street's 
Island,  which  was  the  most  serious  obstacle  now  remaining  on  a  3-foot 
stage  (above  low  water],  the  snag-boat  was  sent  to  that  point,  15  miles 
above  Vienna,  where  the  force  under  Mr.  Warren  had  just  commenced 
work.  The  river  was  already  rising,  but  it  was  found  practicable  to 
•continue  work  for  a  week,  and  in  that  time  the  object  of  the  trip  was 
accomplished. 

The  improvement  at  this  point  was  not  completed,  but  a  passable 
opening  through  the  log  obstructions  was  made.  On  November  27 
work  wa«  suspended.  The  log-boat  and  quarter-boat,  having  become 
unserviceable  and  not  worth  repairing,  were  dismantled  and  sunk  in 
Jetties.  The  barge  was  taken  with  the  snag-boat  to  Mobile.  During 
the  winter  the  engines  and  boilers  of  the  snag-boat  were  repaired,  two 
fore  and  aft  bulkheads  placed  in  the  hole  to  stiffen  the  hull,  and  shears 
placed  across  the  bow  in  place  of  a  mast  and  boom  that  had  proved  un- 
satisfactory. On  the  15th  of  March  the  snag-boat,  with  barge  in  tow, 
left  Mobile,  and  until  May  1  was  occupied  in  cutting  leaning  timber 
from  the  bluffs  and  bar  chutes,  and  trees  from  the  "short  points"  be- 
tween Jones's  Bluff  and  Vienna. 

At  this  time  the  river  rose  to  45  feet,  and  the  snag-boat  returned  to 
Jones's  Bluff,  where  the  crew  was  employed  in  blasting  off  a  rock  point 
above  the  Alabama  Great  Southern  Eailroad  Bridge,  which,  pro- 
jecting 40  feet  into  the  river,  renders  one  draw  opening  impassable  and 
causes  a  diagonal  current  through  the  other,  making  its  passage  often 
difficult  and  dangerous,  and  in  the  night-time  generally  impracticable. 
In  its  present  condition  this  bridge  is  regarded  by  pilots  as  the  most  dan- 
gerous obstacle  on  the  river,  and  the  improvement  nndertaken  is  warmly 
recommended  and  approved  by  them.  On  the  29th  of  May,  the  river 
having  fallen  to  a  working  stage,  the  snag-boat  was  sent  above  Vienna 
to  work  as  a  log-boat,  and  is  still  engaged  there  in  that  capacity. 

The  work  for  the  year  is  as  follows : 

Working  senson,  months 8 

.Additional  bars  improved 17 

Linear  feet  dams  and  jetties 9,336 

Camber  of  logs  removed 1, 176 

Number  of  trees  cut 5, 230 

2inmber  of  cubic  yards  rock  bluff  blasted 1, 100 

The  following  table  gives  the  names  and  location  of  the  bars  improved, 
^ich  the  eltects  produced  as  last  observeil : 
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DEMOPOLIS  TO  VIENNA. 


Month  of  Warrior 244 

Hancock's 246 

TbeKooks 2464 

Bee  Tree 247 
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Arlington's 251 

Haunted  Point 253 
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VIENNA  TO  COLUMBUS. 
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Unfinished  shallow,  mainly  from  logs. 
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Do. 
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Do. 

Do. 
Channel  excavated. 
Observed  immediately  after  improv- 
ing. 

Do. 


Total  linear  feet  of  dams  and  Jetties 

Nomber  of  logs  removed 

N  amber  of  trees  felled 


12,236 
4,549 
6.643 


As  will  be  seen  from  the  above  table  forty-two  bars  have  been  im- 
proved, mainly  those  that  most  impeded  low  water  navigation.  In  or- 
der to  complete  the  improvement  asprojected,  it  will  be  necessary  (besides 
occasional  additions  to  work  already  done)  to  improve — 

Below  Demopolis,  twenty-one  bars. 
From  Demopolis  to  Vienna,  forty  bare. 
From  Yionna  to  Colnmbas,  fifteen  bare. 

The  improvement  as  far  as  perfected  has  extended  extreme  low  water 
navigation  from  Bladon,  145  miles  above  Mobile,  to  Durden's,  264  miles, 
and  has  added  from  two  to  three  months  to  the  length  of  the  boating 
season  to  Columbus.    Cutting  the  leaning  timber  from  the  banks  and 
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trimmiDg  the  ^' abort  pointn/'  besides  lessening  the  risk  of  damage  to 
boats,  has,  in  the  ei^timation  of  pilots,  reduced  the  length  of  the  tri]> 
between  Mobile  and  Colambus  fnlly  twelve  hoars. 

The  removal  of  the  logs  has  added  greatly  to  the  safety  of  na\igatioii^ 
and  no  boat  has  been  sunk  since  the  improvement  was  commenced. 

It  is  proposed  to  apply  the  funds  available  for  expenditure  during  the 
fiscal  year  ending  June  30, 1883,  as  follows : 

Ist.  Columbus  to  Vienna. — In  building  a  logl>oat, barge, and  quarter- 
boat,  at  a  cost  of  $3,500 ;  to  continue  removing  logs  still  in  the  channel 
between  Ten  Mile  Shoals  and  Vienna,  a  distance  of  50  miles ;  and  to 
continue  improvement  of  bars. 

It  is  expected  that  the  results  will  be  to  increase  the  facilities  for  low- 
water  navigation,  and  add  to  the  duration  of  the  boating  season. 

2d.  Vienna  to  Demopolis. — It  is  proposed  to  complete  the  removal  of 
the  rock  point  above  the  Alabama  Great  Southern  Railroad  Bridge  at 
Jones's  Bluff,  and  to  continue  the  removal  of  logs  between  Jones's  Bluflt* 
and  Vienna,  56  miles. 

The  effect  will  be  to  open  some  bar  chutes  now  obstructed  by  logs  at 
low  water,  and  to  make  a  safe  passage,  without  delay  at  night  in  pass- 
ing through  the  draw-bridge. 

3d.  BeU>w  De^nopolis, — It  is  proposed  to  examine  the  three  bars  im- 
proved last  year,  and  make  additions  to  the  work,  if  found  necessary  to 
finish  the  improvement  commenced  at  Peavy's  in  1879,  and  to  remove 
logs  below  Jackson  (110  miles),  which,  though  not  in  the  way  at  ordi- 
nary low  water,  are  reported  as  dangerous  whenever  a  continued  north 
wind,  causing  an  extreme  low-tide,  occurs  at  low  water. 

The  amount  that  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1884,  is — 

Between  Colnmbas  and  Vienna |9,000 

Between  Vienna  and  Deniopolie 11 ,  000 

Below  Demopolis 21,000 

It  is  proposed  to  expend  these  amounts — 

Ist.  In  completing  a  3foot  channel  of  not  less  than  35  feet  width  be- 
tween Columbus  and  Vienna,  giving  continuous  navigation  on  this  sec- 
tion of  the  river.  Hevising  this  work  the  succeeding  year  would  prob- 
ably perfect  the  improvement,  so  as  to  leave  nothing  further  needed  but 
annual  inspection  and  maintenance. 

2d.  In  improving  fifteen  bars  of  least  depth  between  Vienna  and  De- 
mopolis, and  in  removing  all  channel  logs,  the  probable  effect  being  to 
give  not  less  than  2^  feet  low  water  depth  on  this  division. 

3d.  In  improving  eight  bars  of  least  depth  (two  of  them  rock  shoals) 
below  Demopolis,  with  the  expectation  of  securing  a  channel  depth 
throughout  of  not  less  than  3|  feet. 

The  estimated  amount,  exclusive  of  appropriations  already  made  for 
the  entire  completion  of  this  work,  is : 

Colambus  to  Vienna : $16, 000 

Vienna  to  Demopolis 30,000 

Below  Demopolis 42,000 

On  a  large  portion  of  this  river  the  banks  are  unstable,  being  of  allu- 
vial formation. 

A  shifting  of  the  river  bed  in  some  places  ma^^,  therefore,  be  occa- 
sionally expected,  and  fallen  timber  will  lodge  at  times,  and  form  ob- 
structions. Consequently  the  improvement  effected  will  not  be  perma- 
nent, but  will  require  slight  annual  repairs  and  amendments. 

A  yearly  appropriation  of  $5,000  will  sufiice  for  this  purjwse,  that 
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being  one-lialf  the  estimated  annual  cost  of  repairs  and  working  expenses 
of  one  steamboat,  that  it  is  thought  would  be  able  to  maintain  the  improve- 
ments upon  the  Tombigbee  and  Warrior. 

The  collection  district  in  which  this  work  is  located  is  Mobile,  which  is  also  the 
neareot  port  of  entry. 

COMMERCIAL  STATISTICS. 

Six  steamboats  from  Mobile  and  one  from  Columbus  have  been  navi- 
gating the  river  during  the  past  year.  Their  capaeity  ranges  from  600 
to  1 ,200  bales  of  cotton,  and  draught  from  2  feet  to  6^  feet. 

Many  timber  rafts  and  flat-boats  loaded  with  staves  also  floated  down 
the  river,  but  their  number  or  value  could  not  be  ascertained.  A  full 
itemized  statement  of  the  business  done  on  the  riv^er  is  impossible,  from 
the  fact  that  no  records  of  receipts  and  shipments  are  kept,  except  as 
to  cotton. 

Through  the  kindness  of  Capt.  J.  G.  Stewart,  secretary  of  the  Mer- 
<eh ants'  and  Planters'  Line,  of  Mobile,  and  Moore  &  Cox,  merchants  of 
Columbus,  the  facts  given  in  the  letters  subjoined  are  presented : 

Mobile,  Ala.,  June  1, 1882. 

*     *    The  foUowing  is  a  close  statement  of  the  business  of  the  Bigbee  River  from 
June  1 ,  1861,  to  May  31,  1882  : 
10,500  passeneers,  up  and  down. 

32,000  tons  of  np  freight,  consisting  principally  of  bacon,  flour,  corn,  meal,  assorted 
groceries,  fertilizers. 
1,500  tons  lumber,  bagging  and  ties,  shingles,  &c. 
45i,557  bales  of  cotton. 

^,000  sack  cotton-seed  to  Miller's  Landing  and  Demopolis. 
3,000  barrels  spirits  turpentine. 
15.000  barrels  rosin. 
This  industry  will  be  doubled  next  year,  as  additional  stills  are  going  into  operation. 
There  are  also  considerable  shipments  of  poultry,  eggs,  wool,  bees-wax,  and  cattle, 
that  I  can't  estimate. 
Yours,  truly, 

Jas.  G.  Stewart. 

Moore  &  Gox  give  the  following  statement  of  the  business  of  the 
Billy  Collins^  running  from  Columbus  to  Alabama  Great  Southern  Bail- 
road,  at  Miller's  Landing,  for  years  1881-'82 : 

7,010  bales  of  cotton  from  Columbus  to  Miller's. 
1,117  bales  of  cotton  from  way  landings  to  Columbus. 
6,588  sacks  cotton-seed  to  Columbus. 
4,195  sacks  guano  to  and  from  Columbus. 

In  addition  to  the  above,  about  100  car  loads  of  miscellaneous  merchandise. 


Mobile  and  Ohio  Railroad  rates.  I  Low-water.     High-water.     Differenoe 


Cotton  per  owt I  $120  |0  66  $0  55 

Meatpercwt 79  65  14 

•Other  merchandise  in  proportion.  »  «  •  The  above  shows  what  one  little  boat  has 
•done  for  as  on  her  first  [second]  season,  and  demonstrates  how  great  would  be  the 
saving  if  onr  river  was  open  all  the  year  roand  to  light-draught  boats.  Take  our  cotton 
•crop  alone  this  season,  our  receipts  have  been  about  ^{0,000  bales,  which  at  the  above 
difference  of  55  cents  per  100  pounds  (92.75  per  bale)  would  make  m  a  saviu^  of 
^i'ZjbOO,  and  a  probably  much  larger  one  on  up  freights.  »  *  • 
Yours,  truly, 

MooRK  &,  Cox, 
Per  A.  C.  Lbb. 

Owing  to  the  short  cotton  crop  in  this  section,  shown  by  the  fact  that 
Mo')ile  receipts  up  to  June  1  were  258,717  bales  as  against  378^409  bales 
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for  same  time  last  year,  the  basiiiess  above  shown  was  probably  one- 
fourth  less  thau  usual. 

The  receipts  of  cottou  in  Mobile  from  the  Tombigbee  for  the  two  years, 
preceding  the  last  have  been  as  follows: 

1879-1880 $76,87B 

1880-1881 66,324 

IMPROVEMENT  COMMENCED  SEPTEMBER,  1878. 

The  business  now  done  in  cotton-seed,  fertilizers,  rosin,  and  turpentine 
is  mostly  of  recent  development. 

Future  increase  in  business,  due  to  the  completion  of  the  improvement^ 
will  occur  chiefly  in  the  summer  and  autumn  in  consequence  of  regular 
navigation  being  made  practicable  during  those  months. 

When  the  cotton  season  opens,  September  1,  the  river  is  generally 
low  and  remains  in  that  condition  until  December  1.  During  this  time 
an  average  amount  of  60,000  bales  of  cotton  is  carried  by  the  Mobile  and 
Ohio  Eailroad  to  Mobile,  much  of  which  is  hauled  from  river  plantations 
20  miles  or  more  to  the  railroad. 

A  large  part  of  this  cotton  will  take  river  transportation  when  the 
facilities  promised  by  this  improvement  shall  be  afforded. 

The  chief  economic  value  of  the  improvement  will  be  felt  in  the  re- 
duction of  freight  rates  caused  by  the  competition  between  river  and 
rail.    This  is  alluded  to  in  the  letter  of  Moore  &  Cox. 

The  estimated  annual  saving  in  transportation  charges  for  the  Tom- 
bigbee Valley  (including  the  Warrior  Valley)  is  $16QjOOO. 

Two-thirds  of  this  amount  ($100,000)  would  be  the  estimated  saving^ 
for  the  Tombigbee  Valley  alone. 

Money  statement 

Jnly  1,  1881,  amount  available $50,709  26 

Jaly  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1, 1881 42,776  57 

July  1,  1882,  amount  available 7,932  69 

Amount  appropriated  by  act  passed  August  2,  1882 30, 000  OO 

Amount  available  for  fiscal  year  ending  June  30,  1^83 37, 932  69 

Amount  (estimated)  required  for  completion  of  existing  project 148, 000  <X> 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     61 ,  000  00 


K  15. 

IMPROVEMENT  OF  TOMBIGBEE  RIVER  ABOVE  COLUMBUS,  MISSISSIPPI. 

The  survey  of  the  Tombigbee  River  between  Colnmbus  and  Fulton, 
Miss.,  was  completed  in  1873,  under  the  direction  of  Maj.  W»  McFarland,. 
Corps  of  Engineers,  TJ.  S.  A.  The  project  adopted  for  the  improvement 
of  this  portion  of  river  was  to  remove  the  snags,  logs,  and  overhang- 
ing trees,  so  as  to  enable  steamboats  to  run  between  the  points  mention^ 
during  high-water,  and  the  cost  was  estimated  at  $35,000. 

The  sum  of  $10,000  was  appropriated  for  the  improvement  of  the  Tom- 
bigbee River  by  act  of  Congress  apiiroved  March  3,  1873,  of  which 
$4,667.05  was  expended  by  Major  McFarland  above  Columbus,  and  the 
balance,  under  the  direction  of  this  office,  on  the  lower  part  of  the  river* 

No  other  work  was  done  on  the  upper  river  until  1878.    Commencing 
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with  that  year  this  improvement  was  assigned  to  the  charge  of  this  office^ 
and  appropriations  have  l>een  as  follows : 

Act  of  Congress  approved  June  18,  1878 |12, 000 

Act  of  Congress  approved  March  3,  1879 10, 000 

Act  of  Congress  approveil  June  14,  1880 4,  OOO 

Act  of  Congress  approved  March  3,  1881 1,  OOO 

Operations  under  tbese  appropriations  were  commenced  at  Aberdeen, 
Miss.,  in  1878,  and  have  been  carried  on  from  that  time,  during  low 
water  seasons,  to  the  close  of  this  fiscal  year  in  accordance  with  the 
adopted  project.  When  the  work  was  commenced  the  condition  of  the 
river  was  as  follows :  From  Columbus,  Miss.,  up  to  Aberdeen,  65  mile» 
(estimated  distance),  navigation  was  difficult  when  the  water  was  12 
feet  above  ordinary  low  water;  between  Aberdeen  and  Cotton  Gin  Port, 
35  miles  (estimated  distance),  there  was  only  navigation  for  small  barges,, 
carrying  about  125  bales  of  cotton ;  from  Cotton  Gin  Port  up  to  Fultou 
there  was  no  navigation  at  all. 

During  the  last  fiscal  year  operations  were  confined  principally  to* 
the  40  miles  mentioned  in  the  previous  annual  report  as  having  been 
passed  over  in  high  water  and  only  partially  improved. 

During  the  previous  year  the  improvement,  more  or  less  thorough,  had 
been  carried  on  over  the  whole  portion  of  the  river  covered  by  the  project. 

The  improvement,  as  projected,  may  now  be  considered  as  completed^ 
as  there  is  now  easy  navigation  for  steamboats  of  300  tons  from  Colum- 
bus up  to  Aberdeen  when  the  water  is  4  feet  above  the  ordinary  low- 
water  stage,  and  from  Aberdeen  up  to  Fulton  when  it  is  10  feet  above* 
A  light-draught  steamer  was  employed  on  it  during  the  last  cotton  sea- 
son. 

The  improvement  is  not  permanent,  but  it  is  thought  that  an  annual 
appropriation  of  (2,000,  with  the  balance  on  hand,  will  preserve  the  im- 
provement effected,  and  perhaps  obtain  a  still  better  condition  of  the 
channel. 

During  the  year  1880,  2,000  bales  of  cotton  were  shipped  down  the 
river,  between  Fulton  and  Aberdeen.  During  the  year  1881,  4,063  bales 
of  cotton  were  shipped  down  the  river  between  Fulton  and  Cotton  Gin 
Port,  and  8,000  bales  from  Aberdeen.  During  this  year  the  shipments 
down  the  river  from  different  points  aggregate  about  21,786  bales. 

No  ncord  could  be  obtained  of  up  freights,  but  for  each  year  would 
probably  amount  in  value  to  more  than  75  per  cent,  of  that  of  the  cot- 
ion  down.  About  6,000  logs  have  also  been  shipped  down  the  river 
from  above  Aberdeen  during  this  year. 

The  aggregate  saving  this  year  on  freights,  due  to  the  improved  con- 
dition of  the  river,  cannot  be  closely  estimated,  but  will  probably  ex- 
ceed $75,000. 

This  work  is  in  the  coHection  district  of  Mobile,  Ala.  Mobile,  Ala.,  is  the  near- 
est port  of  eo  try. 

Money  statement. 

July  1,  1881,  amonnt  available $9,848  7^ 

Joly  1,  1882,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilitiw  July  1,1881 5,476  22^ 

July  1,  1882,  amount  available 4,373  40 

Amount  appropriated  by  act  passed  August  2,  1882 1, 000  00 

Amonnt  available  for  fiscal  year  ending  June  30, 1883 5, 373  40 

Amount  (estimated)  required  for  preserving  improvement 2, 000  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .    2, 000  OO 
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K  i6. 

IMPROVEMENT  OF  NOXUBEE  RIVER,  MISSISSIPPI. 

The  examination  of  this  river  provided  for  by  act  of  Congress  ap  - 
proved  March  3, 1879,  from  Macon,  Noxubee  County,  Mississippi,  to  it& 
mouth,  was  made  during  the  months  of  November  and  December,  1879. 
The  report  was  made  during  the  month  of  March,  1880,  and  is  contained, 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1880. 

The  condition  of  the  river  when  examined  was  such  that,  during  all 
seasons  of  the  year,  and  at  all  stages  of  water,  navigation,  except  hy^ 
small  flat  boats,  was  practically  impossible.  Steamboats  formerly  plied 
upon  the  river,  but,  after  the  building  of  the  Mobile  and  Ohio  Railroad 
they  were  withdrawn  (in  1856).  The  river  banks  then  became  over- 
grown with  timber,  which  in  time  fell  or  slid  into  the  river,  causing* 
snags  and  logs  to  lodge  on  the  river  bottom,  and  also  caused  the  forma- 
tion of  shoals  and  bars.  The  river  being  virtually  abandoned  for  the 
purposes  of  navigation,  the  planters  living  along  its  banks  assisted  in 
closing  up  its  channel- way  by  building  a  number  of  fish  traps  and  mill- 
dams. 

The  chief  obstructions  consisted  in  the  immense  number  of  trees 
overlianging  its  banks,  which  appeared  throughout  its  entire  length,  in 
some  places  being  so  dense  as  to  roof  the  river  in. 

During  the  low  water  season  the  average  depth  of  the  river  is  fully  3 
feet,  but  there  are  a  number  of  shoals  and  bars  on  which  only  1^  and 
-2  feet  of  water  can  be  found.  The  river  has  an  average  width  of  60 
feet  at  low  water,  which  increases  very  considerably  during  the  season 
■of  high  water. 

The  project  adopted  was  designed  to  obtain  a  navigable  channel  dur- 
ing nine  months  of  the  year  from  the  mouth  of  thel'iver  to  the  city  of 
Macon,  Mississippi,  by  the  removal  of  such  overhanging  timber  and 
other  obstructions  as  were  to  be  found  on  that  portion  of  the  river. 
'The  estimated  cost  was  $65,245.25. 

The  appropriations  for  the  work  are  as  follows : 

By  act  of  Congress  approvedJune  14, 1880 |12,000 

By  act  of  Congress  approved  March  3,  1881 8,000 

Total 20,000 

Work  was  commenced  on  the  improvement  during  the  low  water  sea- 
son of  1880,  prosecuted  through  the  fiscal  year  ending  June  30,  1881, 
and  continued  during  the  fiscal  year  ending  June  30, 1882,  until  the 
funds  available  for  the  work  were  exhausted. 

The  work  performed  during  the  fiscal  year  ending  June  30, 1881,  was 
as  follows : 

Overhanging  and  leaning  trees  removed 7,851 

Large  trees  trimmed  of  overhanging  limbs :..      642 

J9tump8on  bank  cut  level 2,718 

Logs  on  bank  out  up  (drift) 1,029 

Logs  removed  from  bed  of  river 1,176 

FiA  traps  removed 2 

Snag-boat  built  and  fitted  up.. 1 

Quarter-boat  built  and  fitted  up 1 

Number  of  miles  of  river  worked  over  and  partially  improved 3d 

During  the  fiscal  year  ending  June  30, 1882,  the  work  of  improve- 
ment, according  to  the  plan  adopted,  was  vigorously  prosecuted  until 
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Bsi  exbaustion  of  the  available  funds  rendered  a  suspension  of  opera- 
tions necessary.    The  work  accomplished  is  summarized  as  follows: 

Komber  large  overhanging  trees  felled SO,  553 

Kamber  large  oyerhanffing  trees  trimmed 1,062 

Nmaber  logs  (drift  and  fallen  timber)  on  the  banks,  cut  up 1, 949 

Namber  large  stamps  on  bank  oat  level 2,732 

Nomber  logs  and  snags  removed  from  river 1,675 

Namber  fisn  traps  and  drifts  removed 10 

Number  miles  of  river  worked  over ^ 36 

Naxnber  miles  of  river  worked  over  during  previous  years 38 

TOTAL    ^WORK   ACCOMPLISHED  FROM   COMMENCEMENT  OF  IMPfiOVEMENT  TO   END   OF 

PRESENT  FISCAL  YEAR. 

Large  overhanging  trees  removed 28,404 

liarge  overhanging  timber  trimmed 1,724 

Lai^e  stumps  on  bank  cut  level 5,450 

Lrf>gs  on  bank  cut  up  (drift) 2,978 

Logs  aod  snags  removed  ft'om  river  bed. ., 2,857 

Fish  trape  and  drifte  removed 12 

Quarter- boat  bnilt  and  equipped 1 

Snag-boat  built  and  equipped 1 

Total  number  of  miles  worked  over  ( partially  improved) 74 

Nomber  of  miles  of  river  remaining  to  be  worked  over 17^ 

Owing  to  the  work  of  improvement  not  being  completed  the  river  as 
yet  is  not  available  for  the  purposes  of  navigation  and  commerce.  Ad- 
vantage of  the  incomplete  improvement  was,  however,  taken  last  fall  to 
send  a  small  steamboat  up  the  river  for  a  cargo  of  cotton ;  she  proceeded 
some  45  miles  without  any  difficulty,  but  was  compelled  to  return  on 
meeting  with  a  heavy  drift,  which  had  accumulated  after  the  working 
party  had  withdrawn. 

This  is  the  iirst  attempt  to  navigate  the  river  that  has  been  made 
within  the  last  twenty-five  years. 

It  is  proposed  to  apply  the  funds  that  may  be  available  for  expendi- 
tures during  the  next  fiscal  year  to  continuing  and  completing  the  im- 
provement according  to  the  project  adopted. 

On  completing  the  improvement  as  designed  the  river  during  the  high- 
water  season  will  be  navigable  from  its  mouth  to  the  city  of  Macon, 
Miss.,  thus  furnishing  a  new  and  cheaper  transportation  route  to  the 
the  planters  who  reside  on  or  adjacent  to  the  river  for  their  cotton,  pro- 
duce, and  supplies,  the  greater  portion  of  which  is  now  hauled  over  the 
heavy  prairie  roads  from  long  distances  to  the  different  stations  on  the 
Mobile  and  Ohio  Railroad. 

The  sum  of  $25,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1884,  in  continuing  the  improvement  by  widening  and 
deei>ening  the  channel,  and  removing  the  snags  and  logs  which  will  find 
their  way  into  the  bed  of  the  river  after  e.ach  freshet. 

The  work  is  not  susceptible  of  permanent  improvement,  and  will  re- 
quire an  annual  appropriation  of  $3,000  to  maintain  the  river  in  the 
condition  contemplated  by  the  plan  of  improvement. 

The  work  is  situated  in  the  collection  district  of  Mobile,  Ala.,  and  Mobile  is  the  near- 
est port  of  entry. 

No  commerce  has  yet  been  able  to  take  advantage  of  the  work  ac- 
complished owing  to  its  incomplete  condition,  and  no  vessels  have  as 
yet  uscii  the  river  for  purposes  of  navigation,  except  the  one  instance 
mentioned. 

The  shipments  over  the  river  after  the  improvement  is  completeJ  are 
estimated  at  about  16,000  or  18,000  bales  of  cotton,  and  an  equal  value 
of  other  products  and  return  supplies. 

.  82  E 
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The  estimated  value  of  commerce  will  be  about  as  follows: 

Say  16,000  bales  of  cotton,  at  $55  per  bale $880,000 

Cotton>8eed,  com,  and  other  products,  say 100,(100 

Return  merchandise  and  plantation  supplies,  say  80  per  cent,  of  above  value .      784,  OOO 

Total 1,764,000 

This  may  possibly  be  increased  by  the  improvement  furnishing  tlie 
means  of  supplying  coal  to  the  inhabitants  adjacent  to  the  river,  from  the 
^oaJ-fields  of  the  Sipsey  and  Warrior  rivers. 

Money  statement 

July  1,  1881,  amount  available $7,638  84 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 7,637  29 

July  1,  1882,  amount  available 1  55 

Araonnt  appropriated  by  act  passed  Augusts,  1882 10,000  00 


Amount  available  for  fiscal  year  ending  June  30, 1883 10, 001  55 

Amount  (estimated)  required  for  completion  of  existing  project 35,245  25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  25, 000  00 


K17. 
IMPROVEMENT  OF  PASCAGOULA  RIVER,  MISSISSIPPI. 

The  project  for  the  improvement  of  the  river  at  its  mouth,  by  dredg- 
ing a  channel  200  feet  wide  and  7  feet  deep  at  mean  low  water,  through 
the  bar,  dates  back  as  early  as  1873,  when  a  survey  was  made  and  plans 
submitted  by  Lieutenant  Quiiin,  U,  S.  A.  This  project  was  received  in 
1880,  and  in  April  of  that  year  the  contract  for  dredging  was  awarded  to 
Mr.  S.  N.  Kimball,  the  amount  available  being  $22,500.  This  was  ex- 
hausted in  January,  1881;  63,000  cubic  yards  of  material  were  removed. 

By  an  act  of  Congress,  approved  June  14,  1880,  $20,000  was  appro- 
priated to  complete  the  dredging  at  the  mouth,  and  to  commence  the 
further  improvement  of  the  river  for  its  entire  length,  by  the  removal  of 
snags  and  overhanging  trees. 

The  second  dredging  contract  was  awarded  to  Mr.  W.  G.  Mitchell,  in 
Kovember,  1880,  who  commenced  digging  in  March,  1881,  but  owing  to 
many  delays  this  work  was  not  finished  until  March,  1882. 

At  the  commencement  of  this  improvement  there  were  from  3  to  3J 
feet  on  the  bar  at  the  mouth  of  the  river,  at  mean  low  water,  and  in  the 
winter  months  lumber  lighters  were  frequently  detained  here  for  several 
days,  often  unloaded  their  cargoes,  floated  the  lumber  over  the  bar  and 
reloaded  in  deeper  water.    Large  demurrage  bills  were  frequently  paid. 

A  channel  has  been  successfully  dredged  through  this  bar  more  than 
1  mile  in  length,  180  to  190  feet  wide,  which  is  l^lieved  to  be  ample, 
and  from  7^  to  8  feet  deep  at  mean  low  water,  118,996  cubic  yards  of 
material  having  been  removed. 

A  recent  examination  shows  that  this  condition  has  been  preserved, 
and  it  may  reasonably  be  expected  that  it  will  be  fully  maintained  so 
long  as  tugs  drawing  nearly  as  much  water  as  the  channel  contains  pass 
through  it.  Vessels  which  were  formerly  loaded  from  lighters  at  the 
anchorage  in  Mississippi  Sound  now  pass  through  the  cut  up  the  river 
and  load  at  the  mills  at  Moss  Point,  to  from  8  to  8}  feet,  and  pass  out 
to  sea  without  delay  or  obstruction. 
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Xo  demurrage  claims,  due  to  shallow  water  over  the  bar,  have  been  paid 
dming  tlie  past  year.  In  a  word,  the  condition  of  this  improvement  is 
highly  satisfactory,  and  the  dredged  channel  is  a  pronounced  success. 

Clusters  of  creosoted  piles  mark  the  east  line  of  the  cut,  and  the  Light- 
House  Department  contemplates  placing  a  beacon-light  at  the  mouth  of 
the  cut  to  facilitate  navigation. 

WitlL  the  unexpended  balance,  about  $4,000,  and  the  funds  which 
may  l>e  available  for  expenditure  during  the  next  fiscal  year,  ending 
June  30,  1883,  it  is  proposed  to  commence  the  removal  of  snags  and 
overhaiiiging  trees  up  the  river.  A  suitable  log-boat  has  been  con- 
structed and  is  ready  to  begin  this  work  at  once,  as  soon  as  the  river  is 
in  proper  condition.  This  part  of  the  improvement  it  is  expected  will 
give  very  beneficial  i-esults,  enabling  the  lumbermen,  turpentine  and 
rosin  manufactories  to  transport  their  produce  to  the  mills  and  market, 
at  lo'w  water,  without  obstruction. 

In  view  of  thus  opening  up  the  navigation  of  the  river,  new  and  large 
lumber  mills  are  being  constructed  at  Moss  Point;  turpentine  and  rosin 
manufactories  are  developing,  vacant  lands  being  occupied,  and  real 
estate,  generally,  increasing  in  value  along  the  river. 

By  referring  to  the  report  of  Mr.  Powhatan  Bobinson,  assistant  engi- 
neer, who  made  an  examination  of  this  river  in  1879,  it  will  be  seen  that 
it  can  be  rendered  navigable  by  vessels  drawing  over  5  feet  for  more 
than  80  miles,  by  removing  the  snags  and  overhanging  trees.  The  value 
of  this  improvement  cannot  now  be  fully  estimated,  but  it  is  safe  to  say 
that  the  shipments  of  lumber,  charcoal,  naval  stores,  &c.,  will  be  more 
than  doubled.  The  sum  of  (10,000  can  be  profitably  expended  on  this 
river  for  improvements  during  the  fiscal  year  ending  June  30, 1884. 
This  amount  will  probably  complete  the  improvement  under  the  present 
project.  A  small  annual  appropriation  may  be  necessary  thereafter  to 
maintain  the  river  in  the  condition  contemplated  by  the  plan  of  im- 
provement, but  a  close  estimate  cannot  yet  be  made  of  the  amount. 

This  work  is  sitnated  in  the  collection  district  of  Shieldsborough,  Miss.,  Pascagoula 
being  the  port  of  entry,  where  there  is  stationed  a  deputy  collector. 

The  appended  custom-house  statistics  for  the  fiscal  year  ending  June 
30, 1882,  will  show  the  entrances,  clearances,  and  custom-house  receipts 
for  the  past  year,  and  also  for  the  years  previous  to  the  commencement  of 
the  improvement.  The  tabulated  statement  appended  will  also  show 
the  value  of  the  commerce  of  Pascagoula  Kiver,  which  does  not  appear 
in  the  cnstom-house  statistics. 

Money  statement. 

Jdly  1,  1881,  ajmount  available |22,429  56 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 20,08;i  84 

July  1,  1882,  amount  available 2,345  72 

Amount  appropriated  by  act  passed  August  2,  1882 8, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 10, 345  72 

Amount  (estimated)  required  for  completion  of  existing  project 10, 0€0  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     10, 000  00 
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Comparative  cmtom-house  rehtmB,  Paaoagoula  Eiver, 

ENTRANCES. 


Year. 


Number  of  yeweU. 


mo-ra  S  American,  28 . 

**'• )  Foreign, 3«... 

,ooA  1  S  American,  19. 

***' !{Foreis3i,42  .. 

,flQ,  (  American,  24 . 

"*'^ {  Foreign,84... 

(  American,  18. 
1682 1  <  Foreign,  85  .. 

(Coa8twiBe,2.. 


Total. 


Tons. 


8.007 
16.379 

4.642 
19.189 

7,007 
40.833 

6,342 
51,465 

1,419 


1 

1 

Nnmber. 

Tona. 

1 

64 

22.386 

61  . 

23.781 

'~  1 

47.040 

1 

105 


59,226 


CLEABANCES. 


Tear. 


1879 
1880 

1881 


Komber  of  Tessela. 


( American,  25 
\  Foreign, 36... 
American,  21. 
Foreign,  43... 
American,  16. 
Foreign,  77 . . . 
I  (American,  43. 

1882 1  <  Foreign,  90... 

:  (CoaatwijBe,3.. 


Total. 


Number. ,     Tona. 


6,881 
17,085 

4,332 
20,250 

4,055 

86,826 

20.080 

53,247 

874 


61 
64 
93 


185 


22,016 

24.'49i 

'40,'38i 


74.151 


Li9t  of  cUaranof  and  $tatement  of  lumber  shipments  from  Paeoagoula,  MU$,,  fiscal  pear 

ending  June  30,  18^. 


Number  of  reaaeU. 


American.  42. 
Foreign.  90 . . . 
CoaatwiBe,8.. 


Tona. 


20,080 

53,247 

874 


8»^^       Value. 


10, 949, 102 
18.326.60 
646,114 


Cubic 
feet. 


Value. 


$275,888  ,    1,500,570 


$185,805 


Custom-lioiise  receipts  from  all  soarces,  $11,581.12. 

Approximate  tonnage  on  Pascagoula  EivcTf  Mississippi, 


1 


o 


6 

7 
80 
22 


Steam  tugs 

Scboonera,  large. 
Sohoonera,  amidl. 
Bargea 


Character. 


s. 

■ 

a 
o  . 

n 

3a 

k 

o 

-< 

H 

50 

800 

150 

1.050 

25 

750 

100 

2,200 

APPEND   K. 
K  I8. 

examination  of  finholloway  river.  florida. 

United  States  Engineer  Office, 

Mobile^  Ala.j  August  26,  18S1. 

I  have  the  honor  of  submitting  the  following  report  upon  the* 
examination  of  the  Finholloway  River,  Florida,  authorized  by  act  of 
Congress  approved  June  14, 1880,  and  assigned  to  me  by  letter  dated 
June  17,  1880. 

The  river  was  found  to  have  but  2  feet  depth  at  low- water  at  its  mouth, 
the  bar  there  being  formed  of  mud  banks,  oyster  anil  rock  reefs,  extend- 
ing abont  3  miles  seaward.  "^^  r.  u 
From  inside  the  bar,  up  about  3  miles,  it  has  a  width  of  from  150  to 
200  feet,  and  from  12  to  15  feet  depth,  but  the  channel  is  crooked,  being 
obstractcd  by  large  rocks.    In  the  next  mile  the  river  contracts  to  a 
width,  of  100  feet ;  four  miles  above  the  mouth  of  the  river  is  a  ledge  of 
rocks  running  across  with  a  reported  depth  of  about  2  inches  at  low- water,, 
and  extending  up  about  3  miles;  above  this  the  river  expands  into  a  pool 
called  Dead  River  which  extends  to  the  head  of  the  hammock  lands,  12 
miles  from  its  mouth. 

There  is  an  abundance  of  palmetto,  cedar,  and  live  oak  on  the  river,  in 
which  there  is  a  small  business,  the  logs  being  floated  down. 

The  amount  of  the  business  now  carried  on  could  not  be  ascertained, 
but  is  small. 

The  cost  of  any  considerable  improvement  would  be  very  great,  but 
no  accurate  estimate  can  be  made,  and  it  is  not  believed  the  importance 
of  the  river  would  justify  a  survey  to  obtain  data  for  one.     . 

The  report  of  Mr.  Powhatan  Robinson,  by  whom  the  examination  was 
made,  is  transmitted  herewith,  and  to  it  I  would  respectfully  refer,  par- 
ticularly in  connection  with  his  opinion  as  to  the  interest  to  be  benefited 
by  any  improvement. 

Very  re8i)ectfully,  your  obedient  servant, 

A.  K  Dambell, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wbight, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.   POWHATAN  ROBINSON,  ASSISTANT  ENGINEER. 

Mobile^  Ala.,  January  17,  1881. 

Major:  In  pursuance  of  your  orders  of  October  22,  1880,  I  have  made  an  examina- 
tion of  Finholloway  River,  in  Northwestern  Florida,  with  a  view  towards  its  improve- 
ment, and  I  now  have  the  honor  to  sr'bmit  the  result  of  my  observations. 

The  approach  to  this  river,  as  to  most  rivers  on  this  coast,  is  obstructed  for  abont  3 
miles  seaward  by  mud  banks,  oyster  beds,  and,  in  this  particular  case,  rock  reefs.  A 
yeseel  cannot  carry  more  than  2  feet  draught  over  the  bar  at  low-water,  but  by  wait- 
ing from  12  to  24  hours  she  may  carry  4  or  5  feet. 

Entering  the  river,  we  tind  a  depth  from  12  to  15  feet  water ;  but  the  channel  is  very 
crooked,  owing  to  large  rooks  scattered  in  the  channel,  and  reaching,  in  some  eases^ 
above  the  surface  of  low-water,  but  in  others  hidden  a  little  below  it.  At  3  miles 
above  the  mouth  we  come  to  what  I  term  *'  Island  No.  1.^  The  river  up  to  this  point 
has  a  width  from  150  to  200  feet,  but  it  now  contracts  to  100  feet  or  less.  Four  miles 
above  the  month  we  reach  the  foot  of  ''Island  No.  2.^^  This  island  is  abont  3  milea 
long,  and  divides  the  river  into  two  narrow  channels  running  over  a  ledge  of  rocks — 
said  to  be  limestone — which  I  am  told  underlies  tlje  entire  bed  of  the  river  throughout 
the  length  of  the  island.  At  low-water  I  am  informed  that  the  depth  in  either  chan- 
nel will  average  about  2  inches. 


1302      REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

It  -would  require  an  excavation  of  about  34,000  cubic  j^ards  of  rock  to  open  a  clian  — 
nel  30  feet  wide  by  2 feet  deep,  at  a  minimum  cost  of  82.50  per  cubic  yard;  and  when 
completed  there  would  be  a  want  of  water  to  till  it.  This,  I  think,  settles  the  ciuestion 
of  navigation. 

This  ledge  of  rock  seems  to  act  as  a  sort  of  dam,  for  above  it  the  river  expands  into 
a  pool  called  Dead  River,  which  extends  to  the  bead  of  the  hummock  lands,  12  miles 
above  the  mouth.     Lumber  is  the  sole  jiroduct  of  this  ref^iou  for  market.     For  about 
3  miles  above  the  mouth  there  is  an  abundance  of  palmetto ;  also  cedar,  and  a  gocxl 
deal  of  live  oak.     The  cedar  is  safd  to  be  of  poor  quality,  being  gnarled,  and  wind- 
shaken  by  the  coast  storms.     But  above  this  the  cedar  is  of  fine  quality,  extending 
np  to  the  head  of  Dead  River.    No  lumber  has  been  brought  to  market  from  any  point 
above  this.    The  lumbennen  let  their  logs  drift  singly  down  the  river,  and  collect  them 
at  some  point  below  the  islands.    If  anything  should  be  done  for  this  little  stream,  I 
would  recommend  that  the  drifting  plan  be  continued,  and  that  only  such  trees  and 
snags  be  removed  as  may  interfere  with  the  drifting  of  single  logs  at  medium  stage  of 
water.      On  this  plan  I  lliink  that  ^500  will  pay  for  all  work  necessary  between  the 
mouth  and  the  head  of  Dead  River,  12  miles  above.    The  only  interest  I  know  of  to 
be  benetited  by  the  modest  appropriation  I  have  suggested  is  that  of  stripping  the 

public  lands  of  their  timber. 

•  •  «  *  «  *  « 

I  am,  major,  very  respectfully,  your  obedient  servant, 

Powhatan  Robinson, 


Maj.  A.  N.  Damrell, 

Captain,  Corps  of  Engineers,  U.  S,  A. 


Assistant  Engineer. 


K  xg. 

examination  of  aucilla  and  wacissa  rivers,  florida. 

United  States  Engineer  Office, 

Mobile^  Ala.j  August  26j  1881. 

General:  I  have  the  hoDor of  submittiDg  the  following  report  upon 
the  examination  of  the  Aucilla  and  Wacissa  rivers,  Florida,  provided 
for  by  act  of  Congress  approved  June  14, 1880,  and  assignetl  to  me  by 
letter  dated  June  17, 1880. 

The  Aucilla  was  found  to  have  a  bar,  composed  of  mud  and  oyster 
beds,  at  its  mouth,  extending  about  3  miles  seaward,  and  with  sufficient 
depth  to  permit  vessels  of  2^  feet  draught  to  cross  at  low- water,  and 
about  5  feet  at  high-water. 

Six  miles  above  the  mouth  commences  a  series  of  natural  bridges,  12 
in  number,  varying  in  width  from  20  feet  to  half  a  mile,  separated  from 
each  other  by  open  portions  of  the  river  from  450  feet  to  three-fourths 
of  a  mile  long,  which  covers  nearly  12  miles  of  the  river  with  a  complete 
obstruction  to  navigation.  The  thickness  of  these  bridges  and  the  depth 
of  water  beneath  were  not  ascertained,  time  and  stage  of  water  not  per- 
mitting, but  it  is  believed  from  information  obtained  from  observation 
of  parties  living  in  the  vicinity  that  the  depth  under  the  bridge  is  suffi- 
cient to  allow  of  the  material  being  dropped  down  by  blasting.  The 
aggregate  transverse  length  of  the  bridge  is  about  1^  miles. 

The  valley  of  the  river  is  very  productive,  and  Jeti'erson  County,  of 
which  it  forms  the  east  boundary,  is  one  of  the  richest  and  most  pro- 
ductive in  the  State.  Madison  County,  on  the  east  side,  is  also  a  rich 
county.  The  products  are  cotton  (sea-island  and  short  staple),  sugar, 
molasses,  com,  rice,  &c.  Timber  is  also  abundant  and  of  the  best 
quality. 

The  river  not  being  now  navigated  to  a  sufficient  distance  up,  there 
is  no  commerce  of  any  importance,  or  none  that  could  be  ascertained. 
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The  examination  would  seem  to  indicate  the  riyerand  adjacent  country 
are  sncli  as  to  merit  a  careful  survey. 

The  ^Wacissa  is  a  very  short  stream,  about  10  miles  long,  with  an 
aband&nce  of  water,  which  empties  into  the  Aucilla  5  miles  above  its 
montli,  and  requires  the  removal  of  some  logs  which  now  obstruct  its 
ehaxiTiel,  at  an  estimated  cost  of  about  $300,  provided  it  is  undertaken 
at  the  same  time  as  the  improvement  of  the  Aucilla,  so  that  the  same 
oatfiti  could  be  used  for  both. 

yery  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 

Captain  of  Engineers^ 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  JSngineerSy  U.  8,  A, 


REPORT  OF  HR.   POWHATAN  ROBINSON,  ASSISTANT  ENOINEER. 

MOBILK,  Ala.,  January  17,  1881. 

Major:  In  parsuance  of  your  orders  of  October  22,  1880, 1  have  made  an  examina-^ 
tion  of  the  Aucilla  and  Waciaea  riyers,  in  Northwestern  Florida,  with  a  view  toward 
their  improvement,  and  I  now  have  the  honor  to  submit  the  results  of  my  observa- 
tions. 

The  approach  to  this  river  is  obstructed  by  mud  banks  and  ovster  beds  for  about  3 
miles  seaward.  A  vessel  may  carry  a  2|  feet  draught  over  the  bar  at  low-water,  and 
S  feet  or  more  at  hi^h- water.  But  all  navigation  is  effectually  barred  b^  a  notable 
formation,  commencme  6  miles  above  the  mouth  of  the  river  and  extendiug  upward 
into  the  12th  mile.  This  consists  of  a  series  of  rock  or  shale  ribs  extending  entirely 
acroostbe  river,  and  designated  as  '^ natural  bridges"  by  the  neighboring  citizens. 

There  are  12  of  these,  and  I  give  their  dimensions  and  positions  as  stated  to  me  by 
persons  who  live  on  the  spot. 

Bridge  No.  1,  ^  mile  wide ;  then  open  river  three-fourths  mile. 

Bridge  No.  2,  900  feet  wide;  then  open  river  2  miles. 

Bridge  No.  3,  75  feet  wide.;  then  open  river  1,200  feet. 

Bridge  No.  4,  20  feet  wide ;  then  open  river  450  feet. 

Bridge  No.  5,  35  feet  wide ;  then  open  river  one  fourth  mile. 

Bridge  No.  6,  50  feet  wide;  then  open  river  one-fourth  mile. 

Bridge  No.  7,  450  feet  wide ;  then  open  river  one-fourth  mile. 

Bridge  No.  8,  300  feet  wide ;  then  open  river  500  feet. 

Bridge  No.  9,  300  feet  wide;  then  open  river  500  feet. 

Bridge  No.  10,  300  feet  wide ;  then  open  river  one-fourth  mile. 

Bridge  No.  11,  450  fj^t  wide ;  then  o^en  river  one-fourth  mile. 

Bridge  No.  12,  600  feet  wide ;  last  bridge. 

Some  of  these  bridges  are  cultivated  and  produce  abundantly,  although  at  the  time 
of  fall  fresh  the  water  runs  3  feet  deep  over  the  highest  of  them.  The  low- water  level 
corresponds  very  nearly,  I  think,  with  the  soffits  (if  I  may  so  call  them)  of  the  bridges. 

Inquiring  about  the  thickness  of  the  bridges  and  the  depth  of  the  stream  beneath 
them,  with  a  view  toward  the  disposition  of  the  material  when  removed,  I  was  told 
that  the  bridges  where  they  had  seen  portions  break  off  were  about  6  feet  thick,  and 
that  the  deptn  of  water  beneath  was  from  25  feet  to  30  feet.  This  was  inferred  from 
the  depth  to  which  the  pine  trees  were  submerffed,  when  they  fell  in  perpendicularlv, 
to  wit,  up  to  their  limbs.  I  except  the  depth  of  water,  but  I  think  the  average  thick- 
ness of  the  bridges  will  probably  exceed  6  feet.  I  believe  that  they  can  be  all  removed 
at  a  cost  of  $5,000. 

It  will  be  seen  from  the  table  that  the  aggregate  transverse  length  of  the  bridges  is 
1>^  miles,  or  more  than  6,000  feet.  I  think  that  3,000  feet  of  drilled  holes,  about  2 
inches  in  diameter,  and  from  2^  feet  to  4  feet  deep,  properly  aligned,  and  well  loaded 
above  with  sand  or  rubbish  to  insure  the  blowing  down  of  the  soffits,  will  cause  the 
bridges  to  drop  into  the  water  beneath  and  dispose  of  them  satisfactorily.  My  in- 
formants said  that  they  thought  the  material  of  the  bridges  was  limestone,  but  I  sus- 
pect it  is  shale. 

The  basin  of  the  Aucilla  must  be  included  among  the  '^  garden  spots  **  of  Florida. 
The  river  is  the  eastern  boundary  of  Jefferson  County,  extending  from  the  Gulf  to  the 
Oeorgia  State  line,  and  second  only  to  Leon  County  in  past  times  in  wealth  and  pro- 
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dnctiveness.  Of  its  present  relations  to  other  counties  I  cannot  speak  advisedly.  la 
1850,  accordius  to  Lippincott's  Gazetteer,  edition  of  1^73,  it  was  second  only  to  Leou 
County.  By  the  census  of  1870  it  was  still  second  only  to  Leon  County.  The  census 
of  1870  is  the  only  source  of  speciAc  information  to  which  I  could  refer.  •  ♦  * 
Madison  County,  on  the  east  side,  and  next  to  Georgia,  is  rich.  Taylor  County  is  poor. 
The  agricultural  products  of  the  bordering  counties  are  cotton,  both  sea-island  and 
short  staple,  sugar,  molasses,  corn,  rice,  &c.  The  **  hammock  lands"  sot  in  about  I^ 
miles  above  the  mouth  of  the  river  and  extend  10^  miles  ap,  i.  «.,  12  miles  above  the 
mouth.  They  are  at  present  abundantly  covered  with  timber  of  the  best  quality — live 
oak,  palmetto,  ash,  white  oak,  beech,  cherry,  mulberry,  cypress,  and  so  on.  These  lands 
belong  mostly,  if  not  entirely,  to  the  government.  They  are  fertile.  It  is  said  they 
would  be  wortn  $50  per  acre  when  cleared  of  their  timber.  *  *  *  It  is  thought  that 
if  the  bridges  I  have  described  were  removed  these  lands  would  be  brought  into  the 
market  at  once.  It  is  self-evident  that  these  obstructions  totally  submerged  at  high- 
water  must  raise  the  high- water  level  very  considerably,  to  the  great  detriment  of  the 
public  lands. 

The  time  select-ed  for  my  examination  was  unfortunate,  as  a  general  and  heavy 
finesh  pervaded  all  the  rivers  in  this  region.  I  could  not  ascend  the  river,  but  I  am 
told  that  by  cleaning  out  the  logs  and  trees  a  boat  carrying  from  2  feet  to  2^  feet 
draught  will  be  able  to  ascend  it  up  to  the  railroad.  To  take  merely  a  business  view 
of  the  matter,  I  am  convinced  that  the  removal  of  the  bridges  would  be  advantageous. 

THB  WACIS8A. 

This  is  *a  lake  in  the  midst  of  a  swamp.  It  formerly  vented  itself  through  the 
swamp  by  various  outlets  into  the  Aucilla.  One  of  these  was  improved;  that  is  to 
■ay,  it  was  opened  to  a  width  of  30  feet  and  a  depth  of  3  feet.  This  canal,  so  called, 
is  about  3  miles  long,  and  its  mouth  is  about  5  miles  above  the  mouth  of  tne  Aucilla. 
The  lake  is  about  10  miles  long,  and  heads,  at  its  northwestern  extremity,  against  the 
bluffs  of  the  rich  and  cultivated  lands,  where  it  is  fed  by  numerous  springs.  It  has 
an  abundant  depth  of  water;  is  280  feet  wide  at  its  narrowest  point,  and  never  rises 
more  than  2  feet  above  low-water.  The  canal  is  now  obstructed  by  logs.  It  will 
require  about  |300  to  remove  them. 

I  am,  m%|or,  with  great  respect,  your  obedient  servant, 

Powhatan  Robinsok. 

Assistant  Engineer. 
M^J.  A.  N.  Damrell, 

Coptoifi,  Carps  of  Engineers^  U.  S,  A. 


Kao. 

examination  of  chipola  river,  florida. 

United  States  Engineer  Office, 

MobilCj  Ala.^  August^  26, 1881. 

General:  I  have  the  houor  of  submitting  the  following  report  upon 
the  examination  of  the  Ghipola  River,  Florida,  authorized  by  act  of 
Congress  approved  Jane  14, 1880,  and  assigned  to  me  by  letter  dated 
Jane  17,  1880. 

The  examination  extended  from  the  road-bridge,  one-half  mile  south- 
east of  Mariana,  the  county  seat  of  Jackson  Oounty,  Florida,  to  its  junc- 
tion with  the  Apalachicola  Biver. 

The  river  was  formerly  navigated  by  steamboats  and  barges,  trans- 
porting cotton  from  Mariana  to  Apalachicola. 

The  present  obstruction  to  navigation  consists  in  numerous  shoals  in 
the  upper  part  of  the  river,  and  cypress  timber  in  the  lower  part,  but  in 
both  cases  improvement  can  be  easily  made. 

The  estimated  cost  of  the  irapi-ovement  of  this  river  from  Mariana  to 
the  Apalachicola  Biver  by  the  way  of  the  Ghipola  cut-off,  so  as  to  ren- 
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der  it  navigable  to  boats  100  feet  long,  20  feet  beam,  and  2J  to  3  feet 
draogbt,  is  as  follows: 

12,000  cnbic  yards  of  loose  rock,  at  r>0  cents $6, 000 

1,000  cabio  yards  of  solid  rock,  at  |2 2,000 

750  linear  feet  wing-dams,  at  |2 1, 500 

BemoTsl  of  trees 5,000 

Ippliances,  engineering,  and  contingencies 6, 500 

Total 21,000 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

A.  K  Dambell, 
Brig.  Gen.  H.  G.  Wbight,  Captain  of  Engineers. 

Chief  ofUngineerSj  U.  8.  A. 


BEPORT  OF  MR.  HIRAM  HAINES,  ASSISTANT  ENGINEER. 

Mobile,  Ala.,  March  18, 1881. 

Sir:  I  hare  the  honor  to  submit  the  following  report  npon  the  examination  of  the 
CMpola  Biver,  Florida,  made  in  pursuance  with  yonr  instructions. 

The  Chipola  Biyer  has  its  principal  sources  in  Geneva  and  Henry  counties,  Alabama, 
and^  flowing  throngh  Jackson  and  Calhoun  counties  in  Florida,  unites  with  the  Apa- 
lachicola  Bnrer  about  35  miles  above  the  town  of  Apalachicola. 

The  examination  of  the  river  was  begun  at  the  road-bridge,  one-half  a  mile  south- 
east of  Mariana,  the  couuty  seat  of  Jackson  Conoty.  Here  the  stream  is  100  feet  in 
width  and  has  an  average  depth  of  4  feet  at  low- water,  with  a  middle  surface  velocity 
of  160  feet  per  minute.  For  the  first  5  miles  it  is  fringed  on  either  side  with  swamps 
or  low  lands,  subject  to  overflow.  Beyond  the  narrow  strip  of  low  land  the  country 
rites  almost  abruptly  to  an  elevation  of  about  150  feet,  spreading  out  with  undulating 
surface,  partly  under  cultivation,  but  mostly  lying  at  waste  or  covered  with  an  origi- 
nal growth  of  pine  and  oak.  As  we  descend  the  stream  for  the  next  40  miles,  its  mar- 
gin becomes  better  defined ;  abrupt  banks  take  the  place  of  swamp,  while  the  conntry 
upon  either  side  loses  its  undulating  character  and  becomes  flat.  There  is  little 
irregularity  in  the  width  of  this  part  of  the  river,  except  at  the  islands  or  shoals,  the 
increase  being  gradual  until  150  to  200  feet  is  attained.  A  few  miles  below  Abe 
Springs  the  river  again  enters  a  swamp,  which  merges  into  the  head  of  Dead  Lake, 
which  is  itself  an  overflowed  cypress  swamp  of  1  to  2  miles  in  width  and  15  miles 
long. 

The  current  now  becomes  barely  perceptible,  and  it  is  with  considerable  difficulty 
that  the  channel  is  distinguished  from  the  numberless  arms  that  make  out  from  it, 
and  terminate,  at  a  greater  or  less  distance,  in  impassable  thickets  of  cypress  trees  or 
accumulations  of  drift.  It  is,  however,  generally  deep  and  spacious,  and  occasionally 
approaches  the  main  land  on  one  side  or  the  other,  thus  afibrding  access  to  it  for  the 
produce  of  the  country  contiguous  to  the  lake. 

The  obstructions  to  navigation  consist  in  numerous  shoals  in  the  upper  part  of 
the  river,  the  positions  of  which  are  shown  in  the  accompanying  maps,  and  the 
occasional  contraction  of  the  channel  though  the  lake  by  encroachments  of  the  cy- 
press timber.  In  neither  case,  however,  are  the  obstructions  of  a  formidable  char- 
acter. The  shoals  are  formed  by  the  intersection  of  the  stream  with  some  of  the  rocky 
strata  of  the  Tertiary  formation,  which  have  a  dip  corresponding  in  direction,  and  an 
inclination  but  slightly  exceeding  that  of  the  fall  of  the  river.  Generally  the  rock  is 
broken  up  and  may  be  easily  removed,  or  the  shoal  may  be  overcome  by  wing-dams, 
and,  as  in  no  case  is  there  leSs  than  2  feet  of  water  in  the  channel  through  them  at  its 
lowest  stage,  but  little  work  of  deepening  will  be  required  for  the  class  of  boats  suit- 
able for  the  commerce  of  the  river.  The  overhanging  trees  are  few,  owing  to  the 
nature  of  the  banks,  which  in  the  upper  part  of  the  river  are  commonly  supported  bv 
rocky  strata,  and  through  the  swamp  they  are  generally  remote  from  the  channel. 
With  the  exception  of  an  assemblage  of  short  bends  about  3  miles  above  Abe  Springs, 
known  as  '*The  Seven  Points, '^  and  a  few  other  isolated  instances,  the  course  of  the 
river  is  straight  or  with  easy  bends,  and,  except  at  the  shoals  referred  to,  there  is 
ample  depth  of  water,  generally,  from  bank  to  bank. 

But  little  rectification  of  its  alignment  will  therefore  be  necessary  in  this  part  of 
the  nver.    Wherever  the  channel  of  the  lake  is  contracted,  its  width  may  often  be 
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made  ample  by  the  removal  of  a  single  tree,  and  where  the  channel  is  most  intricate 
or  tortuons,  the  cypress  growth  is  usually  sparse,  and  disposed  in  single  trees  or  clumps 
ill  such  a  manner  as  to  admit  of  all  desirable  rectification  at  a  small  cost. 

The  river  was  formerly  navigated  with  barges  employed  to  transport  cotton  from 
Mariana  to  Apalachicola,  and  two  small  steamboats,  the  Farley  and  Jackson,  were  for 
a  short  time  also  engaged  in  this  trade.    The  latter  was  100  feet  long  and  20  feet  beam, 
built  at  Pittsburgh.    The  barges  were  usually  from  16  to  16  feet  beam,  aud  80  to  lOO 
feet  in  length. 

The  immediate  commerce  of  the  river  would  be  -chiefly  obtained  from  Mariana  and. 
its  vicinity,  and  consists  of  the  ordinary  products  of  the  farm,  of  which  cotton  would 
be  the  principal  item.  The  culture  of  oranges  haa  been  commenced  along  tbe  borderz^ 
of  Dead  Lake  to  a  considerable  extent,  and  the  production  of  this  fruit  will  doubtless 
at  some  future  time  form  a  commerce  in  this  region  of  much  importance. 

It  is,  however,  my  impression  that  far  more  is  to  be  looked  for  in  the  development 
of  the  fertile  region  contiguous  to  the  upper  river,  which  would  be  largely  promoted 
by  such  an  improvement  of  the  river  as  would  afford  a  safe  and  cheap  means  of  trans- 
portation. 

At  present  the  cotton  and  other  produce  of  the  country  is  transported  in  wagons  to 
the  Apalachicola  River,  an  average  distance  of  about  30  miles,  and  thence  to  Apala- 
chicola or  Columbus  by  steamboat. 

Upon  investigation,  I  find  that  the  area  of  cultivated  lands  that  wonld  be  affected 
by  an  improvement  of  the  river  is  about  200,000  acres,  with  a  present  population  of 
20,000,  situated  in  Jackson,  Washington,  and  Calhoun  counties,  Florida,  and  Geneva 
and  Henry  counties,  Alabama.  The  value  of  produce  and  supplies  that  would  seek 
transportation  by  the  river  is  estimated  to  be  as  follows: 

Value. 

10,000  bales  of  cotton $500,000 

Other  farm  products 200,000 

Timber  and  saw-logs 1.  100,000 

Return  freight 600,000 

1, 400, 000 

This  estimate,  it  is  thought  by  competent  opinion,  would  be  doubled  should  the 
former  production  of  agricultural  values  in  this  region  be  restored. 

The  following  is  an  estimate  of  the  cost  of  improving  the  river  from  Mariana  to 
the  Chipola  Cut-off,  so  as  to  render  it  navigable  throughout  the  year  for  boats  100 
feet  long  and  20  feet  beam,  and  2^  to  3  feet  draught.  1  should  deem  it  inexpedient 
to  make  any  expenditure  upon  either  of  the  several  channels  below  the  junction  of 
the  lake  with  the  cut-off,  as  the  cut-off,  which  is  entirely  free  from  obstructions,  gives 
easy  access  to  the  Apalachicola  River  within  a  distance  of  2|  miles,  while  the  work 
required  to  render  navigable  either  of  the  channels  connecting  with  the  river  below 
would  exceed  that  of  the  entire  river  from  Mariana  to  the  cut-off.  The  distance  from 
the  foot  of  the  lake  to  Apalachicola,  by  way  of  the  cut-off,  would  be  less  than  by  the 
Chipola  River,  while  it  wonld,  of  course,  be  the  channel  of  communication  to  all  points 
upon  the  Chattahoochee  and  Flint  rivers,  and  the  object  of  the  improvement  would 
therefore  be  fully  subserved,  so  far  as  present  requirements  of  trade  exist,  by  com- 
pleting it  to  this  point.  The  distance  ft>om  Mariana  to  the  foot  of  the  lake  by  the 
river  is  about  UO  miles. 

ESTIMATE  OF  COST. 

12,000  cubic  yards  of  loose  rock,  at  50  cents |6, 000 

1,000  cubic  yards  of  solid  rock,  at  |2 2,000 

750  linear  feet  wing-dam,  at  $2 1,500 

Removal  of  trees 5, 000 

Appliances,  engineering,  and  contingencies 6,500 

Total 21,000 

Maps  of  the  river,  showing  the  location  and  extent  of  the  shoals  and  the  channel 
through  Dead  Lake,  and  also  of  the  lower  portion  of  the  river,  showing  ite  relation 
to  the  Apalachicola  River,  and  index  map,  accompany  this  report. 
Very  respectfully,  your  obedient  servant, 

Hiram  Haines, 
Assistant  Engineer. 
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K2X. 

examination  of  ocolockonnee  kiver,  florida. 

United  States  Engineer  Office, 

MoMlej  Ala.j  August  26,  1881. 

General:  I  have  the  honor  of  submitting  the  following  report  upon 
the  examination  of  the  Ocolockonnee  Eiver,  Florida,  authorized  by  act 
of  Congress  approved  June  14, 1880,  and  assigned  to  me  by  letter  dated 
Jane  17,  1880.    The  examination  was  c«arried  60  miles  up  the  river. 

There  was  found  water  sufficient  for  a  vessel  with  a  draught  of  about 
S  feet  across  the  bar  at  the  mouth  of  Ocolockonnee  Bay,  and  thence 
through  the  bay  into  the  river.  From  the  mouth  of  the  river  (48  miles 
np)  to  Smith's  Creek  there  is  water  enough  for  a  vessel  with  about  4 
feet  draught,  and  from  there  only  for  2  feet,  or  possibly  2J  feet,  at  low- 
uirater. 

The  obstructions  to  navigation  are  logs,  snags,  and  overhanging  trees. 

The  cost  of  improvement  is  estimated  at  about  $20,000  for  the  60  miles. 

The  present  commerce  on  the  river  appears  to  be  confined  to  rafting 

logs,  and  is  small  in  extent,  but  no  approximation  as  to  the  exact  amount 

coald  be  obtained. 

The  country  on  this  portion  of  the  river  is  very  poor,  but  the  counties 
bordering  the  upper  portion,  above  where  the  examination  was  carried 
— Leon  and  Gadsden — are  rich  and  productive. 

The  report  of  Mr.  Powhatan  Eobinson,  who  made  the  examination, 
is  forwarded  herewith. 

Very  respectfully,  your  obedient  servant, 

A.  K  Damrell, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  If.  8.  A. 


REPORT  OF  MR.   POWUATAN  ROBINSON,   ASSISTANT  ENGINEER. 

Mobile,  January  18,  188L 

Major  :  In  pursuance  of  your  orders  of  October  22,  1880, 1  have  made  an  examina- 
tion of  the  Ocolockonnee  River,  with  a  view  toward  it«  improvement,  and  I  now  have 
the  honor  to  submit  the  result  of  my  observations. 

A  vessel  can  carry  about  8  feet  draught  across  the  bar  at  the  mouth  of  Ocolockonnee 
Bay,  thence  up  the  bay,  by  an  intricate  channel,  to  the  mouth  of  the  river,  and  thence, 
I  think,  for  30  miles  up  the  river,  to  a  place  which  I  shall  call  Old  River  Lake.  Up 
to  this  point  the  river  is  from  IHO  feet  to  500  feet  wide,  more  or  less,  perhaps.  I 
roughly  estimate  the  cost  of  improvement  for  navigation  up  to  this  point  at  ^1,000. 
But  here  the  river  changes  its  character  entirely,  it  is  reduced  in  width  to  from  60 
feet  to  120  feet,  more  and  less.  It  seems  to  have  torn  its  way  through  swamps.  **  *  * 
The  channel  is  filled  with  logs,  trees,  and  snags,  and  much  obstructed  by  overhanging 
trees.  To  put  it  in  navigable  order  above  Old  River  Lake  would  cost,  I  should  say, 
for  20  miles,  at  |250  per  mile,  $5,000.  This  is  for  the  removal  of  snags,  logs,  and  trees. 
Above  this  the  cost  would  not  exceed,  I  think,  $150  per  mile.  The  country  is  poor 
beyond  expression — a  mere  bed  of  sand.  The  inhabitants  tell  mo  they  barely  make  a 
living  from  year  to  year.  *  *  ♦  i  haj  to  depend  mainly  on  mj'  own  observations 
for  information  concerning  the  river.  The  people  know  nothing  about  it;  I  do  not 
think  they  use  it  at  all,  except  for  rafting,  and  I  believe  that  the  general  mode  of  raft- 
ing is  to  turn  a  little  raft  loose  somewhere,  and  then  cut  across  the  country  and  meet 
it  somewhere  below.  The  river  is  more  persistently  crooked  than  any  stream  that  I 
have  ever  met  with.  I  mean  that  it  is  everlastingly  crooked  one  way  or  the  other, 
and  a  reach t>f  1  mile  is  a  rare  sight.  The  local  formula  for  computing  distances  by 
water  is  <'  3  miles  in  for  1  mile  out.-'  This  is  the  reason  that  they  always  travel  by 
land. 
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At  8  miles  above  the  month,  I  passed  the  last  honse  in  siffht  of  the  river.  After  this 
I  saw  DO  human  being  on  my  entire  trip  of  60  miles,  with  the  exception  of  a  sporadio 
party  of  negroes,  who  passed  me  20  miles  above  the  mouth,  in  2  boats  loaded  with 
potatoes,  greens,  &c.     •     *     » 

An  occasional  bluff  finds  its  way  to  the  water's  edge,  and  intermediately  the  river- 
at  high- water  spreads  ont  over  extensive  swamps  interspersed  with  lakes  and  lagoons. 
I  should  have  mentioned  that  I  think  a  boat  might  carry  4  feet  drauffht  up  to  Smith 
Creek,  48  miles  above  the  mouth.  Beyond  this  I  do  not  thiiik  we  could  depend  upon 
a  depth  of  more  than  from  2  feet  to  2^  feet  at  low-water. 

Leon  and  Gadsden  counties,  bordering  on  the  State  of  Georgia,  and  separated  from 
each  other  by  the  river,  are  both  rich.  The  Jacksonville,  Pensacola  and  Mobile  Rail- 
road passes  through  them,  east  and  west,  and  there  is  also  a  railroad  from  Tallahassee 
to  Saint  Mark's,  connecting  at  the  latter  place  with  the  Gulf.  These  communities  are 
thus  furnished  with  direct  and  rapid  communication  with  their  markets,  affording^ 
them  facilities  very  much  superior  to  anything  that  the  navigation  of  the  Ocolockonnee 
River  could  offer. 

There  is  an  abundance  of  good  timber  on  the  river.  An  appropriation  of  $3,000 
would  be  sufficient,  in  mv  jud^ent,  to  clear  it  out  for  rafting  purposes  alone  from 
Old  River  Lake  to  McCall's  Bndge,  a  distance  of  about  80  miles.  McCalVs  Bridge  is 
on  the  old  public  road  between  Tallahassee,  Quincy,  and  so  on.  It  is  15  miles  by  land 
below  the  railroad. 

I  am,  major,  with  great  respect,  your  obedient  servant. 


MaJ.  A.  N.  Damrell, 

Ckiptain,  Carps  o/EngineerSy  U,S.A, 


Powhatan  Robinson^ 

Assistant  Engineer, 


examination  of  holmes  creek,  florida. 

United  States  Engineer  Office, 

Mobile^  AlcUy  August  26, 1881. 

General:  I  have  the  honor  of  sabmitting  report  upon  the  examina- 
tion of  Holmes  Creek,  Florida,  provided  for  by  a<5t  of  Congress  approved 
June  14, 1880,  and  assigned  to  me  by  letter  dated  June  17, 1880. 

The  examination  was  carried  from  its  junction  with  the  Choctaw- 
hatchee  Biver  to  Yemon,  the  county  seat  of  Washington  County,  about 
35  miles. 

The  river  was  found  to  have  abundant  width  and  depth  for  such  boats, 
not  exceeding  100  feet  in  length,  as  would  be  needed  to  transport  the 
produce  of  the  adjacent  country. 

The  obstructions  to  navigation  are  snags  and  overhanging  trees.  The 
estimated  cost  of  their  removal  is  $5^000. 

Five  steamers  have  been  engaged  m  the  trade  on  the  river.  Such  sta- 
tistics of  the  amount  of  commerce  as  could  be  obtained  are  appended. 
The  population  of  the  valley  is  about  3,000. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.S.A. 


REPORT  OF  MR.  HIRAM  HAINES,  ASSISTANT  ENGINEER. 

Mobile,  Ala.,  December  22,  1880. 

Sir:  I  have  the  honor  to  submit  the  following  report  npon  the  examination  of 
Holmes  Creek,  Florida,  made  in  obedience  to  your  instructions. 

The  examination  extended  from  its  confluence  with  the  Choctawhatchee  River  to 
within  a  few  miles  of  Vernon,  the  county  seat  of  Washington  County,  about  35  milep, 
and  for  that  distance  I  find  the  stream  to  possess  ample  capacity  of  yolume  for  navi- 
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flktion  ^vith  steamboAta  and  barges  not  exceeding  100  feet  in  length.  Ito  width  Tariea 

tnym  oO  feet  to  300  feet,  and,  with  the  exception  of  a  single  locality,  at  the  mouth  of 

a  cat-off  from  the  Choctawhatchee  River,  below  Boyntoirs  Lauding,  its  depth  at  low- 

vater  ex.ceed8  10  feet.    It  is  bounded  on  either  side,  almost  continuously,  by  an  over- 

dawed.   cypress  swamp,  with  an  occasional  bank  of  a  few  feet  in  height  reaching  its 

margin  &nd  serving  as  a  landing.    The  bed  of  the  creek  is  but  little  obstructed  by 

saass,  tlie  current  oeing  slow  and  the  adjacent  timber  being  cypress,  springing  gen- 

eiafiy  from  a  considerable  depth  under  water;  is  usually  erect  in  its  growth,  and 

presente  but  few  obstacles  in  the  form  of  inclining  trees.    The  principal  work  required 

to  admit  of  the  passage  of  boats  of  the  size  stated,  to  Vernon,  will  be  removing  over* 

han^ng  limbs,  occurring  at  narrow  parts  of  the  stream  and  in  the  short  bends. 

I  take  occasion  to  remark  here  that  in  tortuous  and  narrow  streams  it  is  far  more 
fteqaently  the  case  that  overhanging  limbs  in  the  bends  obstruct  the  channel  and 
embarrass  the  working  of  a  boat  around  a  point  than  when  such  obstacles  occur  on 
the  point  itself. 

For  this  work  I  have  estimated  that  $5,000  will  be  ample.  The  construction  of  a 
brush-dam  across  the  cut-off  referred  to  belongs  properly  to  the  Choctawhatchee 
River  work,  and  is,  therefore,  not  included  in  this  estimate. 

The  following  are  the  names  and  dimensions  of  steamboats  that  have  been  engaged 
in  the  commerce  of  this  river :  Bloomer,  stern- wheel,  100  feet  long ;  Magnolia,  pro- 
peller, 70  feet  long ;  Minta,  side-wheel,  73  feet  long ;  Ella  May,  propeller,  100  feet 
loi&K ;  Liulu  Bums,  propeller,  31  feet  long. 

The  improvement  of  Holmes  Creek  will  aid  materially  in  the  development  of  an  ex- 
tremely fertile  section  of  country,  known  as  Holmes  Valley,  having  a  population  of 
about  3,000,  and  producing  largely  of  cotton  and  sirup. 
Very  respectfully,  your  obedient  servant, 

Hiram  Haines, 
AssUtant  Engineer. 
Maj.  A.  K.  Damrell, 

Captain,  CorpB  of  Engineers,  U.  8,  A, 


STATEMENT  OF  THE  COMMERCE  OF  HOLMES  CREEK,  FLORIDA,  FOR  TEAR  ENDINQ  JUNE 
30,  1881,  AS  NEAR  AS  COULD  BE  ASCERTAINED  FROM  THE  MERCHANTS  OF  THAT 
LOCALITY. 

Valne. 

450  bales  cotton f22, 500 

6.000  bushels  potatoes 3,000 

400  barrels  simp 4,800 

Timber 2,000 

Miscellaneous  produce 5, 400 

Total 37,700 

This  statement  does  not  embrace  the  values  of  the  agricultural  products  of  the  whole 
region  of  the  country  contiguous  to  Holmes  Creek,  as  by  far  the  greater  part  of  it 
finds  transportation  to  market  by  other  means.  The  improvement  of  this  stream  as 
recommended  would  not  only  largelv  increase  its  commerce,  but  would  also  have  a 
tendency  to  promote  the  agricultural  development  of  this  the  most  fertile  region  of 
country  in  West  Florida. 


K  23. 

examination  of  east  bay  and  blackwater  river,  florida. 

United  States  Engineer  Office, 

Mobile^  Ala.,  August  27, 1881. 

General:  I  have  the  honor  of  submitting  the  following  report  upon 
the  examination  of  East  Bay  and  Blackwater  Kiver^  Florida,  authorized 
by  act  oi  Congress  approved  June  14, 1880,  and  assigned  to  me  by  letter 
dated  June  17, 1880. 

The  examination  was  carried  from  White's  Point,  9  miles  east  of  Pen- 
sacola,  to  a  point  on  the  river,  about  12  miles  above  Milton. 

The  principal  obstructions  to  the  navigation  of  the  bay  are  a  number 
of  hard  shoals  or  lumps  in  the  lower  part,  with  from  2  to  5  feet  water  on 
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them,  and  several  sand  ridges  in  the  upper  part,  between  Escribana  and 
Kobertson's  Point,  with  6  feet  at  low- water. 

The  only  obstruction  found  in  the  river  is  what  is  known  as  Hunt's* 
Bar,  a  compact  sandbar,  about  250  feet  wide,  with  6  feet  of  water,  ex- 
tending across  the  river  one-half  mile  below  Bagdad. 

The  improvement  required  is: 

1st.  The  reduction  of  one  of  the  lumps  known  as  the  "Beer  Garden.'^ 

2d.  The  dredging  of  a  channel  through  the  sand  ridges,  100  feet  wide^ 
to  a  depth  of  9  feet  at  mean  low- water  (about  3  feet  of  dredging)  and 
2,500  feet  long. 

3d.  The  cutting  of  a  channel  of  like  width  and  depth  through  Ilunt'gi 
Bar. 

4th.  Three  beacons,  one  to  be  lighted. 

The  estimated  cost  of  these  improvements,  not  including  the  beacons, 
which  come  under  the  Light-House  Establishment,  is  as  follows: 

DredgiDg,  lump  A,  5,000  cubic  yards,  at  50  cents ^,  50O 

Dredging  on  flats,  28,000  cubic  yards,  at  50  cents 14,000 

Dredging  on  Hunt's  Bar,  3,000  cubic  yards,  at  50  cents 1, 50O 

18,000 
Engineering  and  contingencies 2, 000 

20, 000 

The  approximate  estimate  of  the  amount  of  commerce  passing  yearly 
through  East  Bay  is : 

EXPORTS. 

Vftlne. 

Lumber,  30,000,000  feet,  B.  M $360,000 

Sawed  timber,  900,000  cubic  feet 108,000 

Hewed  timber,  400,000  cubic  feet 48,000 

Sash,  doors,  and  blinds 40, 000 

Wool,  hides,  shingles,  and  country  produce 100, 000 

656,000 

IMPORTS. 

Value. 

Proyisions,  machinery,  and  general  merchandise $600, 000 

Logs  from  Escambia 50, 000 

0,000 
Exports -    6,000 

Total  value  exports  and  imports 1, 306, 000 

The  following  vessels  make  regular  passages  to  Milton  or  Bagdad : 

Value. 

Neptune,  600  annual  passages $25, 000 

Captain  Sam,  200  annual  passages 25, 000 

Juno,  150  annual  passages 25, 000 

E.  E.  Simpson,  100  anuual  passages 25, 000 

Colonel  K.  Ingalls,  200  anuual  passages 6, 000 

Toiler,  200  annual  passages 4,000 

Steamers  Mary  Louisa,  Seminole,  Starlight,  Santa  Rosa,  Mary  Ida,  and 

Hercules,  plying  chiefly  in  the  lower  bay,  150  passages  each 60, 000 

Steamer  Fountain,  plying  between  Mobile  and  Milton,  150  passages 15, 000 

Schooners  AJax,  Martha,  L.  A.  Edwards,  Mary  E.  Rushing,  W.  A.  Watson, 

Mary  Ellen,  Sarah  Hale,  150  passages 50,000 

Vessels  for  repairs  at  the  docks  at  Bi^^ad,  varying  from  steamers  of  600  to 
700  tons,  and  sjiiling  vessels  from  50  to  300  tons,  and  in  value  from  $3,000 
to  $50,000,  averaging  100  annually,  with  a  mean  value  of  $10,000 ;  two 

lumber  lighters,  $15,000 1,015,000 

Total  value  of  vessels 1,250,000 

Exports  and  imports 1,306,000 

2, 556. 000 
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The  tonv^n  of  Milton  has  a  popalation,  inclading  the  suburbs,  of  about 
2^500.  Xhe  population  of  Bagdad,  including  those  dependent  upon  the 
iiills  of  that  place  for  maintenance,  reaches  about  $1,500.  These  two 
communities  have  been  built  up  and  are  supported  mainly  by  the  tim- 
ber and.  lumber  business. 

Penaaoola  U  the  port  of  entry  for  East  Bay  and  Blackwater  Biyer. 

Tke  report  of  Mr.  H.  Haines,  who  made  the  examination,  and  tracing 
of  map  iUustrative  of  the  same,  is  herewith  forwarded. 
Very  respectfully,  your  obedient  servant, 

A.  K.  Dambell, 
Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  UngineerSy  U.  8.  A. 


R£P0RT  OF  MR.  HIRAM  HAI27ES,  ASSISTANT  BNQINEER. 

Milton,  Fla.,  November  30,  1880. 

Sir  :  In  compliance  with  yonr  oideis,  I  have  made  an  examiDation  of  East  Bay  and 
BlaelLwater  River,  Florida,  my  examination  extending  from  White's  Point,  9  miles 
east  of  Pensacola,  to  a  point  on  the  river  about  12  miles  above  Milton. 

In  order  to  make  the  examination  complete,  I  foand  it  advisable  to  trace  the  shore 
lines  of  the  bay  and  river  from  the  points  reached  by  the  coast-survey  chart  to  Mil- 
ton, which  is  virtually  the  head  of  navigation,  and  take  soundings  on  diagonals  across 
the  channel  throughout  that  distance.  The  accompanying  field  map,  and  reduced 
copy  of  the  same,  which  I  have  prepared  dnrine  the  progress  of  the  examination,  in- 
dicate the  shore  lines  and  marginal  topography,  the  locality  and  content  of  such 
sho^  as  it  is  important  to  mark,  and  their  relation  to  the  present  and  proposed  lliies 
for  the  courses  of  vessels  navigating  the  bay. 

The  principal  obstructions  to  the  navigation  of  the  bay  and  river  consist  in  hard 
shoals  or  lumps  dispersed  in  and  along  the  channel  of  the  lower  part  of  the  bay,  and 
a  number  of  narrow  sand  ridges  lying  interlaced  across  the  channel  of  the  mnd  flats  be- 
tween Escribana  and  Robertson's  Points.  There  are  from  2  to  5  feet  of  water  upon 
the  Inmxw,  and  6  feet  at  extreme  low- water  upon  the  ridges.  The  only  obstruction  re< 
qnirine  removal  in  Blackwater  River  appears  to  be  what  is  known  as  Hunt's  Bar. 
This  snoal  extends  obliquely  across  the  channel  of  the  river,  about  one-half  a  mile 
below  Bagdad.  It  consists  of  compact  sand,  forming  a  ridge  about  250  feet  wide,  with 
6  feet  of  water  upon  it  at  low-tide.  The  subjoined  estimate  of  the  cost  of  work  re- 
quired to  remove  these  obstructions  shows  that  a  small  amount,  comparatively  to  the 
extent  of  the  commerce  to  be  benefited,  will  be  necessary. 

TTie  reduction  of  lump  marked  A,  locally  known  as  the  "Beer  Garden,"  will  relieve 
the  lower  bay  of  its  chief  obstruction.  At  present  it  is  not  only  seriously  in  the  way, 
bat  in  endeavoring  to  avoid  it  others  no  less  dangerous  are  liable  to  be  encountered. 
By  removing  an  average  of  about  2  feet  of  the  summit  of  this  lump  for  an  area  of  200 
by  300  feet,  the  entire  lower  part  of  the  bay  may  be  traversed,  as  shown  upon  the  map, 
by  a  direct  line  from  the  anchorage  south  of  White's  Point  to  the  point  northwest  of 
Esciibana  Point,  marked  as  a  position  for  a  beacon  light. 

The  work  estimated  for  across  the  *'  Flats"  consists  in  dredging  a  channel- way  100 
feet  wide  and  3  feet  deep  through  the  ridges  referred  to,  an  aggregate  length  of  2,500 
feet.  The  work  on  Hunt's  Bar  would  be  the  cutting  of  a  channel  of  like  width  and 
depth  across  it.  The  construction  of  any  dams  across  the  outlets  from  the  river  above 
this  bar,  for  the  purpose  of  directing  the  water  to  the  channel,  may,  I  think,  be  safely 
deferred,  though  some  such  work  may  ultimately  be  found  advisable. 

estimate  for  cost  op  DREDcma. 

Lump  A,  5,000  cubic  yards,  at  25  cents $1,250 

On  Flats,  28,000  cubic  yards,  at  25  cents 7,000 

Hunt's  Bar,  3,000  cubic  yards,  at  25  cents 750 

9,000 
Engineering  and  contingencies 1,000 

10,  OOO 

•  •  I*  •  «  •  « 
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The  following  is  a  statement  of  the  amount  of  timber  and  lumber  exported  &oix& 
Pensacola  during  the  commercial  year  ending  August  31,  1880 : 


Coaniriea. 


Hewed  tim- 
ber. 


Great  Britain 

Continent  of  Eorope 

Africa,  Java,  and  Azores 

"Weet  Indies  and  South  America. 
CoAfttwiae 


Cfubie  feet 

3, 176,  651 

565.306 

3,060 

1,848 


Sawed  tim- 
ber. 


OuMe/est 
3, 389, 745 
690,568 
179, 056 


Lumber. 


17,  551,  COO 
15, 888,  OOO 
504,000 
13,982,000 
38,  590.  OOO 


8,747,765 


6,159,369,    86,534,000 


T  It  is  estimated  by  those  most  conversant  with  the  subject  that  at  least  three-fourtha 
of  this  commerce  is  brought  down  the  Escambia  and  Black  water  rivers. 
Very  respectfully,  your  obedient  servant, 

Hiram  Haines, 
Aaaistant  Engineer. 
Maj.  A.  N.  Damrell, 

Captain  of  Engineers,  U.  S.  A, 


K  24. 

examination  of  tombigbee  river,  mississippi.  from  fulton  to 

warren's  mill. 

United  States  Enoineer  Office, 

Mobile^  Ala.,  February  10, 1882. 

General  :  1  have  the  honor  of  submitting  the  following  report  of  an 
examination  of  the  Tombigbee  Biver,  from  Fulton  to  Warren's  Mill, 
provided  for  by  section  3  of  the  river  and  harbor  act  of  March  3, 1881, 
and  assigned  to  my  charge  by  department  letter,  dated  March  21, 1881. 

The  Tombigbee  Biver  is  formed  by  the  junction  of  Brown's  Creek  and 
Mackey's  Creek,  25  miles  by  water  and  11  miles  by  direct  line  above 
Fulton.  Warren's  Mill  is  on  Mackey's  Creek,  5  miles  above  the  junction 
by  land  and  12  miles  by  water. 

The  improvement  of  Mackey's  Creek  for  steamboat  navigation  is  not 
practicable,  on  account  of  the  narrowness  of  the  stream  and  its  abrupt 
banks. 

The  Tombigbee  from  Fulton  to  the  junction  can  be  improved  by  cut- 
ting overhanging  trees,  and  removal  of  logs,  stumps,  and  snags,  for 
high-water  navigation,  so  as  to  be  as  good  as  that  portion  already  im- 
proved from  Columbus  to  Fulton,  at  a  cost  of  about  $11,000,  and  the 
work  can  be  done  in  one  ordinary  low-river  season. 

The  benefit  to  be  derived  would  be  the  saving  of  about  $2.50  per  bale 
on  freight  on  about  4,000  bales  of  cotton  annually,  and  corresponding 
reduction  on  return  supplies  of  at  least  80  per  cent,  on  value  of  the  cot- 
ton. The  cotton  and  return  supplies  are  now  hauled  over  bad  roads. 
20  and  35  miles,  to  and  from  the  Mobile  and  Ohio,  and  Memphis  and 
Charleston  railroads  respectively. 

The  report  of  Mr.  H.  Harding,  by  whom  the  examination  was  made, 
is  transmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 

Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
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REPORT  OF  MR.   HORACE   HARDING,  ASSISTANT  EN6IKKBR. 

Tuscaloosa,  Ala.,  November  4, 1881. 

Ma^or  :  I  have  the  honor  to  submit  the  following  report  of  an  examination  of  the 
Tombi^bee  River  from  Falton  to  Warren's  Mill.     •  *  «  •  • 

The  improvement  of  the  Tombigbe^  for  winter  navigation,  between  Falton  and  Co- 
liu!il>ii8,  MisB.,  which  has  been  in  progress  for  several  years,  is  now  nearly  completed, 
and  the  advantages  of  this  improvement,  already  sensibly  felt,  have,  I  presume, 
annued  a  desire  for  its  extension  above  Fulton. 

DnriDg  the  past  winter  the  steamboat  Lillie  Lou  made  regular  trips  to  Fulton,  and 
the  river  being  now  open  to  that  point  an  improvement  carried  higuer  up  would  be 
immediatelv  available. 

The  Tombigbee  is  formed  by  the  Junction  of  Brown's  Creek  and  Mackey's  Creek,  25 
miles  by  water  and  11  miles  by  direct  line  above  Fulton.  Warren's  Mill  is  on  Mackey's 
Creek,  5  miles  from  the  junction  by  land  and  12  miles  by  water. 

Between  Warren's  Mill  and  the  junction  steamboat  navigation  is  impracticable. 

Mackey's  Creek  is  only  25  feet  wide  between  banks,  and,  owing  to  the  abrupt  bends 
in  the  creek,  not  all  of  this  would  be  avaUable.  Navigation  for  small  flat-boats  and 
lumber  rafts  might  be  opened,  but  in  that  case  a  county  bridge  that  crosses  the  Tom- 
bigbee immediately  below  the  junction  would  have  to  be  raised,  and  I  do  not  think 
the  demand  for  this  improvement  is  sufficiently  general  to  induce  the  county  to  alter 
the  bridge.  In  fact,  Warren's  Mill,  a  combined  saw  and  grist  mill,  is  not  now  in  oper- 
ation, and  I  was  informed  has  done  but  little  for  several  years. 

Between  Walker's  Bridge  at  the  junction,  and  Fulton,  the  river  is  naturally  as  well 
adapted  for  winter  navigation  as  it  is  below  Fulton.  It  maintains  its  low-water 
width  of  75  to  80  feet  up  to  Walker's  Bridee ;  is  as  luggish  stream,  free  from  rapids, 
shoals,  or  artificial  obstructions  of  any  kind. 

High-water  ranges  from  20  feet  at  Fulton  to  14  feet  at  the  bridge  above  the  som- 
mer  stage,  and  usually  remains  not  less  than  4  feet  above  that  stage  for  six  months, 
eay  from  the  middle  of  November  to  the  middle  of  May. 

Just  before  my  examination  was  made  a  rise  of  2  feet  had  occurred  at  Columbus, 
which. I  found  had  been  6  feet  at  Fulton. 

From  this  fact  it  may  be  inferred  that  whenever  a  steamboat  could  pass  Columbus 
there  would  be  ample  water  to  reach  the  junction. 

The  improvement  needed  is  simply  to  cut  the  leaning  and  overhanging  trees  on  the 
banks,  and  to  remove  from  the  stream  all  stumps  and  fallen  timber  that  show  above 
low-water.  Sycamore,  gum,  and  water-logged  timber  would  be  hauled  out  and  de- 
posited on  the  banks.  All  such  as  is  buoyant  would  be  cut  up  where  it  lies  into  short 
lengths  and  left  for  high-water  to  carry  away. 

The  estimated  cost  of  the  improvement  from  Fulton  to  the  junction  is  as  follows : 

Cutting  trees  and  removing  logs  and  drift,  25  miles,  at  $400 $10, 000 

Outfit  and  quarter- boat  and  t^ls 1, 000 

Total 11,000 

The  work  can  be  done  in  one  ordinary  low-water  season. 

The  demand  for  this  improvement  arises  from  the  fact  that  the  cotton  which  would 
seek  the  river,  if  made  navigable,  is  now  hauled  across  Walker's  Bridce  to  the  Mobile 
and  Ohio  Railroad,  a  distance  of  20  miles,  or  to  the  Memphis  and  Charleston  Railroad, 
35  miles  from  Walker's  Bridge.  The  cost  of  hauling  by  wagons  to  the  nearest  railroad 
station,  the  roads  being  very  bad  in  winter,  is  $1.25  per  bale,  and  the  railroad  charges 
are  $3.75,  making  a  total  cost  of  $5  per  bale,  from  Walker's  Bridge  to  Mobile.  By  river 
the  cost  would  not  exceed  $2.50  per  bale,  a  reduction  of  50  per  cent. 

Captain  Walker,  who  lives  near  Walker's  Bridge,  and  to  whom  I  was  referred  as  the 
best  authority  for  business  statistics,  estimated  that  2,000  bales  cotton  would  seek 
shipment  by  river  at  that  point,  and  fully  as  much  more  would  be  hauled  to  the  river, 
at  landings  between  Fulton  and  the  Junction,  were  the  river  made  navigable  to  Wal- 
ker's Bridge.  On  this  estimate  there  would  be  an  annual  saving  of  $12,000  to  the  com- 
munity in  cotton  transportation,  and  as  there  would  also  be  a  saving  of  20  miles  in 
wagon  transportation  on  goods  brought  up  the  river,  as  compared  with  hauling  from 
railroad,  the  estimated  saviug  may  be  considered  as  not  overestimated.  The  region 
to  be  benefited  by  the  proposed  improvement  is  at  present  greatly  inconvenienced  in 
winter  by  the  want  of  transportation  facilities.  Last  winter,  when  cold  and  wet 
weather  prevailed  to  an  unusual  extent,  it  was  often  impossible,  owing  to  the  state 
of  roads,  to  haul  a  loaded  wagon  to  or  from  the  railroad,  and  at  times  a  scarcity  of 
supplies  was  experienced. 

To  avoid  a  recurrence  of  such  troubles,  as  well  as  to  cheapen  the  cost  of  transporta- 
tion, the  improvement  of  the  river  from  Fulton  to  Walker's  Bridge  is  urgently  desired. 
Very  rospectrfuUy, 

Horace  Harding. 

M^.  A.  N.  Damrbix,  Aseistant  Engineer. 

Captain  of  Engineer b,  U,  S,  A, 

83b 
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K25. 
EXAMINATION  OF  DOG  ISLAND  HARBOR  AND  CROOKED  RIVER,  FLORIDA - 

United  STApjs  Engineer  Office, 

Mobile,  Ala.,  February  15,  1882. 

General  :  I  have  tbe  honor  of  submitting  herewith  a  report  of  th^ 
result  of  an  examination  of  Dog  Island  Harbor  and  Crooked  Elver, 
Florida,  provided.for  by  the  thiiS  section  of  the  river  and  harbor  act; 
of  March  3,  1881. 

I. — DOG  island  HARBOR. 

This  harbor  is  already  as  good  a  one  as  is  needed,  having  a  least; 
depth  of  15^  feet  on  the  bar,  at  mean  low-tide,  and  a  large,  deep,  and 
commodious  anchorage  inside. 

II.— CROOKED  RIVER. 

The  object  sought  here  is  to  deepen  the  channel  over  the  bar  at  the 
mouth  of  the  river  and  a  short  distance  up  the  river  to  13  feet,  so  as  to 
connect  the  deep  water  in  the  river  with  the  Dog  Island  Harbor.  There 
is  now  a  least  depth  of  4i  feet. 

The  commerce  to  be  benefited  by  this  imjirovement  is  the  lumber 
trade  of  the  town  of  Eio  Carabelle,  where  there  are  at  present  two 
large  saw-mills. 

The  settlement  is  a  new  one,  and  the  shipments  have  barely*  com- 
menced. 

The  prospective  commerce  cannot  be  estimated  with  any  certainty, 
but  should  be  considerable,  as  the  supply  of  lumber  on  the  Ocolockonee 
and  New  rivers  is  very  great. 

The  improvement  can  be  accomplished  by  dredging,  and  will  cost 
about  t72,000. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 


examination  of  harbor  of  key  west,  florida. 

United  States  Engineer  Office, 

Mobile,  Ala.,  February  16, 1882. 

General  :  I  have  the  honor  of  submitting  the  following  report  of  the 
result  of  an  examination  of  harbor  of  Key  West,  Fla.,  provided  for  by 
the  third  section  of  the  river  and  harbor  act  of  March  3, 1881. 

The  improvement  desired  is  the  deepening  of  the  ^<  northwest  chan- 
neP  from  its  present  depth  of  11  feet  at  mean  low- water,  which  is  not 
sufficient  for  present  <5ommercial  purposes,  to  17  feet. 

The  improvement  can  be  made  by  dredging,  and  would  probably  be 
reasonably  permanent.  The  cost  of  a  cut  300  feet  wide  at  top  and  17 
feet  deep  would  be  about  $140,000. 

A  careful  survey  of  the  channel  was  made  in  1868,  under  direction  of 
Col.  J.  H.  Simpson,  Corps  of  Engineers,  United  States  Army,  whose  re- 
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port  is  contained  in  the  Anuaal  Keport  of  the  Chief  of  Engineers  for 
1868,  pages  517  to  525. 


The  principal  object  to  be  gained  by  the  improvement  is  in  the  great 
ttvin^  in  distance  for  all  vessels  plying  between  Key  West  and  the 
Gulf  x>ort8. 

The  report  ef  Mr.  T.  L.  Harrison,  by  whom  the  examination  was  made, 
and  a  map  showing  the  locality,  &c.,  are  transmitted  herewith. 
Very  re8i)ectfully,  your  obedient  servant, 

•  A.  N.  Dambell. 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.   THOMAS  L.   HARRISON,  ASSISTANT  ENGINEER. 

Mobile,  January  16,  1882. 

But :  I  have  the  honor  to  submit  my  report  upon  the  examination  of  the  harbor  and 
northwest  passage  at  Key  West,  Fla. 

Under  your  order  of  December  6,  1881,  I  proceeded  to  Cedar  Keys,  Fla.,  by  sail, 
thence  by  8t«am  to  Key  West.  My  first  object  was  to  ascertain  what  the  leading  citi- 
zens, pilots,  and  merchants  desired  as  to  the  improvement  of  the  northwest  passage, 
and  what  the  necessities  of  commerce  required.  I  foand  in  a  letter  addressed  to  Maior- 
Oeneral  Hancock  by  the  collector  of  the  port,  Col.  F.  N.  Wicker  (a  copy  of  which  is 
l&erewith  appended),  that  the  great  importance  of  the  improvement  of  the  northwest 
passage  was  folly  set  forth  in  a  naval,  military,  and  commercial  point  of  view.  This 
same  necessity  is  fhlly  presented  by  General  Simpson,  in  his  report  to  the  Chief  of 
Engineers,     fide  Report  of  Chief  of  Engineers  for  1868,  pages  517  to  523. 

I  aeenred  the  services  of  a  very  competent  pilot,  his  crew  and  sloop,  and  at  once  com- 
noenced  my  examination. 

Upon  comparison  with  the  snrvey  made  by  Lieutenant  Livermore  in  1868,  it  will  be 
seen  that  no  material  change  has  taken  place  in  the  channel  of  the  northwest  passage, 
except  at  the  bar,  where,  at  mean  low- water,  there  are  now  but  11  feet,  showing  a  shoal- 
ing across  the  bar  of  1  foot.  I  also  found  a  sand-bar  had  formed  between  the  bar  and 
inner  bnoys,  and  encroaching  the  east  side  of  the  channel,  so  much  so  that  the  Morgan 
Steamship  Line  found  it  necessary  to  have  a  danger  buoy  placed  on  the  end  of  the  spit. 

This  formation  has  been  gradual,  is  of  hard  sand,  and  seems  to  have  had  its  origin 
from  an  old  wreck,  which  is  now  entirely  covered  with  sand  and  mud ;  If  any  remams, 
could  be  easily  removed  b^  blasting.  The  nature  of  the  bottom  seems  to  be  of  com- 
pact sand  and  mud,  or  an  incrustation  of  sand,  with  a  substratum  of  rotten  coral  and 
■heD,  which  could  be  readily  removed  by  dredging.  I  think  that  the  channel  thus 
opened  would  be  a  x>ermanent  improvement. 

The  chart  herewith  submitted  will  show  the  proposed  line  of  excavation,  courses, 
buoys,  and  soundings  from  the  outer  bar  into  the  harbor. 

Key  West  is  the  most  northwesterly  of  the  Pine  Islands,  known  as  the  Florida  Keys, 
60  miles  southwest  from  Cape  Sable,  same  distance  Irom  Tortugas,  and  100  miles  north- 
northeast  from  Havana.  It  is  about  6  miles  long  and  2  broad,  from  12  to  15  feet  above 
the  sea-level,  of  coral  formation,  and  sandy  soil. 

On  the  southwest  noint  is  the  light-house,  67  feet  high,  one  on  Sand  Key,  11  nules 
south-southwest,  and  a  third  on  the  northwest  passage,  with  numerous  beacon-lights 
along  the  various  entrances. 

Key  West  is  the  capital  town  of  Monroe  County,  Florida. 

The  custom-house  is  located  at  Key  West.  Latitude  of  light-house,  24°  32^  north ; 
longitude,  81°  48'  west.    Population,  1860,  2,892 ;  1870,  5,116 ;  1880  (last  census),  9,890. 

lliere  are  manufactured  here  annually  about  50,000  bushels  of  salt,  and  the  sponge 
trade  is  very  valuable,  now  estimated  at  |60,000  to  |70,000  per  annum. 

The  chief  industry  is  in  the  manufacture  of  cigars  from  Cuba  tobacco,  and  domestic 
leaf  raised  from  Cuba  seed.  The  value  of  this  Targe  trade  is  fully  shown  in  the  sub- 
joined statement,  tabulated  from  the  custom-house  returns. 

Estimated  cost  for  dredging  northwest  passage  at  Key  West  to  17  feet  is  as  follows : 

Cut  5,000  feet  in  length. 

Cut  300  feet  wide. 

Average  depth  of  cut,  3^  feet — 180,555  cubic  yards,  at  75  cents,  $135,417. 
Very  respectfully,  your  obedient  servant, 

Thos.  L.  Harrison, 

A8fti9t4int  Engineer, 

Haj.  A.  N.  Damrell^ 

Captain  J  Corps  of  Engineers,  U.  8.  J» 
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STATISTICS  OF  THE  PORT  OF  KEY  WEST,  FLORIDA,  YEAR  ENDING  DECEMBER  31,  1881. 

Nnmber  of  licensed  cigar  factories 73 

Oaban  leaf-tobacco  consumed poands..        490,758 

JDomestic  tobacco  consomed pounds..        362, 5S1 

Nnmber  of  cigars  manufactured  from  Cuba  tobacco 19, 600,  OOO 

Number  of  cigars  manufftctured  from  domestic  tobacco 15, 594, 87& 

Number  of  cigars  sold 1 32,808,300 

Doties  collected  on  Cuban  leaf-tobacco $174,439 

Internal  revenue  collected $196,849 

Leaf-tobacco  on  which  duties  were  paid pounds..        497, 99S 

Value  of  leaf-tobacco  on  which  duties  were  paid $364, 417 

Exports  to  foreign  countries $585, 60& 

Number  of  documented  vessels  owned  in  the  district 150 

Number  of  vessels  entered  from  foreign  ports 334 

Number  of  vessels  cleared  for  foreign  ports 343 

Number  of  vessels  entered  from  domestie  ports 124 

Number  of  vessels  cleared  for  domestic  ports 125 

F.  N.  Wicker, 

Collector, 
CusTOM-HousE,  Key  West,  Fla., 

Collector's  Office,  January  12,  1882. 


Custom- House,  Key  West,  Fla., 

Colledor^a  Office,  January  25,  1878. 

General  :  Respectfully  referring  to  the  subject  mentioned  in  yesterday's  con  verbation 
relative  to  the  dredging  ont  of  the  '' northwest  passage,"  an  important  entrance  to  the 
harbor  of  Key  West,  I  desire  in  brief  to  invite  your  attention  to  the  great  benefits 
that  would  be  derived  by  commerce  if  an  appropriation  could  be  procured  for  that 
purpose. 

Vessels  sailing  from  Boston,  New  York,  Philadelphia,  Baltimore,  Charleston,  or  Sa- 
vannah, and  destined  for  New  Orleans,  Mobile,  or  Fensaoola,  or  vice  verea,  could  save 
a  distance  of  nearly,  if  not  quite,  100  miles  by  passing  througn  the  northwest  passage, 
provided  a  sufficient  depth  of  water  could  be  secured. 

At  present  vessels  drawing  over  100  feet  are  compelled  to  make  a  detour  around 
Dry  Tortugas,  If  passing  between  the  points  named,  or  in  case  of  vessels  desiring  to 
touch  at  1^^  West  while  en  route  to  or  from  the  ports  named,  they  are  obliged  to  re- 
trace a  portion  of  their  voyage  in  order  to  a  continuance  of  it. 

A  glance  at  the  map  of  this  coast  would  at  once  show  the  distance  that  could  be 
saved  by  deepening  tne  channel  referred  to. 

Hoping  the  matter  ma^r  receive  favorable  notice  in  any  report  yon  may  make  after 
the  completion  of  your  visit  to  this  section  of  the  State, 
I  am,  general,  your  obedient  servant, 

F.  N.  Wicker, 
Collector  of  Ctutome,  Port  and  Dietrict  of  Key  fVeel, 

M^J.  Gen.  W.  S.  Haxcock,  U.  S.  A., 

Commanding  Military  Dicwion  of  the  Atlantic. 


examination  op  crystal  biyeb,  florida. 

United  States  Engineer  Office, 

Mobiley  Ala,  February  16, 1882. 

General:  I  have  the  honor  of  submittiog  the  following  report  of 
the  examination  of  Crystal  River,  Florida,  provided  for  by  the  third 
section  of  the  river  and  harbor  act  of  March  3,  1881. 

The  improvement  desired  is  the  dredging  of  the  channel  of  entrance 
fix>m  the  Gulf  into  the  river. 

The  river  is  broad  and  deep  inside,  but  only  10  miles  long.  The  shoals 
at  the  mouth  are  extensive,  and  have  a  least  depth  along  the  channel 
of  entrance  of  about  4  feet.  To  deepen  the  channel  to  6  feet,  which 
would  probably  be  sufficient  for  the  commerce  of  the  place  for  the  pres- 
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mt,  would  cost  about  $115,000,  and  coald  be  accomplished  by  dredging 
ftDd  blasting. 

iS'o  reliable  commercial  statistics  could  be  obtained,  but  iuformatiou 
was  famished  by  a  resident  of  the  county  that  the  yearly  shipments 
amounted  to  about  100  bales  of  cotton,  50  barrels  of  sugar,  50  barrels 
€ff  sirap,  and  fruit,  quantity  not  known. 

There  is  considerable  cedar  timber  of  flue  quality  sent  from  the  river 
to  Cedar  Keys,  and  there  is  also  found  a  large  supply  of  palmetto  of  ex- 
eellent  quality,  which  makes  a  good  piling  for  some  constructions  in 
water,  where  the  teredo  prevents  the  use  of  the  more  common  wood. 

The  report  of  Mr.  P.  Bobinson,  by  whom  the  examination  was  made, 
is  transmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Dambbll, 

Captain  of  Engineers, 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  8.  A, 


REPORT  OF  MR.   POWHATAN  ROBINSON,   ASSISTANT  ENGINEER. 

Mobile,  Ala.,  September  30,  1881. 

Major:  I  have  the  honor  to  submit  the  following  report  of  Crystal  River,  which  I 
made  by  yonr  orders. 

Crystal  River  is  a  fine  stream^  broad  and  deep^  but  only  10  miles  long  from  its  month 
to  its  head,  where  it  is  fed  by  innumerable  springs.  It  lies  in  a  soutnward  direction 
aboat  3#  miles  from  Cedar  Keys,  to  which  it  is  tributary  and  where  all  its  trade  is 
done.     There  is  a  settlement  at  its  head  which  takes  the  name  of  the  river. 

I  foand  no  one  there  who  could  inform  me  definitely  as  to  what  the  applicants  for 
an  appropriation  desired,  but  I  presume  it  is  the  improvement  of  their  channel  for 
light-dranght  vessels.  The  present  channel  will  only  admit  vessels  of  4  feet  draught, 
and  is  very  difficult  to  navigate.  A  vessel  passing  out  to  sea  without  impediment 
from  the  mouth  of  the  river  would  take  a  course  west  by  south,  but  the  channel  fol- 
lows a  crooked  northwesterly  course  for  some  distance,  and  then  a  crooked  southwest- 
erly course  for  about  the  same  distance.  These  two  general  courses  may  be  considered 
as  forming  two  sides  of  a  triangle  of  which  the  west  by  south' course  forms  the  base. 
The  west  by  south  course  produced  will  now  follow  the  natural  channel.  I  base  my 
estimate  on  a  channel  6  feet  deep  by  100  feet  wide,  and  to  cross  this  first  bar  it  must 
be  1,500  feet  long.  This  will  give,  in  round  numbers,  say  20,000  cubic  yards,  all  rock, 
or  nearly  all.  The  west  by  south  course  from  the  mouth  of  the  river  follows  a  rather 
low  line  across  the  bar,  giving  about  1^  to  2  feet  depth  at  low- water.  For  the  second 
bar,  course  south  by  west  of  channel,  I  computed  that  an  excavation  would  be  required 
2  by  100  by  2,700  feet,  which  gives  20,000  cubic  vards  shell  and  sand. 

The  third  and  fourth  bars,  ^'BuU  Slough ''  ana  ^'  Bull  Head,''  are  openings  through 
narrow  shell  reefs,  and  will  require  about  1,200  cubic  yards  of  excavation  to  bring 
them  to  the  standard  6  by  100  feet. 

The  last  bar,  ''  Bull  Head,''  is  about  2^  miles  from  the  mouth  of  the  river. 

Crystal  River  is  an  excellent  harbor  in  rough  weather,  but  no  vessel  would  attempt 
to  enter  it  in  a  storm. 

APPROXIMATE  ESTIMATE  OF  COST  OF  A  CHANNEL  6  FEET  DEEP  BY  100  FEET  WIDE. 

2O,C00  cubic  yards  of  rock,  at|5 $100,000 

20,000  cubic  yards  of  shell  and  sand,  at  50  cents 10, 000 

1,200  cubic  yards  of  shell,  at  $1 1,200 

111,200 
Your  obedient  servant, 

Powhatan  Robinson, 

Aesistant  Engineer, 
Msy'.  A.  N.  Dambell, 

Captain f  Corpe  of  Engineered  U.  S.  J. 
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examination  of  la  orange  bayou  up  to  freeport,  florida. 

United  States  Engineer  Office, 

Mobiley  Ala.y  October  26,  1881. 

General  :  I  have  the  honor  of  submitting  the  following  report  npon 
the  examination  of  La  Grange  Bayou  up  to  Freeport,  Fla.,  provided 
for  by  act  of  Congress  of  March  3, 1881. 

The  bayou  extends  about  2  miles,  in  a  northeasterly  direction,  from 
the^orth  side  and  near  the  head  of  Ghoctawhatchee  Bay.  Into  it  flows 
Cedar  Greek,  a  deep  stream,  from  90  to  160  feet  wide.  Freeport  is  situ- 
ated on  the  creek  about  1^  miles  above  the  head  of  the  bayou. 

The  commerce  to  be  benefited  by  any  improvement  is  between  Free- 
ort  and  Pensacola.  The  least  depth  on  this  route  outside  of  the  bayou 
is  at  "The  Narrows,^  where  there  is  4 J  feet  depth  of  water. 

The  improvement  desired  is  to  deepen  the  channel  through  the  bayou 
to  the  same  depth  as  at  present  exists  through  "  The  Narrows,"  to  save 
vessels  which  can  pass  the  latter  place  the  detention  often  of  several 
days  at  a  time  they  now  meet  with  during  the  prevalence  of  northerly 
winds,  which  lower  the  water  in  the  bayou. 

The  improvement  can  be  made  by  dredging,  and  would,  in  all  proba- 
bility, be  reasonably  permanent. 

The  cost  is  estimated  as  follows: 

Dredging  66,481  yards  material,  at  30  cento $19,944  'M 

The  amount  of  commerce  to  be  benefited  by  the  improvement  at  pres- 
ent existing  is  about  as  follows  annually : 

EXPORTS. 

%0  bales  cotton,  at  10  cents  per  pound S42,  r>00 

26,000  pounds  wool,  at  :50  cents 78, 000 

1,000  head  cattle,  at  $12  per  head 12,000 

500  head  sheep,  at  $2  per  head 1,000 

650,000  feet  lumber,  board  measure,  at  |ll  per  M 71, 500 

Miscellaneous 33,600 

238,600 

IMPORTS. 

Merohandise 178,000 

Total  exports  and  imports 416, 600 

The  report  of  Mr.  H.  Haines,  by  whom  the  examination  was  made,  is 
inclosed  herewith,  and  a  map  illustrative  of  same  is  forwarded  by  the 
same  mail. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Dambell, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A, 


REPORT  OF  MR.    HIRAM  HAIXES,   ASSISTANT  ENGINEER. 

Mobile,  Ala.,  Septemher  30, 1831. 

Sir:  In  compliance  with  the  instructions  contained  in  your  letter  of  Jnne  18,  I  have 
made  an  examination  of  Bayou  La  Gran<?e  from  its  entrance  to  Freeport,  Fla. 

This  bayou  is  situated  onthe  north  side  and  near  the  head  of  Ghoctawhatchee  Bay, 
the  bayon  proper  extending  about  2  miles  inland  in  a  northeasterly  direction.     Here 
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it  is  met  by  Cedar  Creek,  a  deep  stream  from  90  to  160  feet  wide,  npon  which  the  town 

of  F^reeport  is  situated,  li  miles  above  the  head  of  the  bayoa. 

Tbe  snoals  of  that  part  of  Santa  Bosa  Sound  known  as  **  The  Narrows  '^  restriet  the 

dr&Tight  of  vessels  plying  in  Choctawhatchee  Bay  to  4^  feet.    A  depth  greater  than 

vroold  be  sufficient  to  afford  an  easy  passage  for  vessels  of  that  draught  to  Freeport 

'would  therefore  be  superfluous. 

From  Freeport  to  the  head  of  the  bayou  there  is  always  ample  depth  of  water,  and 

•daring  ordinary  high-tides  there  is  also  sufficient  water  througn  the  bayou  to  the  bay. 

Bat  it  frequently  occurs  for  several  days  at  a  time  that  there  is  a  prevalence  of  winds 

from  the  north  and  northeast,  which  greatly  diminish  the  tides  in  the  bayou,  driving 
tlie  water  out  and  entirely  preventing  vessels  of  even  less  draught  from  reaching  or 
leaving  Freeport. 

By  referring  to  the  accompanying  map  the  location  and  extent  of  the  shoal  water 
may  be  observed.  The  line  upon  which  the  soundings  are  placed  marks  the  channel 
throagh  the  '^  flats''  and  is  the  line  of  the  deepest  water.  The  soundings  are  reduced 
to  mean  low-water.  The  material  of  which  the  bottom  is  composed  is  an  extremely 
soft  mud,  and  will  require  in  dredging  an  allowance  of  at  least  2  feet  for  backfilling. 

To  improve  the  channel  through  the  flats  of  the  bayou  to  admit  of  the  passage  of 
'V'essels  drawing  4^  feet  during  low-tide  would  require  the  dredging  of  a  channel- way, 
allowing  2  feet  for  backfilling,  of  100  feet  wide,  3^  feet  deep,  1,700  leet  long,  and  3  feet 
deep,  4,000  feet  long,  involving  a  cost  as  follows: 

66,481  cubic  yards  dredging,  at  30  cents $19,944  30 

~    The  annual  travel  to  and  from  Freeport  is  ascertained  from  steamboat  register  to 
l>e  two  thousand  and  eighty  persons. 

Pensacola  is  the  port  of  entry  for  Freeport. 
Very  respectfully,  your  obedient  servant, 

Hiram  Haines, 
A89istant  Engineer, 
li^j.  A.  N.  Dambell, 

Captain,  Corps  oj  Engineers j  U,  S.  A. 


examination  of  manatee  biveb,  florida. 

United  States  Enoineee  Office, 

MoMlej  Ala.j  February  16, 1882. 

General  :  I  have  the  honor  of  submitting  the  following  report  of 
the  resalt  of  an  examination  of  Manatee  Biver,  Florida,  provided  for  by 
the  third  section  of  the  river  and  harbor  act  of  March  3, 1881. 

The  improvement  desired  is  the  deepening  of  the  bar  at  the  mouth 
of  the  river  and  a  portion  of  the  channel  of  the  river,  so  as  to  give  a 
depth  of  13  feet  from  Tampa  Bay  up  the  river  to  Shaw's  and  McNeil's 
points. 

There  is  at  present  a  least  depth  of  8  feet  at  mean  low- water,  not  suffi- 
cient for  the  class  of  vessels  engaged  in  the  commerce  between  the  river 
and  outside  ports. 

The  improvement  can  be  accomplished  by  dredging,  at  an  estimated 
cost  of  $70,000. 

The  present  commerce  to  be  benefited  is  shown  by  the  following  statis- 
tics of  products  shipped  from  Manatee  Eiver  from  September  22, 1880, 
to  July  1,  1881 : 

12, 375  boxes  of  orange*,  at  $1.50 |18,562  50 

8,500  boxes  of  vegetables,  at  $1.50 12,750  W 

11,000  barrels  sweet  potatoes,  at  $1.75 19,250  90 

1,600  barrels  of  sugar,  at  $25 40, 000  W 

1 ,200  barrels  of  sirup,  at  $17 20, 400  fO 

550  bales  of  hides,  at  $50 : 27, 500  §6 

138, 462  50 

There  are  also  shipped  annually,  about  6,000  bead  of  cattle. 
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A  steam  saw-mill  has  been  lately  erected  at  a  place  called  Palmetto^ 
and  is  doing  an  active  business. 

The  possible  increase  in  the  commerce  cannot  be  estimated  with  any 
certainty. 

The  report  by  Mr.  P.  Robinson,  by  whom  the  examination  was  made^ 
and  a  tracing  of  a  map  of  the  lower  portion  of  the  river  are  transmitted, 
herewith. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 

Captain  of  Engineers^ 
Brig.  Gten.  H.  G.  Wright, 

Chief  of  Engineers^  tf.  8.  A. 


REPORT  OF  MR.  POWHATAN  ROBINSON,   ASSISTANT  ENGINEER. 

Mobile,  Ala.,  September  30, 1881. 

Major  :  I  have  the  honor  to  submit  to  yoa  the  foUowinff  report  of  an  examination 
made  by  me  in  obedience  to  yonr  orders  of ''  Manatee  River^'  in  the  connty  of  Manatee, 
Florida. 

This  river  empties  into  Tampa  Bay  on  its  southern  shore,  and  near  its  month. 

The  yillage  of  Manatee,  stnctly  so  caUed,  is  uitnated  on  the  southern  bank  of  the 
river  about  7  miles  above  its  mouth,  but  the  settlement  is  pretty  nearly  continuous 
down  to  the  mouth,  and  may  be  considered  as  one,  though  bearing  several  names. 

The  citizens  of  Manatee  County  desire  the  assistance  of  the  general  ^vemment  that 
they  may  be  enabled  to  establish  direct  communication  with  their  principal  markets, 
to  wit,  New  Orleans.  Key  West,  Savannah,  and  New  York.  To  effect  this  object  their 
port  must  be  opened  to  sea-going  vessels. 

The  products  on  which  at  present  they  chiefly  depend  are  mostly  of  a  perishable 
character — ^fruitsand  vegetables.  Under  present  conditions  they  are  compelled  to 
ship  them  to  Cedar  Keys,  and  thence  reship  them  by  rail  or  sea  to  their  ultimate  des- 
tination. And  this  they  say  often  causes  vexatious  delays,  attended  with  a  consider- 
able loss  to  the  producer. 

The  river  at  ordinary  low-water  will  admit  a  vessel  of  8  feet  draught.  A  13-foot 
channel  is  needed,  and  it  is  argued  with  good  reason  that  this  would  give  a  very  great 
impetus  to  the  influx  of  population  and  the  increase  of  production. 

In  addition  to  the  special  interests  of  the  proprietors,  there  are  also  considerations 
of  a  genera]  character  which,  I  think,  are  worthy  of  attention. 

I  have  heard  it  asserted  by  sea-faring  men  and  others,  that  this  is  about  the  best 
harbor  on  the  Gulf  coast  of  Florida.  I  am  disposed  to  believe  it,  though  my  personal 
observation  is  very  limited.  It  is  certainly  a  very  excellent  one,  and  very  capacious. 
It  would  seem  to  be  good  ]9olicy  to  provide  a  safe  refuge  for  vessels  caught  out  in  the 
heavy  storms  for  which  this  coast  is  noted,  and  there  is  certainly  no  other  place  for  a 
long  distance  north  or  south  which  can  compare  with  it  as  a  harbor. 

Ab  we  enter  the  river,  the  north  channel,  which  appears  to  be  the  one  in  general  use 
at  present,  hugs  closely  to  the  shoal  extending  seaward  from  ''Snead's  Point,''  which 
is  tne  extreme  point  of  the  northern  bank.  Passing  the  point  and  still  holding  close 
to  the  shore,  we  next  pass  red  buoy  ''No.  2,"  and  then  turn  the  easternmost  point  of  the 
shoal  lying  between  the  north  and  south  channels.  Thence,  a  course  about  southeast 
by  south  will  bring  us  opposite  the  east  end  of  a  second  shoal  lying  north  of  ''Shaw's 
Point "  on  the  south  bank  of  river  at  it«  mouth.  A  short  turn  to  the  right  will  now  take 
us  under  the  lee  of  Shaw's  Point,  while  a  slight  bend  to  the  l^t  will  take  us  past 
"Bishop's  Point"  to  McNeil's  Point,  by  which  the  harbor  will  be  much  improved  and 
enlarged. 

McNeil's  Point  is  a  little  over  2  miles  from  Snead's  Point  by  the  channel.  The  estab- 
lishment of  a  safe  port  and  harbor  is  now  fully  accomplished.  Passing  up  the  river 
and  through  the  fine  harbor  on  the  east  of  McNeil's  Point,  the  work  beyond  assumes 
a  different  character,  becoming  much  heavier  as  the  shoals  advance  farther  outward 
from  the  shore  and  the  channel  becomes  narrower.  The  disposition  of  the  material, 
too,  will  be  expensive,  as  I  think  it  will  all  have  to  be  moved  outside  of  the  month  of 
the  river.  Harlee's  warehouse  stands  on  a  pile  far  out  from  shore,  and  about  three- 
fourths  of  a  mile  below  Manatee.  Between  them  a  broad  bar  extends  entirely  acroas 
the  river,  allowing  only  5  feet  draught  to  vessels  at  low-water.  It  is  situated  near  the 
end  of  a  bight  or  cul'de-sacy  and  is  the  present  head  of  navigation  for  the  Tampa  line 
of  steamships. 
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The  work  might  be  limited  to  Shaw's  Point,  which  is  the  present  point  of  shipment 
for  cattle,  but  S  it  be  extended  to  McNeil's  Point,  the  extreme  distance  of  haul  will 
not  exceed  3  miles,  and  outside  of  the  mouth  there  is  good  dnmping  ground  everywhere. 
Considering  only  the  direction  of  the  heaviest  gales,  I  would  have  thought  it  best  to 
damp  to  northeast  of  the  channel  buoy,  but  the  shape  of  the  shoals  seems  to  indicate 
a  tendency  of  the  material  to  drift  southwestwardly.  I  obtained  no  information  a» 
to  the  currents. 

APPKOXIMATB  ESTIMATE  FOR  A  13-FOOT  CHANNEL  ACROSS  THE  BAR. 

To  Shaw's  Point  alone : 
187,730  cubic  yards,  at  30  cents |56,31& 

To  Shaw's  Point  and  McNeil's  Point: 
221,730  cubic  yards,  at  30  cents 66,51^ 

To  McNeil's  Point  alone : 
202,260  cubic  yards,  at  30  cents 60,678 

The  head  of  all  navigation  is  about  15  miles  above  the  month  of  the  river.  Light- 
draught  boats  can  ply  from  thence  to  the  iK>rt,  and  the  roads  from  the  interior  ta 
McNeil's  and  Shaw's  points  are  as  good  as  the  heavy,  sandy  soil  of  this  country  will 
allow. 

I  am,  m%|or,  with  great  respect,  your  obedient  servant, 

Powhatan  Robinson, 

Aaeieiani  Engineer. 
Ubj,  a.  N.  Damrell. 

Captain,  Corps  of  Engineers,  U,  8,  A. 


K26. 

examination  of  the  outlet  of  habbor  of  ship  island. 

United  States  Engineer  Office, 

Mobile^  Ala.,  October  26, 1881. 

General  :  I  have  the  honor  of  submitting  the  following  report  upon 
the  examination  of  the  "outlet  of  harbor  of  Ship  Island,'^  provided  for 
by  act  of  Congress  of  March  3, 1881. 

There  was  found  a  good  channel  at  this  locality,  with  a  least  depth 
of  23  feet  at  mean  low-water  and  no  obstruction  that  cannot  be  easily 
avoided. 

No  improvement  seems  to  be  needed,  nor  could  any  one  be  found  who 
advocated  any. 

The  outlet  is  used  by  the  vessels  of  heavier  draught  loading  with  tim- 
ber from  the  various  mills  along  Mississippi  Sound,  particularly  those 
at  East  Pascagoula,  and  seems  to  be  good  enough  for  the  purpose. 

The  anchorage  inside  has  from  24  to  30  feet. 

A  copy  of  report  of  Mr.  T.  L.  Harrison,  by  whom  the  examination  was 
made,  is  herewith  inclosed. 

Respectfully  submitted. 

A.  F.  Damrell, 
Captain  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 


REPORT  OF  MR.  THOMAS  L.  HARRISON,  ASSISTANT  ENGINEER. 

Ship  Island  liRht-house  is  situated  in  latitude  30°  12'  54"  north,  longitude  88<3  57' 
56.6"  west,  distant  from  Biloxi  about  12^  miles,  and  25  miles  from  Pascagoula  River 
llght-honse.    At  the  west  end  of  the  island  is  the  pass,  the  outlet  to  sea  m>m  Missis- 
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ttippi  Sound  for  vessels  which  are  loaded  generally  with  square  timber  from  the  Pasca- 
goula  Mills,  drawing  over  18  feet. 

After  a  carefal  examination  of  the  various  channels  I  find  nothing  less  than  from  23 
to  24  feet  over  the  bar,  with  4  to  5  fathoms  inside  at  mean  low-water.  There  are  no 
obstructions  in  the  channel  (main)  which  cannot  be  easily  avoided. 

I  do  not  think  that  any  ordinary  dredge  could  work  on  the  bar,  as  it  is  generally 
rough,  and  there  Is  no  refuge  in  case  of  storms,  which  are  frequent  here. 

Alter  consultation  with  the  pilots  and  several  prominent  citizens  of  Biloxi,  I  do  not 
think  there  is  anything  at  this  pass,  at  present,  requiring  improvement.  They  all 
seem  satisfied  with  the  present  status  of  the  pass,  and  respectfully  suggest  that  in  case 
of  an  appropriation  that  the  amount  be  expended  on  the  improvement  proposed  on 
Biloxi  Bar  and  Harbor. 

I  found  that  the  soundings  did  not  differ  materially  from  those  on  United  Stutes 
Coast  Survey  charts  except  in  the  main  channel,  which  has,  I  think,  deepened. 

Vessels  arriving  here  report  to  and  clear  from  the  deputy  collector's  office  at  East 
Pascagonla. 

Should  the  Horn  Island  improvement  be  made,  vessels  drawing  over  18  feet  and  less 
than  22  feet  could  load  th^re. 

The  Ship  Island  Pass  is  in  the  Shieldsboro'  collection  district. 

Rise  and  fall  of  tide  18  to  24  inches,  according  to  wind.  Nearest  light- house  is  on 
the  island,  near  Fort  Massachusetts. 

Respectfully  submitted. 

Thos.  L.  Harrison, 

Assistant  Engineer, 


Kay. 

EXAMINATION  OF  HARBOR  AT  BILOXI,  MISSISSIPPI. 

United  States  Engineer  Office, 

Mobile,  Ala.,  February  16,  1882. 

General  :  I  have  the  honor  of  submitting  the  following  report  of 
the  result  of  an  examination  of  harbor  at  Biloxi,  Mississippi,  provided 
for  by  the  3d  section  of  the  river  and  harbor  act  of  March  3, 1881. 

The  improvement  desired  is  the  deepening  of  the  channel  from  Mis- 
f<issippi  Sound  to  the  wharves  at  Biloxi  from  4^  feet,  the  least  depth  at 
present^  to  8  feet,  at  mean  low- water. 

The  improvement  can  be  accomplished  by  dredging,  and  a  channel 
150  feet  wide  and  8  feet  deep  at  mean  low-water  obtained,  for  about 
$55,000. 

The  present  annual  commerce  of  Biloxi  is  approximately  estimated  as 
follows : 

292,000  barrels  of  charcoal,  at  22  cents $64, 240 

4,800  cords  of  wood,  at  $1.33 6,000 

7,300,000  feet  of  lumber,  at  |12 87.600 

Wool  and  hides *. 25, 000 

Poultry 10,000 

Oranges 2, 500 

Oysters,  bulk  and  shell 25, 000 

Canning  factory 35, 000 

Total  exports 255,340 

Imports,  general  merchandise  250, 000 

Total  exports  and  imports 505, 340 

Another  improvement  suggested  is  the  deepening  of  the  channel  from 
Biloxi  into  Biloxi  Bay  from  4  feet,  present  depth,  to  8  feet. 

This  can  also  be  accomplished  by  dredging,  at  an  estimated  cost  of 
about  $35,000. 

I  do  not  believe,  however,  that  a  dredged  cut  would  be  reasonably 
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l>ermanent,  and  the  improvement  could  not  be  obtained  by  any  other 
mesuis  at  a  coot  commensurate  with  its  importance. 

Tlie  report  of  Mr.  T.  L.  Harrison,  by  whom  the  examination  was  made, 
together  with  a  tracing  of  a  map  of  the  locality,  is  transmitted  herewith. 
Very  respectfully,  your  ol>edient  servant, 

A.  N.  Dambbll, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  thomas  l.  harrison,  assistant  engineer. 

United  States  Engineer  Office, 

Mobile^  Ala.,  September  15, 1881. 

^TR  ■*  *  *  *  *  *  * 

Biioxi  is  a  flourishing  town  sitaated  on  the  Mississippi  Sound;  latitude  of  light-house 

lUF  23'  45"  north,  longitude  88^  54'  04"  west.    It  has  a  resident  population  of  from 

^,500  to  3,000,  and  summer  visitors  from  5,000  to  7,000,  according  to  the  health  of  the 

city  of  New  Orleans  and  interior.    Many  New  Orleans  families  reside  here  during  the 

i»«inter. 

The  commerce  of  the  place  (coupled  with  the  wants  of  this  large  population)  justifies 
a.  fall  appropriation  for  a  much-needed  iraprovement,  viz,  dredging  a  channel  100  feet 
^wide  tlu'ongh  the  bar  south  of  the  light-house  to  the  8-foot  curve.  This,  as  projected 
i>n  the  chart,  I  think  will  be  a  permanent  improvement,  as  it  is  in  line  of  the  deepest 
^wftter  and  with  the -natural  flow  of  the  course  of  the  current. 

I  staked  out  this  new  channel,  and  it  is  now  used  by  the  revenue  cutter  and  steamer 
Heroine,  there  being  from  3  to  5  inches  more  water  in  it  than  can  be  found  elsewhere 
on  the  bar.  I  was  informed  that  frequently  during  the  winter  months  the  steamer  has 
been  obliged  to  discharge  her  passengers  and  freight  from  outside  the  bar,  in  small 
boats.  The  commerce  of  Biioxi  is  considerable,  amounting  in  receipts  (of  provisions, 
dry  goods,  &c.)  and  shipments  of  produce  (such  as  flsh,  oysters,  lumber,  charcoal, 
vrood,  Stc, )  to  more  than  $500,000.  The  shipments  of  fish,  oysters,  and  crabs  alone  last 
year  amounted  to  some  $65,000  to  $70,000.  A  large  fish,  oyster,  and  fruit  canning  fac- 
tory has  recently  been  erected  on  the  Back  Bay  of  Biioxi,  which  is  one  of  the  many 
ent'erprises  in  contemplation. 

The  dredging  as  proposed  will  be  easy  work ;  bottom  of  soft  material  (mud  and  sand), 
with  here  and  there  .a  ridge  of  hard  sand. 

•  *##•«« 

Dumping  ground  to  westward,  6  to  6i  fe«t,  three-fourths  mile  distant. 
Rise  and  rail  of  tide  20  inches  to  24  inches  (according  to  wind),  the  highest  observed 
-was  2.7  feet  (above  low-water). 

'  estimate  for  dredging  through  biloxi  bar. 

Feet. 

Length  of  canal 8,000 

Breadth  of  canal 150 

Depth  to  dig,  say 4 

(This  allows  1  foot  for  back  filling.) 
Cost  per  cubic  yard,  25  cents. 
Excavation  177,700  cubic  yards,  at  25  cent* $44, 425 

Biioxi  is  in  the  Shieldsboro'  collection  district ;  nearest  light-house  at  Biioxi  Bar. 

The  channel  from  near  the  light-house  east,  in  front  of  Biioxi,  is  about  600  yards 
wide,  and  has  sufficient  depl  h  for  all  vessels  that  can  come  in  over  the  bar  drawing  8^ 
f«et,  with  breadth  of  350  to  400  yards. 

The  only  improvement  necessary  here  would  be  the  establishment  of  a  wharf  line, 
or  front,  as  each  year  encroachments  are  made  upon  the  channel  by  extending  longer 
wharves;  *  *  *  this  abuse  should  be  corrected,  .ind  as  it  is  in  the  province  of  the 
municipal  authorities  to  act  in  the  matter,  I  think  they  will  do  so. 

Deer  Island  Flats  are  situated  oft*  Point*  Caddie  and  Red  Bluff"  (as  indicated  on  the 
charts),  east  from  Biioxi  and  distant  about  1^  miles.  The  Hats  are  of  soft  mud  and  are 
formed,  I  think,  by  the  conHueno«^  of  the  waters  of  *'  Back  Bay  "  of  Biioxi  and  the  flood- 
tide,  which  flows  out  easterly  through  Deer  Island  Pass.     The  waters  of  the  Back  Bay 
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sweep  down  loaded  with  alluvial  material,  which  is  precipitated  and  deposited  at  tbe- 
points  mentioned,  where  they  encounter  the  swift  tidal  cnrrent-s  setting  east. 

I  do  not  think  a  cut  through  these  flats  is  now  necessary,  as  all  the  vessels  plying 
in  Back  Bay  and  its  tributaries  are  of  shallow  draught.  However,  I  made  a  carefiu 
survey  of  them,  and  beg  to  submit  the  following  estimate : 

Feet. 

Length  of  canal 5,  OOO^ 

Width  of  canal 15a 

Depth  to  excavate 4 

(This  includes  1  foot  for  back  filling.) 
Excavation  112,000  cubic  yards,  at  25  cents $28,000 

Respectfully  submitted. 

Thos.  L.  Harrisox,    . 
Assistant  Engineer, 
M%].  A.  N.  Damrbll, 

Captain  of  Engineers f  U.  S,  A, 


Ka8. 

EXAMINATION  OF  HARBOR  AT  PASCAGOULA,  MISSISSIPPI. 

General:  I  have  the  honor  of  submitting  the  following  report  upon 
the  examination  of  ^*  harbor  at  Paseagoula,  Mississippi." 

This  harbor  was  found  to  be  good  enough,  but  the  object  desired 
seems  to  be  to  so  improve  the  pass  (Horn  Island)  from  the  harbor  in 
Mississippi  Sound  to  the  Gulf  of  Mexico,  that  vessels  of  heavier  draught 
can  make  use  of  it  than  at  present. 

There  is  a  depth  of  22  feet  in  the  harbor,  and  a  least  depth  of  16^  feet 
at  mean  low- water  in  the  pass. 

If  this  pass  is  deepened  to  a  least  depth  of  21  feet  at  mean  low- water 
it  will  enable  the  greater  part  of  the  vessels  which  now  are  obliged  to 
load  at  Ship  Island  to  load  at  Horn  Island,  within  9  miles  of  their  prin- 
cipal market,  thereby  avoiding  a  long,  expensive,  and  dangerous  tow- 
age of  25  miles,  and  giving  a  much  better  harbor  for  the  purpose,  as  in 
the  event  of  a  boom  of  timber  getting  adrift  in  this  locality,  as  frequently 
happens,  it  goes  ashore  on  Horn  Island  and  is  recovered,  whereas  at 
Ship  Island  a  great  deal  goes  to  sea  and  is  lost. 

The  improvement  can  be  made  by  dredging  and  probably  would  be 
reasonably  permanent,  as  the  pass  appears  to  be  slowl^^  deepening  from 
year  to  year,  from  natural  causes. 

The  estimated  cost  of  the  work  would  be  as  follows  for  a  channel  21 
feet  deep  and  100  feet  wide  (which  in  my  opinion  should  be  afterwards 
widened  to  200  feet) : 

Excavation  of  86,000  cubic  yards,  at  50  cents |43,000 

The  commerce  to  be  benefited  was  last   year,  from  custom-honse  returns, 

46,247,000  feet  lumber,  at  $15 693,705 

Coastwise,  estimated,  10,000,000  feet  lumber,  at  $7 70, 000 

Total 763,705 

And  for  the  preceding  year,  from  custom-house  returns,  *22,8'.^,000  feet  lumber, 

at  $13 '. 296,816 

Coastwise,  estimated,  5,000,000  feet  lumber,  at  $6 30,000 

Total 326.616 

Other  enterprises  in  this  locality,  at  Scranton,  East  Paseagoula,  and 
Moss  Point,  have  greatly  increased  in  number  and  capacity. 
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An  oyster^  fish,  fruit,  aud  vegetable  canning  factory  has  been  estab- 
lished at  Scranton,  a  glass  factory  at  Moss  Point. 

Liarge  works  for  creosoting  piles,  lamber,  &c.,  are  located  at  West 
Pascagoula,  and  thirteen  large  saw  and  planing  mills  at  Moss  Point, 
and  other  large  saw-mills  at  West  Pascagoula. 

The  report  of  Mr.  T.  L.  Harrison,  by  whom  the  examination  was  made^ 
is  inclosed  herewith,  and  also  a  tracing  of  a  map  illastrative. 

A.  K.  Dambell, 
Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U»  8.  A. 


REPORT  OF  MR.  THOMAB  L.   HARRISON,   ASSISTANT  BNGINBER. 

Horn  Islaod  is  sitnated  9  miles  from  the  month  of  Pascagonla  River,  bearing  from 
the  Pascagoula  River  light-house,  by  compass,  sonth  by  east  three-fourths  east ;  lati- 
tnde  of  liglit-houBe,  30^  13'  45"  north;  lon^tude,  88o  30'  56"  west. 

It  forms  an  elongated  crescent,  aud  this  pass  (which  is  between  the  east  end  of 
Horn  Island  and  west  end  of  Petit  Bois  Island)  is  the  outlet  to  sea  for  all  vessels 
-which  come  to  Pascagoula  to  load.  The  north  side  of  Horn  Island  affords  a  ''snug'' 
liarbor  for  shipping,  with  good  holding -ground  in  3^  fathoms  water;  consequently  a 
v^y  safe  place  for  loading  lumber,  timl^r,  &.c. 

The  chief  desire  of  the  mUl  men  and  timber  merchants  is  to  obtain  21  to  22  feet  through 
this  pass  at  mean  low-water,  thus  enabling  vessels  drawing  more  than  17  to  18  feet  to 
come  io  and  load,  and  saving  the  cost  of  along,  expensive,  and  dangerous  tow  to  Ship 
Island,  where  vessels  drawing  more  than  17  to  18  feet  are  now  obliged  to  load. 

The  distance  from  Pascagoula  River  light-house  to  Ship  Island,  by  compass  course, 
is  about  25  miles. 

In  the  event  of  a  boom  of  timber  getting  adrift  at  Horn  Island  it  floats  on  the  North 
Beach,  and  is  readily  recovered. 

«i  •  «  «  •  •    *  » 

The  commerce  of  the  port  is  increasing  every  year  and  now  justifies  a  speedy  im- 
provement of  Horn  Island  Pass  and  the  upper  river  (the  appropriation  now  being  ap- 
plied to  the  improvement  of  the  mouth  of  the  river,  beiiu^  ample  to  perfect  that  work). 

A  short  dumping  ground  (say  one-half  mile  distant  from  the  line  of  dredging)  can 
be  obtained.  Soft  digging  through  the  Horn  Island  Pass,  of  blue  mud  and  sand, 
mixed;  on  the  outer  bar,  aoout  60  to  100  feet  wide,  hard  sand. 

Rise  and  fall  of  tide  from  20  inches  to  24  inches,  according  to  the  wind. 

In  case  of  bad  weather  the  dredge-boat  and  outfit  could  safely,  by  a  short  tow,  have 
a  safe  anchorag#on  the  north  side  of  Horn  Island. 

A  petition  from  private  parties  has  been  made  to  erect  a  ballast  crib,  to  the  west- 
ward of  the  present  anchorage,  on  the  north  side  of  Horn  Island. 

This  would  be  a  great  improvement  on  the  present  system  of  discharging  ballast, 
and  every  facility  should  be  granted  these  parties  for  erecting  such  a  work,  as  doubt- 
less many  tons  of  ballast  are  thrown  overboard  in  the  sound,  and  to  the  detriment  of 
navigation.    Penalties  and  fines  would  be  imposed  if  the  offenders  could  be  detected. 

ESTIMATE  FOR  DREDGING  AT  HORN  ISLAND  PASS. 

Length  6,200  feet;  width  100  feet;  depth,  including  1  foot  for  back  filling,  3|  feet. 

£xcavation,  86,000  cubic  yards,  at  50  cents $43,000 

Horn  Island  Pass  is  in  the  Shieldsborongh  collection  district,  but  all  vessels  load- 
ing at  this  pass  or  at  Ship  Island  report  and  clear  from  the  custom-house  at  East  Pas- 
cagoula. Pascagoula  has  a  deputy  collector ;  nearest  light-house  is  on  east  end  of  Horn 
Islsnd. 

The  annexed  chart  will  show  the  proposed  line  of  dredging,  which  is  in  line  of  best 
water  and  natural  flow  of  current  ana  covers  the  courses  followed  by  all  the  Horn  Island 
pilots. 
Respectfully  submitted. 

Your  obedient  servant, 

Thos.  L.  Harrison, 

Assistant  Engineer, 
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Kag. 

examination  of  old  town  creek,  mississippi. 

United  States  Engineer  Office, 

Mobile,  Alu.,  February  11, 1882. 

General  :  I  have  the  honor  of  submitting  the  following  report  of  an 
examination  of  Old  Town  Creek,  provided  for  by  the  third  section  of  the 
river  and  harbor  act  of  March  3, 1881,  and  assigned  to  my  charge  by 
department  letter,  dated  May  2,  1881. 

The  creek  cannot  be  improved  for  low-water  navigation. 

For  high- water  navigation,  ft'om  about  December  1  to  Ma^^  1,  it  caa 
be  put  in  good  boating  condition  from  its  mouth  up  to  City  Point,  4 
miles  from  Verona,  on  the  Mobile  and  Ohio  Railroad,  a  distance  of  about 
30  miles  by  the  creek  and  12  miles  by  land,  by  the  removal  of  over- 
hanging and  fallen  trees  and  drift  accumulated,  at  an  estimated  cost  of 
about  $10,000  and  in  one  good  working  season. 

The  immediate  beneit  to  be  derived  would  be  a  saving  in  freight  of 
about  $1.50each  on  about  34,000  bales  of  cotton,  annually,  which  is  now 
transported  by  rail,  and  a  corresponding  reduction  in  freight  on  return 
supplies  of  probably  80  per  cent,  in  value  of  the  cotton. 

The  creek  was  navigated  during  the  high-water  season,  prior  to  the 
construction  of  the  Mobile  and  Ohio  Eailroad,  by  steamers  as  high  up 
as  Comargo,  16  miles  from  the  mouth,  and  one  steamer  ascended  in 
1852  or  1853  within  2  miles  of  City  Point. 

This  creek  is  one  of  the  main  tributaries  of  the  Upper  Tombigbee,  and 
enters  it  1^  miles  above  Cotton  Gin  Port,  in  Monroe  County,  Mississippi. 

The  report  of  Mr.  H.  Harding,  by  whom  the  examination  was  made, 
is  transmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

A.  F.  Dastrell, 
Captain  of  Engineers* 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  HORACE  HARDING,  ASSISTANT  ENGINEER. 

Tuscaloosa,  Ai<a.,  Nojoember  3,  1881. 

Major  :  In  accordance  with  orders  from  yoa,  I  completed  an  examination  of  **  Old 
Town  Creek/'  and  have  the  honor  to  Bnbmit  the  following  report  thereon : 

Old  Town  Creek  is  one  of  the  main  prongs  of  the  Tombigbee,  uniting  with  that 
stream  1^  milee  above  Cotton  Gin  Port^  in  Monroe  Connty,  Mississippi. 

The  examination  extended  to  City  Point,  4  miles  from  Verona,  on  the  Mobile  and 
Ohio  Railroad,  and  estimated  to  be  30  miles  from  the  mouth  by  the  meanders  of  the 
stream,  though  only  12  miles  in  a  direct  line. 

Before  the  construction  of  the  Mobile  and  Ohio  Railroad,  Old  Town  Creek  was  nav- 
igated to  Camargo,  16  miles  from  the  mouth,  and  in  1852  or  1853  a  steamboat  ascended 
to  within  2  miles  of  City  Point  and  took  out  500  bales  of  cotton. 

After  the  opening  of  the  railroad  the  navigation  of  the  creek  was  neglected,  and 
from  the  unchecked  growth  of  leaning  timber  and  the  accumulation  of  fallen  trees  it 
became  impracticable. 

It  is  now  claimed  that  the  business  interests  of  the  eommanit^^  require  the  reopen- 
ing of  Old  Town  Creek,  and  in  support  of  this  claim  the  following  statements  were 
given  me : 

Lee  Connty,  which  is  mainly  interested  in  the  proposed  improvement,  was  organized 
in  1867,  with  a  population  estimated  at  12,000.    This  had  increaned  to  20,594  in  18H0. 

The  cotton  shipments  from  railroad  stations  within  the  countv  have  increased  from 
10,000  bales  in  lc<67  to  :i4,000  in  18^.  Of  this  last  amount  14,000  bales  woro  raised  in 
Lee,  the  remainder  being  drawn  from  neighboring  counties. 

The  railroad  being  the  only  transportation  route  now  open,  charges  are  high,  being 
|3.75  per  bale. 
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It  iB  in  order  to  reduce  this  high  rate  by  opening  a  competing  route,  that  the  im- 
provement is  mainly  desired. 

By  river,  the  freight  rate,  with  insurance  and  storage,  would  not  exceed  $2.25  per 
bmle,  a  reduction  of  fl.SO,  which,  applied  to  34,000  bales,  would  make  an  annual  saving 
tn  tlie  community  of  |50,000. 

There  would  also  be  a  reduction  in  rat>es  on  goods  brought  up  the  river,  which  would 
consist  principally  of  cotton  bagging  and  ties,  sugar,  coffee,  molasses,  and  fertilizers. 

On  the  supposition  that  the  railroad,  by  reducing  rates,  would  retain  all  the  business 
that  is  most  conveniently  served  bv  it,  there  would  remain  to  be  transported  by  river 
an  amount  variously  estimated  at  from  5,000  to  8,000  bales  of  cotton,  wnich  at  present 
has  to  cross  Old  Town  Creek  in  order  to  reach  the  railroad.  The  roads  across  the 
oroek  bottom  are  so  bad  in  winter  (when  cotton  is  marketed)  that  often  only  a  single 
b^e  is  hauled  by  a  four-mule  team.  Hence,  all  cotton  raised  east  of  the  creek  would 
take  river  transportation  were  it  available.  Directlv,  therefore,  by  affording  a  more 
convenient  and  accessible  route  to  market,  as  well  as  indirect! v  by  securing  the 
advantages  of  competition,  the  proposed  improvement  would  greatly  benefit  the  com- 
monity,  and  it  only  remains  to  consider  the  practicability  and  cost  of  such  improve- 


Low  water  navigation  in  Old  Town  Creek  is  impracticable.  I  suppose  a  box-drain 
12  Inches  square  would  readily  pass  all  the  water  that  was  flowing  in  the  creek  when 
I  saw  it.  But  the  banks  are  m>m  60  to  80  feet  wide  at  the  base,  100  to  125  at  the 
sarface,  and  10  to  15  feet  high,  and  after  the  winter  rains  have  set  in,  generally  from 
December  1  to  May  1,  the  creek  is  from  6  to  16  feet  above  low  water. 

There  are  no  shoals  or  rapids  in  the  stream,  and  no  artificial  obstructions,  except  a 
hridge  6  miles  below  City  Point. 

This  bridge^  the  president  of  the  county  board  of  commissioners  informed  me,  would 
he  converted  into  a  draw-bridge  by  the  county  if  the  creek  should  be  made  navigable. 

The  removal  of  fallen  timber  and  drift  accumulations  could  be  easily  and  cheaply 
done,  as  in  dry  weather,  at  low-water,  a  large  proportion  could  be  burned. 

The  leaning  and  overhanging;  trees,  bein^  mainly  the  growth  of  the  last  twenty 
years,  are  mostly  of  moderate  size,  and  I  estimate  that  the  whole  improvement  could 
he  made  at  a  cost  of  $:300  per  mile. 

To  this  should  be  added  the  cost  of  a  suitable  working  outfit,  which,  consisting  of 
a  light  quarter-boat,  provided  with  blocks,  ropes,  and  tools,  could  be  furnished  for 
not  exceeding  $1,000. 

The  estimated  cost  of  the  improvement  would  therefore  be  as  follows : 

30  miles,  at  $300 $9,000 

Outfit.. 1,000 


10,000 

I  think  the  improvement  could  be  completed  in  one  season,  if  it  could  be  commenced 
as  early  as  June  1. 

Very  respectfully, 

Horace  Harding, 

AsaiBtant  Engineer. 
Major  A.  N.  Damrbll, 

Captain  of  Engineers,  U.  S.  A, 
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INSPECTION  OP  THE  IMPROVEMENT  AT  THE   SOUTH  PASS  OF  THE  MIS- 

SISSIPPI  RIVER, 


report  of  captain  william  h,  heuer,  cos  ps  of  engineers,  in- 
spectino  officer,  for  the  fiscal  tear  ending  june  30,  ihls. 

Office  United  States  Engineers, 

New  OrleanSy  La.^  July  27,  1882. 

Gbksral  :  I  have  the  honor  to  transmit  the  annual  report  of  the 
progress  of  the  work  on  the  improvement  of  the  South  Pass  of  the  Mis- 
sissippi Hiver. 

Mr.  C.  Donovan,  assistant  engineer,  has  been  in  local  charge  of  the 
work  of  examinations  and  surveys  at  the  pass  during  the  year,  and  in 
bis  report  accompanying  this  will  be  found  details  of  all  changes  which 
have  occurred  there. 

During  the  entire  year  there  has  been  a  channel  having  a  least  depth 
of  30  feet  of  water  in  it  between  the  jetties  and  extending  to  deeper 
water  in  the  Gulf.  The  lea«t  width  of  this  channel  was  20  feet,  its 
greatest  width  was  340  feet,  while  its  average  width  was  about  105  feet. 

The  26-foot-deep  channel  had  a  least  width  of  200  feet  in  the  jetties 
and  extending  into  the  Gulf,  except  for  a  few  days  during  the'year,  when 
there  waiS  a  deficiency  in  width  beyond  the  jetties,  occasioned  by  a  small 
mud  lump  coming  up  into  the  channel,  having  over  its  top  for  a  few 
days  a  depth  of  24  feet  of  water.  This  has  since  been  dredged  down  to 
a  depth  of  29.8  feet.  There  was  also  a  slight  deficiency  in  width  of  this 
channel  for  five  days  right  between  the  outer  ends  of  the  jetties. 

In  the  South  Pass  there  has  been  a  channel  26  feet  in  depth,  whose 
least  width  anywhere  was  50  feet.  In  fact  the  channel  in  the  pass  has 
gradu»lly  impi^oved,  and  now  in  its  10  miles  of  length  there  is  a  30-foot 
cbaunel  except  for  about  1.2  miles  in  length. 

The  dredge-boat  Bayley  was  dredging  at  the  channel  in  and  beyond 
the  jetties  for  eighty-seven  days,  of  which  fifty-one  days  were  devoted 
to  the  channel  in  the  Gulf  and  thirty-four  days  to  that  within  the  jetties. 
The  other  two  days'  dredging  was  in  the  pass  proper. 

l&o  additional  work  was  done  at  the  Head  of  the  Passes.  Kear  Bayou 
Grande  an  extension  95  feet  in  length  was  made  to  the  lattice  dam,  and 
at  Picayune  Bayou  a  dam  made  of  piles,  lattice  work,  and  brush  106 
feet  long  was  built. 

To  the  jetties  proper  some  little  masonry  work  was  added,  and  a  few 
wing-dams  and  16  cribs  were  placed  in  position,  mainly  for  the  protec- 
tion of  the  jetties  and  the  laud  accretions  outside  of  them. 

A  little  settling  yet  occurs  to  the  jetties,  and  during  the  year  it  has 
averaged  about  3  inches. 

S^ear  the  shore  ends  of  the  jetties  low  levees  of  plank,  brush,  and  bal- 
last were  built,  aggregating  nearly  a  mile  in  length. 

1329 

84£ 


1330   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Our  surveys  near  the  Head  of  the  Passes  show  a  deepening  of  6  feet 
in  Pass  ^  L'outre  since  1875.  The  shoal  area  between  this  pass  and 
South  Pass  is  gradually  extending  up  river.  The  details  of  these 
changes,  as  well  as  others  in  this  vicinity,  are  well  shown  on  chart  No.  7. 

Between  the  jetties  the  channel  has  varied  more  in  width  than  in 
depth.  The  table  on  page  25  of  Mr.  Donovan's  report  shows  the  do- 
tailed  changes.  A  deep  hole,  which  formerly  had  a  depth  of  40  feet  of 
water  in  it,  and  which  now  has  a  depth  of  98  feet,  is  forming  between 
the  jetties  and  about  two-thirds  of  a  mile  below  their  shore  ends. 

About  800  feet  out  into  the  Gulf,  and  nearly  on  the  prolongation  of 
the  west  jetty,  a  small  mud  lump  has  formed,  and  now  shows  its  top 
just  above  the  suiface  of  the  water. 

The  surveys  were  this  year  extended  out  into  the  Gulf  7  miles  beyond 
the  outer  ends  of  the  jetties,  or  until  a  depth  of  300  feet  of  water  was 
found,  with  a  view  to  note  changes  which  had  occurred  over  this  area 
since  1876.  The  changes  are  marked,  and  show  where  much  of  the 
river  sediment  htte  lodged. 

In  the  fan-shaped  area,  extending  about  1  mile  beyoud  the  jetties,  and 
covering  about  1^  square  miles  of  area,  the  average  amount  of  deposit 
or  shoaling  was  1.30  feet  in  height.  On  diagram  No.  1  of  Mr.  Donovan's 
report,  page  34,  it  will  be  seen  that  in  two  of  the  large  subdivisions  in 
the  prolongation  of  the  axis  of  the  jetties  there  has  been  a  deposit  ex- 
ceeding 3  feet  in  height;  other  but  smaller  subdivisions  on  both  sides  of 
this  line  show'both  a  scour  and  fill,  but  the  quantity  of  scour  as  com- 
pared with  the  fill  is  very  small.  Since  1870  the  fill  over  the  fan-shaped 
area  here  referred  to  has  amounted  to  4.72  feet  in  average  vertical 
height. 

The  diagram  on  page  31  is  well  worthy  of  study,  and  shows  graph- 
ically the  movement  of  the  curves  of  different  depths  from  1877  to  the 
present  time.  Elates  I  and  II  show  this  movement  more  in  detail.  Un- 
less the  diagram  and  plates  are  carefully  studied,  they  are  apt  to  niis> 
lead,  but  when  understood  they  are  the  most  valuable  and  instructive 
part  of  the  report.  • 

On  chart  No.  3  is  found  a  comparison  by  profiles  of  the  surveys  of 
1870,  1879,  and  1882. 

Some  of  the  results  are  anomalous  and  are  not  understood,  as  in  some 
instances  the  profiles  of  1882  show  a  deepening  between  the  200  and  300 
feet  of  depths,  in  some  places  amounting  to  30  feet,  and  some  of  these 
deepenings  extend  over  considerable  distances. 

So  far  as  the  survey  of  1882  is  concerned,  I  can  only  say  that  it  was 
carefully  made  under  extremely  favorable  conditions,  having  had  calm 
weather,  smooth  sea,  good  angles,  three  simultaneous  instrumental  ob- 
servations to  nearly  every  sounding,  besides  running  on  well-defined 
ranges,  and  it  was  made  by  the  same  experienced  parties  as  were  en- 
gaged in  all  our  surveys. 

A  few  surface  current  observations  were  made  in  the  jetties  and  oat 
in  the  Gulf  with  a  view  to  ascertain  the  difference  of  velocities  of  the 
current  in  the  jetties  where  the  river  may  be  said  to  be  walled  up  and 
in  the  Gulf  where  the  river  has  a  chance  to  spread.  The  results  are 
shown  on  Chart  No.  7 ;  they  are  far  from  uniform,  and  are  unsatisfactory. 
When  combined  and  compared,  they  show  about  10  per  cent,  less  velo- 
city at  1  mile  distant  than  in  the  jetties. 

My  acknowledgments  are  due  Messrs.  Donovan  and  Raymond  and 
their  assistants  at  the  jetties  for  valuable  and  efficient  services  rendered 
during  the  year. 
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BflTIMATB    OF   FUNDS    REQUIRED  FOR    EXAMINATIONS  AND  SURVEYS  AT  SOUTH  PASS 
OF  THE   MISSISSIPPI    RIVER,   DURING  THE  FISCAL  YEAR    ENDING  JUNE  30,   1884. 

3  assistant  engineers |^),925 

1  recorder - 1,080 

1  clerk *. 900 

1  steam  engineer 1, 200 

1  water-level  observer 120 

6  aeam«>n 4,740 

Bent  of  office 180 

Sent  of  assistant  engineer's  quarters 240 

Kileage  and  traveling  expenses 150 

Pnel  for  launches ■. ^..  600 

Bepairs  to  launches  and  boats 1,200 

llaterials  and  supplies  for  launches 500 

Stationery  and  supplies  for  office 200 

Coni  ingencies 2,  000 

Total 17.035 

Money  statement 

July  1,  1881,  amount  available $22,296  34 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstandiug 
liabilities  July  1,  1881 16,043  15 

July  1,  1882,  amount  available 6,253  19 

Amount  appropriated  by  act  passed  August  2,  1882 10, 000  00 

Amonn  t  available  for  fiscal  year  ending  June  30,  1883 16, 253  19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  10, 000  00 

Respectfully  submitted. 

W.  H.  Heuee, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  c.  donovan,  assistant  enoinekr. 

*  United  States  Engineer  Office, 

Port  Eads,  La.,  July  21,  1882. 

Sir:  I  have  the  honor  to  report  the  present  condition  of  the  works  constructed  by 
Mr.  James  B.  Eads,  for  the  improvement  of  South  Pass  of  the  Mississippi,  and  also 
the  amount  and  character  of  the  work  done  during  the  fiscal  year  ending  June  30, 1882. 
Tlie  results  of  examinations  and  surveys  made  duriug  the  year  are  given  herein,  and 
comparisons  with  earlier  results  presented,  so  that  the  efiect  of  the  works  upon  the 
channel  from  the  main  river  above  the  Head  of  the  Passes  through  South  Pass  and 
iDto  the  Gulf  of  Mexico  for  a  distance  of  7  miles  from  the  ends  of  the  jetties  may  be 
followed.  ' 

The  following  charts  and  plates  of  diagrams  accompany  this  report : 

No.  1.  Chart  of  channel  from  opposite  South  Pass  light-house  to  the  end  of  the 
jetties. 

No.  2.  Chart  of  a  part  of  the  Gulf  of  Mexico,  showing  depths  out  to  100  feet. 

No.  3.  Chart  of  a  part  of  the  Gulf  of  Mexico,  showing  depths  out  to  300  feet. 

No.  4.  Chart  of  South  Pass,  from  South  Pass  light-house  to  Bayou  Grande. 

No.  5.  Chart  of  South  Pass,  from  Bayou  Grande  to  the  Head  of  Passes. 

No.  6.  Chart  of  the  Head  of  Passes. 

No.  7.  Chart  showing  various  sections,  plans,  &.c. 

Plate  I.  Diagrams,  showing  changes  in  the  Gulf. 

Plate  II.  Diagrams,  showing  changes  in  the  Gulf  from  1876  to  1882. 

AT  the  head  OF  THE  PASSES. 

No  work  has  been  done  at  this  poiot  during  the  year,  nor,  in  fact,  since  July,  1879. 
Tlie  condition  of  the  works  is  unchanged  from  what  was  reported  in  connection  with 
thorn  in  my  last  annual  report.    By  reference  to  Chart  No.  6,  it  will  be  seen  that  with 
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the  exception  of  portions  of  west  T-bead,  east  T-head  extension,  and  npper  dam,  the 
works  at  Ibis  point  are  entirely  buried  by  tbe  deposits  wbicb  tbey  have  caused  to  ac> 
camnlate.  The  mattress  work  in  the  portions  mentioned  continues  to  settle  and  is 
all  below  average  flood-tide,  while  the  piles  and  other  wood-work  above  the  snrfaoe 
of  the  water  are  badly  decayed.  The  depth  of  water  through  the  breaks  in  east  T-head 
extension  and  upper  dam  has  not  increased  during  the  year,  from  the  fact  that  tlie 
foandation  mattresses  are  in  place,  in  every  case,  and  while  the  depth  of  water  jnst 
below  the  upper  dam,  caused  by  the  overfall,  is  from  20  to  40  feet,  yet  a  chanoel  of 
greater  depth  than  8  feet  canuot  be  trace<l  from  these  breaks  into  either  pass.  Tlie 
channel  into  South  Pass  has  continued  to  deepen  and  the  desired  shoaling  above  up- 
p*^r  dam  has  iu creased. 

The  depth  of  water  over  west  T-head,  above  its  junction  with  the  shoal  formed  to 
tht^  westward  of  it,  is  from  1  to  4  feet,  and  while  deep  water  runs  close  to  this  struct^ 
ure  on  the  channel  side,  with  apparent  liability  of  undermining^  it,  still  it  has  thns 
far  been  undisturbed  and  the  foundation  mattresses  maintain  their  original  positions. 

MaHrf»»-9ilh  acrow  Southt^est  and  Northeatl  Pa9se», — ^The  western  l,0(%-feetof  thesill 
across  Southwest  Pass  has  settled  about  2  feet  during  the  year.    Mattresnos  are  in 
place  throughout  the  entire  length  of  the  sill,  as  is  ascertained  in  making  sounding 
thereon;  the  fact  that  there  is  deeper  water  on  either  side  of  the  sill  than  in  the 
locality  where  it  was  placed  also  indicates  that  the  mattresses  are  still  in  place. 

The  sill  across  Northeast  Pass  is  still  in  place  and  indicates  no  settlement  duriog^  th« 
year. 

IN  SOOTH  PABS  ITSELF. 

The  extension  of  96  feet  iu  length  of  lattice-dam  which  was  added  to  the  old  dam 
near  the  head  of  Bayou  Grande  last  year  was  washed  away  iu  July  and  August  and  re- 
built in  October:  with  this  exception  no  work  has  been  done  in  the  pass  proper  dar- 
ing the  year.  Tne  lattice-dams  which  were  built  last  year,  and  are  fully  described  in 
iiiy  last  report  (see  page  1247  Appendix  L  of  the  Report  of  the  Chief  of  Engineers 
for  1881),  are  still  in  place  and  in  good  condition,  except  30  feet  in  length  of  the  outer 
end  of  No.  1  above  Goat  Island,  which  has  been  washed  away.  In  rebuilding  the 
above-mentioned  extension  to  the  dam  near  the  head  of  Bayou  Grande  the  following 
material  was  used:  18  piles,  5,760  feet  B.  M.  scautling,  120  linear  feet  6  by  12  inch 
waling  streak,  2,000  carriage-bolts,  and  125  feet  of  f-iiioh  chain,  the  latter  connecting 
the  outer  pile  in  the  dam  with  another  further  upstream,  to  give  greater  stability. 

'dam  across  bayou  GRANDE. 

This  dam  has  undergone  no  change  since  last  reported  upon,  June  30,  1881,  and  is 
in  fair  condition,  its  upper  surface  being  from  3  to  4  feet  below  avemge  flood-tide. 

The  depth  of  water  through  the  bayou  has  increased  H  ^^^^  during  the  year,  and 
now  averages  6  feet  and  is  quite  uniform,  while  the  bayou  is  decreasing  in  width. 

DAM  ACROSS  PICAYUNE  BAYOU. 

During  the  month  of  Au^nst  a  new  dam  was  built  across  this  outlet,  which  leaTet 
the  pass  at  a  locality  five-eighths  of  a  mile  above  South  Pass  light-house.  Six  years 
ago  a  dam  was  built  100  feet  below  the  present  one,  but  it  had  deteriorated  to  such  an 
extent  as  to  be  of  little  value  in  stopping  the  flow  through  this  bayou.  The  present 
dam  is  166  feet  long  and  consists  of  two  rows  of  piles  8  feet  apart,  with  nine  piles  in 
each  row,  connected  by  waliug-pieces  extending  from  shore  to  shore.  Between  the 
piles  and  resting  against  them  are  placed  lattice-aprons  made  of  2  by  6  inch  scantlings 
rroesiug  each  other  at  right  angles;  they  are  2  feet  apart  from  center  to  center,  and 
are  fastened  together  by  carriage- bolts.  The  space  between  the  two  lattice-dams  thns 
formed  was  then  fllled  with  loose  willows,  which  were  ballasted  with  stone  near  the 
shore  ends  of  the  dam,  and  with  gravel  in  the  center.  A  section  of  this  dam,  which 
hss  effectually  closed  the  bayou,  is  shown  on  Chart  No.  7.  In  its  coostruction  18  piles, 
2,520  feet  B.  M.  scantling,  157  cords  of  willows,  57  cubic  yaixls  of  stone,  248  cubic  yards 
of  gravel,  and  314  bolts  were  used. 

AT  THE  MOUTH  OF   SOUTH  PASS. 

Aside  from  a  small  amount  of  masonry  no  work  has  been  done  on  the  Jetties  proper 
during  the  year;  wing-dams  have  beeu  built  and  other  work  done  to  improve  and 
maintain  the  channel  *Hhrongh  the  Jetties,"  but  with  the  exception  of  a  lew  cribs  it 
has  been  mostly  of  a  temporary  character. 

EAST  JETTY. 

CrUhwork, — Daring  the  year  sixteen  cribs  built  of  palmetto  piles  have  been  placed 
as  follows :  Five  spur-cribs  (Nos.  ti2, 83,  b4,  85,  and  86)  on  the  sea  side  of  the  east  Jetty, 
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bet^vreen  Stations  66  and  71,  to  strengthen  and  protect  the  concrete  wall  in  this  local- 
ity.    Three  (Nos.  87,  88,  and  93)  were  placed  on  the  sea  slope  of  hase-Unereef ;  three 
(Noe.  47,  48,  and  94)  forming  a  wing-dam  at  Station  112,  west  jetty;  three  (Nos.  95, 96, 
uicl  97)  forming  a  wing  dam  at  Station  112,  east  jetty,  and  two  (Nos.  98  and  99)  forming 
a  ^ring-dam  at  the  onter  end  of  the  west  jetty.    These  crihs  are  built  in  precisely  the 
same  manner  as  similar  ones,  ihe  constrnction  of  which  is  fnlly  described  in  a  previous 
report.     (See  Appendix  L,  page  1124,  of  Report  of  the  Chief  of  Engineers  for  1880.) 
The  cribs  placed  on  base-line  reef  to  prevent  its  further  recession  have  not  been  eliect- 
ual  in  that   respect,  as  by  reference  to  Chart  No.  1  it  will  be  seen  that  the  reef  has 
leceded  from  them,  or,  rather,  has  been  washing  away  since  joining  the  new  land  forma- 
tion above  it.    Three  courses  of  palmetto  piles  were  added  to  these  cribs  after  they 
liad  settled  somewhat,  and  their  upper  surface  is  now  2.5  feet  above  average  flood-tide  ; 
tHey  prevent  the  reef  from  changing  its  junction  with  the  jetty,  and  thereby  prevent 
■And  from  being  thrown  over  the  jetty  into  the  channel.    The  upper  surfaces  of  other 
eribs  mentioned  are  at  average  flood-tide. 

On  Chart  No.  7  is  given  a  plan  showing  the  total  nnmber  of  cribs  in  place  June  30, 
18H2,  and  their  location. 

The  following  table  gives  the  dimensions,  character,  location,  &.o.,  of  each  crib 
placed  during  the  year,  and  the  total  amount  of  material  in  all  that  have  been  built 
■ince  this  work  was  commenced.  The  number  of  each  crib  corresponding  to  that  given 
im  the  table  will  be  found  on  the  plan  above  referred  to. 


1 334   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


06 


o 
;. 


'^ 


9 


•        »    •    • 

.1^  '*^   ^A  «»  «A 


«  9 


■*»  «a  ■*»  4» 'M 

"^"^SSs  2  9  ?*  t-  fc- 
o©©p,^ 

3  $  S  S<-!»-«  h  ». 
•  2  •  ' ' 


r  *>  V 


O'O' 


g  a  p  g  g  c  OS  9 g 


X  $  ip  * 

2  ®  SI  ^ 
c;  af  «r  c 

•  See 
^  h  k  ^ 

«    £    O    « 

•-  .S  T"  -r- 

i'    im    "    " 

cT©  o'o 

+  +  +  -+- 


e  s  d  g 

5  ^  .2 .2 
S  ^  w  *<S 
4  eS  «  « 
■*3  «» -S  «rf 

ODeACfiGO 


9/  9  a 

*  •  « 

i,   D  g 

a  a 
-co  s. 


00 

OS 
id 

1 


6 

d 

5 

OB 


— ^1 


s 


^90jp  JO  joqcaiij^ 


'9a|d 
)09|  JO  leqoinx 


^ 


i 

■♦* 

00 

OD 
*0 


3» 


•5 


'waadXo 
999J  JO  joqaxnx 


^90j  JO  J9qinn|{ 


CO 


33 


•  o 

:2 

1 
> 

• 

s; 


^ 


CO 

5 


00 


4D  O  to  CD  4P  ' 

Cd  CO  00  CC  CQ 


;s^' 


iO 


e4^C4^CI 


f^  O  lO  ^  «  rt  -i 

—  1-t  Q  ?o  r-  1-t -H 


^1 


I    — 


c 

a 
o 

a 
d 
« 

S 


« 

«? 


d 
o 


'3  "CCS  "3 

a  a  a  a  a 

o8  c9  oS  OS  ct 

X  X  X  X  X  X  X  X 

OOOSOtAtOm 


X 

o 


tOtli 


i 


a 
ee 


«0 

XX 
X  -^ 

XXXXXXXXX> 


CO  M  l>" 


r-  r-  •-  I"- 1-  r*  •-•  •" 

^^  ri  fH  ^-  i-l  t*-  I-  t- 


C0_^ 

a  etS 

«  ^r*  p^  —  ^ 
X  X  X  X  X  X 

CC  O  tft  tf  cc  o 
l->  ?I  ^  —  t-(  ?l 

X  X  X  X  X  \ 
rt  i-i  'J'  »  <s  ?»i 
®  -♦  i^  «  X  « 


a 

9 

90 

a 
« 

,d 


o 


a 


^  -  -    ■    - 

9 

a. 

CO 


a 

9 

>-» 

O 
•♦- 

P. 

9 

SS      .  .        .-  „^  . 

©CO        •^■■■•-•«^''-- 


o  o  o  o  c  o 

'C-C'T-C'C'C 


la 


•  =    •ST*' 


X 


CI 


o 
ce 


u 

a 


§      2 


'  a 


o 


a 


S-  3 

9  no 

00  e 

"2  •-« 

CB  ee 

o  c 

H  H 


'qpo  JO  JL9qmn »{ 


^S$SS^%SS$ 


•ft  t-  I 


00 

•E 
o 


a 

a 

00 


a 
ee 

t& 

a 

•^ 

a 


a 
I   > 


a 
xi 

es 


ee 
a 

'  f  2 

c  o 

^? 


H 

dif- 

Is 

^^  a, 

at 

^* 

*-3 


APPEND  rx   L. 


1335 


*nry. — During  the  months  of  Jul}'  and  August,  1881,  220  linear  feet  of  rabble 
wall  was  built,  and  110  feet  which  was  partially  bnllt  last  year  was  com- 
pleted, between  Stations  87  -J-  20  and  90  -|-  50.  The  average  dimensions  of  this  portion 
ia  3  l>y  2.4  feet,  and  contains  68  cubic  yards  of  uiasonrj'.  Five  blocks  of  masonry  con- 
nstini^  of  rubble-stone  laid  in  cement  mortar  were  built  upon  the  spur-cribs  between 
Sfciktions  66-and  71,  and  two  were  built  for  a  similar  purpose  upon  a  sand  foundation 
at  Stations  64  and  65.  The  average  dimeusions  of  these  blocks  are  13  by  4  by  4.3  feet, 
and  they  contain  a  total  of  62  cubic  yards  of  masonry. 

"With  slight  exceptions,  the  maaonry  throughout  this  jetty  is  in  good  condition,  and 
its  settlement,  as  shown  by  the  following  table,  has  been  very  slight  during  the  year. 
The  number  of  linear  feet  and  character  of  masonry  in  place  June  30,  1882,  is  repre- 
sented on  Chart  No.  1,  and  explained  in  a  note  thereon. 

Xhe  following  table  gives  the  elevation  of  the  top  of  the  parapet  wall,  above  average 
flood-tide,  according  to  levels  taken  at  various  dates,  at  points  100  feet  apart;  it  also 
gives  the  subsidence  during  the  year  and  since  the  wall  was  built. 


Table  ffiving  elevation  referred  to  average  flood-tide^  and  total  eubeidence  of  masonry  wall  on 

east  Jetty. 


Elevation  in  foet. 


Total  sob- 
Btdenco. 


B 


Dale  when 
boilt. 


a 
d 


JSteMon. 

«3  +  20  I 
«4+25 

<6  +  15 
68  +  15 
«7  +  15 
68+15 
«+15 ., 

70  +  15  I 

71  +  15  , 
72+15 
73+15 
74  +  15 
75+  15 
78+15 
77  +  15  ' 
78+  15  , 
79  f  15 
»+  15  ' 
81  +  15 
82+15 
83+15 
84+15  ' 
85+15  ■ 
M  +  15  , 
«7+  15 
«8 

m 

90 

«i 

92 

93 

94 

95 

96 

97 

98 

» 
190 
101 

101  +  79 
103 
104 
105 
106 

107  I 

106 


1881. 


1882. 


ti  ■*j 


5 


1881. 

June..." 4,35  4.26 

May 4.21  4.18 

1880 

April  ..' 4.26  4.18 

...do '4.40  4.37 

..do    4.30  4.27 

. .  do 4.  27  4.  23 

--do 4.36  4.31 

-.  do 4.34  4.32 

...do 4.30  4.27 

...do 4.34  4.31 

May 4. 33  4.  .TJ 

do 4.  5.5  4.  .'>2 

...do 4.31  4.29 

...do    4.31  4.29 

...do 4.47  4.43 

..  do 4.30  ,  4.25 

...  do 4.  35  4.  34 

...do 4.  07  I  4.03 

April 3.  86  ,  3.  84 

do 4.20  '  4.  18 

..do 4.20  4.  IK 

...do 4.00  3  94 

..do 4  12  4.10 

.  .  do 3.  H6  3.  83 

Juue 3.99  3.  JK) 

July 3.91 

. .  do 3.  H4 

. .  do 3.  7H 

...do 3.97  3.94 

...do 3.87  3.82 

.  ..do 4.05  4.  03 

...do 4.34  4.31 

...do 4.12  4.07 

June I  3.  9K  4.02 

March    '  4.V4  3.96 

..do ;^.  93  3.84 

February  ...    3.  58  3. 40 

...do  -.! 3.97  3  88 

Januar}'    ..  ,4.01  3.90 

. .  do 4.  03  I  3.  90 

Juno 4.96  4.88 

...do 4. 75  4.  67 

.do 4.  90  4  82 

March 4.96  4.88 

...do 4.92  4.82 

...do 4,85  ,  4.74 


C-l 

a 

V 


4.23 
4  15 

4.06 
4.33 
4.25 
4.21 
4.28 
4. 28 
4.  25 
4.  30 
4.27 
4.49 
4.  24 
4.  19 
4.38 
4.21 
4.  29 
3.96 
3.82 
4.  13 
4.14 
3.  82 
3.8* 
3.  (i7 
3.03 
3.  82 
3.72 
3.69 
3.78 
3.  58 

3.  95 

4.  22 
3!  94 
3.88 
.3.79 
3.68 
3.  30 
3.69 
3.77 
3.70 
4.69 
4.53 
4.65 
4.70 
4.61 
4.54 


sS 


4.21 
4.10 

'  4.04 
,  4.30 
4.19 
4.15 
4.23 
4.21 
4.19 
4.  25 
4.  22 
4.42 
4  19 
4.13 
4  32 
4.16 
4.23 
3.89 
3.77 
4.07 
4.08 
3.72 
3.  65 
3.  52 
3.  50 
3.  62 
3.  58 
3.  51 
3.41 
3.  37 
3.  8J> 
4.16 
3.  85 
3.  72 
3.68 
3.37 
3.21 
.3.61 
.3.69 
3.62 
4.63 
4.50 
4.61 
4.67 
4  .58 
4.50 


a 
9 

*-3 


4.20 
4.08 


4. 

4. 

4. 

4. 

4 

4. 


03 
27 

18 
15 
21 
22 


4.18 
4.  24 
4.  22 
4.42 
4.16 
4.10 
4.28 


11 
19 


3.  (-6 
3.74 


4. 
4. 


05 
07 


3.  65 
3.  61 
3.  35 
3.40 

3  54 
3..>4 
3.42 
3.  .32 
3.  20 
3.  85 

4  14 
3.81 

.3.  (54 
3.60 
3.  30 
3.08 

3.  51 
3.61 
3.53 

4.  54 
4.44 
4.  .56 
4.59 
4.50 
4.41 


0 
Ha 

P 


0.15 
0.13 

0.23 
0.13 
0.12 
0.12 
0  15 
0  12 
0.12 
0.10 
0.11 
0.13 
0.15 
0.21 
0.19 
0.19 
0.  16 
0.21 
0.12 
0.  15 
0.13 
0.  35 
0  51 
0.51 
0.59 


0.  65 
0.67 
0.20 
0.  20 
0,31 
0,34 
0.44 
0.63 
0.50 
0.46 
0.40 
0.  50 
0.42 
0.31 
0.34 
0.37 
0.42 
0.44 


a 

a 


.3 


0.15 
0.13 

0.58 
0.40 
0,40 
0.62 
0.39 
0.38 
0.,54 
0..37 
0.42 
I  0.21 

0  43 
0.57 
0.42 
0.54 
0.51 
0.63 

!  0.65 
0.  51 
0.46 
0.94 
1.02 

1  25 
1.19 
0.37 
0.30 
0.36 
1.17 
1..50 
0.92 

0.  .52 
0.81 
0.96 
0.93 
1,21 

1.  27 
1.  03 
1.03 
0.98 

I  0  71 
0.  75 
0  82 
I  0.81 
'  0.93 
:  1.08 


Remarks. 


Parapet  wall  from  Station  63  +  30 
to  Station  101  +  79  is  bnilt  of 
rubble-stone  laid  in  cement. 


rarap«»twall  from  Station  102  +  16 
to  Station  116  +  33  is  built  of 
concrete. 
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Table  giving  ehration  re/erred  to  average  fiood-iide,  «fr. — Continaed. 


Elevation  in  feet. 

Total  snb- 
sidence. 

1881. 

1882. 

a 

• 

• 

.a 

Dato  when 

— 

— 

3 

X 

ae 

bnilt: 

• 

• 

g 

9t 

• 

* 

u 
it 

s 

• 

•-4 

B 

"3 
5c 

1 

o 

Hi 

• 

....do 

B 
S 

4.74 

< 

4.64 

4.44 

4.40 

a 

9 
4.28 

it 

a 
0.46 

s 

109 

1.08 

110 

April 

4.81 

4.66 

4.39 

4. 32 

4.19 

0  62 

1.37  , 

111. 

, . . .  do 

5.03 

4.00 

4.67 

4.51 

4.47 

0.56 

1.29  1 

112' 

....do 

5.23 

5.13 

4.92 

4.87 

4  73 

0.50 

1.18 

113 

do 

5.40 

5.37 

5.  15 

.'1.09 

4.96 

0.44 

1.19 

114 

' do 

5.79 

5.62 

5.51 

5.46 

5.32 

0.47 

1.20 

115 

do 

6.18 

6.09 

5.91 

5.85 

5.69 

0.49 

0.94 

115  4-90 

,  June 

6.31 

6.22 

5.99 

5.93 

5.78 

0.53 

1.03 

116  +  60 

; do 

2.82 

2.72 

2.48 

2.40 

2.25 

0.57 

1.33 

117  +  08 

1 do 

2.74 

2.67 

2.43 

2.33 

2.15 

0.59 

1. 43 

117  +  52 

. . .  .do 

2.00 

1.97 

1.56 

1.35 

1.18 

0.91 

1.02 

ATcraf^e  sabaideuce 0. 35     0. 81 

Greateat  subsidence  (at  Station  117+52  last  block,  end 
of  jetty) 0.91      1.92 


Kemarks. 


Parapet  wall  at  SUtion  lU 
raised  0. 3  feet  by  plastering  la 
September.  1880. 

From  Station  116  +  33  to  117  +  7S 
tbere  is  no  parapet.  LeveU 
were  taken  on  foondatioa 
blocks. 


Miteellaneous  work. — During  the  year  108  cords  of  willows  were  placed  upon  the  east 
jetty  at  different  sections  between  Stations  31  and  50,  to  bring  its  surface  at  these 
points  above  average  fiood-tide.  The  total  distance  covered  in  this  way  is  535  feet. 
Thirty-six  cubic  yards  of  gravel  were  placed  on  the  river  side  of  the  concrete  blocks 
near  Station  65,  to  prevent  the  escape  of  water  under  them. 

In  order  to  secure  the  channel  against  the  loss  of  a  certain  volume  of  water  which 
was  escaping,  or  would  escape  over  the  jetties,  in  consequence  of  the  removal  of  a 
large  quantity  of  stone  fron\  them,  a  so-called  levee  was  built  on  the  sea  side  of  the 
jetty,  at  localities  where  it  was  low  or  where  the  stone  was  to  be  removed.  As  pre- 
yiously  stated,  the  stone  removed  was  used  in  ballasting  cribs.  An  aggregate  of  1,^13 
feet  in  length  of  such  levee  has  been  built  along  the  east  jetty,  as  follows :  WO  feet  io 
length,  to  close  a  bayou  at  Station  IHI;  213  feet  to  cIohp  a  bayou  at  Station  42,  and 
from  Station  44  it  was  made  continuous  for  a  distance  of  1,400  feet  to  intersect  base- 
line reef. 

This  levee  is  bnilt  parallel  to  the  jetty  and  about  50  feet  from  its  center  line,  except 
the  last  450  feet  in  length,  which  varies  in  distance  from  the  jetty  from  50  to  140  feet^ 
It  is  constructed  b^*  tirst  driving  birge  stakes,  to  which  are  nailed  planks,  taken  from 
old  coal  barges,  thus  making  what  might  be  called  a  tight  boaitl  fence,  the  t-op  of 
which  is  about  2  feet  above  average  flood-iide  ;  against  this  fence,  and  for  a  distance 
of  4  feet  from  it,  loose  willows  are  placed  and  ballasted  with  gravel.  The  location 
of  this  levee  is  shown  on  Chart  No.  I,  and  in  its  construction  28U  cords  of  willows  and 
G22  cubic  yanls  of  gravel  were  used. 

WEST  JETIY. 

During  the  month  of  July  willows  were  placed  on  the  main  jetty  over  a  length  of 
130  feet,  commencing  at  Kipp  Dam,  and  also  over  a  length  of  170  feet,  commencing 
500  feet  below  this  dam.  From  this  point  to  2,700  feet  below  Kipp  Dam  a  levee  wai 
built  at  places  to  close  small  bayous  which  were  making  through  the  new  land  forma- 
tion back  of  the  jetty  by  water  escaping  over  it.  From  2,700  feet  below  Kipp  Dam 
down  to  Pelican  Reef  this  levee  is  built  continuously  for  a  length  of  2,125  feet,  gener- 
ally parallel  to  the  jetty  and  from  :)0  to  50  feet  from  it.  This  levee  is  built  the  same 
as  that  described  in  connection  with  the  east  jetty,  and  since  its  completion  much  of 
the  stone  on  the  jetty  adja'^ent  to  it  has  been  removed.  The  total  length  of  levee 
built  along  the  west  jetty  is  2,550  feet,  and  in  its  construction  343  cords  of  willows 
and  911  cubic  yards  of  gravel  were  use<l.  The  location  of  this  work  is  shown  on  Chart 
Ko.  1,  fh)m  an  inspection  of  which  it  seems  evident  that  the  main  jetties  above  base- 
line and  Pelican  reefs  will  require  but  little  attention  in  future,  so  rapidly  are  thoy 
becoming  buried  by  deposits  on  either  side  of  them. 
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The  concrete  work  on  the  west  jetty  remainB  in  good  condition,  having  settled  hnt 
little  duriug  the  year,  as  will  be  seen  from  the  following  table,  which  gives  in  detail 
iofonnation  regarding  their  settlement: 

• 
Table9  giving  elevation  of  concrete  hlockSf  at  various  dateSy  above  the  plane  of  average  flood- 
Ude,  and  the  total  subsidence  of  each  block  from  the  date  of  the  first  observation  and  also 
during  the  year. 


o 

u 
« 
.fi 

B 

8 


a 

.X3 


1879. 
1   I  Jan.    31 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


30 
30 
29 
29 
28 
21 


Jan.    22 

Jan.    23 

Jan.   23 

Jan.    24 

Jan.   25 

Jan.    27 

Jan.    27 

Jan.    31 

Feb.     1 

Mar.  21 

Mar.  21 

Mar.  21 

Mar.  21 

Mar.  21 

Mar.  24 

Mar.  24 

Mar.  24 

Mar.  24 

Mar.  24 

Mar.  25 

Mar.  25 

Mar.  2.^ 

30      Mar.  25 


31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
U 
45 
46 
47 
48 
49 
50 
51 
52 
63 
54 
55 
56 
67 
56 


Mar.  26 
Mar.  26 
Mar.  26 
Mar.  26 
Mar.  26 
Mar.  27 
Mar.  27 
Mar.  27 
Mar.  27 
Mar.  27 
Mar.  28 
Mar.  28 
Mar.  28 
Mar.  29 
Mar.  29 
Mar.  29 
Mar.  29 
Mi«r.  31 
Mar.  31 
Mar.  31 
Mar.  31 
Mar.  31 
Apr.  1 
Apr. 
Apr. 
Ape. 
Apr. 


1 
1 
1 
2 


WEST  JETTY,  BELOW  STATION  101  f  25. 


Location. 


Station  101+25. 


Station  102 


SUtion  103. 


SUtion  104. 


Station  105. 


Station  106.. 


Station  107. 


Station  108. 


Station  109. 


Station  110. 


Elevation  in  feet. 

1 

1881. 

1882. 

■ 

CM 

• 

ber 

S 

id 

^1 

2 

g 

*H 

g 

& 

1 

•3 

g 

^ 

< 

< 

»^ 

1.99 

1.95 

L80 

1.92 

L78 

1.91 

L87 

1.76 

L74 

L70 

1.87 

1.83 

1.73 

1.70 

L67 

2.04 

2.03 

1.05 

L92 

LOO 

2.26 

2.24 

2  04 

2  01 

L98 

*"l,"4i" 

"'i.42' 

"*i.32 

"i'.zi' 

"*L83 

1.28 

1.29 

1.20 

1.21 

L21 

1.22 

1.21 

L12 

L12 

L12 

1.22 

1.15 

0.99 

LOO 

LOO 

1.01 

0.99 

0.86 

0.86 

0.86 

1.16 

1.15 

1.05 

L04 

L04 

1.85 

1.85 

1.53 

L63 

L53 

1.88 

1.87 

1.74 

L73 

L73 

207 

2  07 

1.97 

1.97 

LOS 

1.74 

L73 

1.59 

L56 

L59 

2.22 

219 

204 

2  02 

203 

2.37 

2  36 

2  25 

2  24 

2  24 

2.31 

2  29 

2  21 

2  20 

2  20 

2.28 

2  26 

218 

217 

217 

2.33 

2  33 

224 

2  24 

224 

2  25 

2.25 

216 

215 

216 

•2.14 

216 

2  05 

2  04 

2.04 

2.08 

2  07 

L96 

L96 

LOO 

2.02 

2  02 

1.90 

L91 

L91 

1.89 

1.90 

1.79 

L79 

L79 

1      1.96 

1.96 

1.84 

L85 

L85 

2.09 

209 

1.98 

L98 

L98 

2  21 

2  21 

210 

210 

2  09 

2  32 

233 

2  22 

2  21 

2  21 

2.38 

2.38 

2  25 

2  26 

2  26 

2.34 

2.34 

2  21 

2.19 

219 

2.32 

2  31 

219 

218 

218 

2.43 

2  43 

2  32 

2  31 

2  31 

2  42 

•      2  41 

2  29 

2  28 

2  28 

2.36 

2  35 

2  22 

2  21 

2  21 

2.49 

2  48 

2  37 

2  34 

2  34 

2.48 

2  46 

2  85 

2  35 

2  34 

2  49 

2.48 

2  37 

2  35 

2  35 

2.37 

2  36 

2  26 

223 

2  23 

2.30 

229 

2.19 

2.14 

2.17 

2.13 

211 

1.98 

L94 

L94 

213 

211 

L99 

L95 

L95 

2.27 

2  24 

213 

211 

210 

215 

213 

2  00 

L98 

L98 

1.95 

1.94 

1.80 

L76 

L76 

1.76 

1.75 

1.63 

1,59 

L58 

1.96 

1.92 

1.79 

L77 

L77 

1.58 

L67 

1.40 

L37 

1.38 

1.61 

1.61 

L48 

L42 

L44 

204 

2  03 

1.84 

L77 

L80 

2.09 

2  08 

LOO 

L82 

L84 

2  3( 

2  33 

2  19 

215 

216 

2.26 

224 

2.05 

2  01 

2  02 

210 

2  08 

1.00 

L85 

L86 

1.91 

1.88 

L68 

1.61 

L64 

203 

1.99 

L79 

L73 

L75 

2  01 

1.96 

L78 

L73 

L75 

Total  subsid- 

ence. 

» 

P4 

■ 

0) 

s 

^ 

iH 

c    . 

^ 

.SCO 

® 

c 

§3 

fl 

^^ 

hd 

.a 

s 

fl 

a 

.<a 

.H 

cfi 

a 

0.21 

0.65 

0.21 

0.69 

0.20 

0.79 

0.14 

0.70 

0.28 

0.88 

(*) 

-(•> 

0.08 

0.86 

0.07 

0.85 

0.10 

0.89 

0.22 

L05 

0.15 

L32 

0.12 

L33 

0.32 

Lll 

0.15 

0.95 

0.09 

o.«fr 

0.15 

LOO 

0.10 

0.82 

0.13 

0.60 

O.ll 

0.67 

0.11 

0.72 

0.00 

0.78 

0.09 

0.70 

0.10 

0.70 

0.12 

0.F3 

0.11 

0.86 

0.10 

0.86 

0.11 

0.84 

0.11 

0.83 

0.12 

0.84 

0.11 

0.78 

0.12 

0.86 

0.15 

0.93 

0.14 

0.90 

0.12 

0.93 

0.14 

0.94 

0.15 

L02 

0.15 

0.97 

0.14 

0.96 

0.14 

0.86 

0.14 

0.88 

0.13 

0.87 

0.19 

LIS 

0.18 

X17 

0.17 

1.08 

0.17 

L25 

0.19 

L60 

0.18 

L63 

0.17 

L46 

0.20 

L93 

0.17 

L66 

0.24 

L40 

0.25 

L41 

0.18 

L21 

0.24 

L80 

0.24 

L40 

0.27 

L51 

0.28 

L50 

0.26 

L48 

Apr.    2 
*  Weight  of  concrete  mixer  partially  rests  upon  th^  block  and  therefore  its  sobsidence  Is  not  considered. 
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I 

mm 

o 

a 

a 


60 
00 

ei 

82 
68 
M 
06 
69 
67 
68 
69 
70 
71 
72 

« 

75 

76 

77 

78 

78i 

79 

80 

81 

82 

88 

84 

85 

86 

87 

88 

80 

90 

91 

92 

93 

94 

95 


Blevation  in  feet. 


a 

s 

& 


I 


1879. 
Apr.  2 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
June  30 
June  14 
June  14 
June  16 
June  10 
June  16 
June  17 
June  17 
June  17 
June  18 
Juno  18 
June  18 
June  19 
June  19 
June  19 
June  30 
June  30 
July    1 


2 

8 

3 

3 

5 

5 

7 

8 

8 

8 

8 

8 

8 

10 

11 

11 

11 

17 

18 


Location. 


Station  111. 
Station  112. 


SUtion  113. 


Station  114. 


Station  115. 


Station  116. 


1.98 
L91 
1.99 
2.14 
2.24 
2.39 
2.49 
2.67 
2.51 
2.14 
2.36 
2.39 
2.23 
1.87 
1.14 
2.12 
2.43 
2.60 
2.66 
2.70 
2.11 
1.72 
1.73 
1.81 
1.81 
1.72 
1.83 
1.74 
1.68 
1.67 
1.73 
1.75 
1.66 
1.66 
I.  S.') 
1.H9 
2.09 
1.24 


1881. 


S 


1.95 

1.89 

1.97 

2.13 

2.22 

2.36 

2.47 

2.64 

2. 51 

2.12 

2.33 

2.87 

1.70 

1.84 

1.13 

2.11 

2.43 

2.58 

2.66 

2.67 

2.09 

1.67 

1.68 

1.77 

1.77 

1.66 

1.77 

1.68 

1.62  t 

1.60 

l.fW 

l.fiH 

I.  01 

l.Ol 

1.  53 

1.82 

2.04 

1.11 


a 


1.77 
1.72 
1.82 
L96 
2.06 
2.28 
2.83 
2  53 
2.36 
1.94 
2.12 
2.17 
1.43 
L67 
0.86 
1.94 
2.23 
2.46 
2.52 
2.52 
1.93 
1.41 
1.42 
1.50 
1.49 
1.38 
1.54 
1.39 
1.32 
1.31 
1.41 
1.42 
1.  32 
1.30 
1.13 
1.07 
1.49 
0.51 


1862. 


L72 
1.67 
1.78 
1.94 
2.04 
2.20 
2.30 
2.48 
2.27 
1.90 
2.06 
2.08 
1.35 
1.61 
0.62 
1.88 
2.14 
2.39 

t45 
44 
1.82 
1.31 
1.32 
1.89 
1.38 
1.28 
1.45 
1.36 
1.29 
1. 
1. 
1. 


28 
38 
3« 
1.28 
1. 25 
1.08 
1.  03 
1.42 
0.35 


« 


1.75 
1.69 
1.75 
1.93 
2.05 
2.20 
2.30 
2.45 
2.2U 
1.89 
2.06 
2.08 
1.35 
1.59 
0.60 
1.88 
2.15 
2.40 
2.45 
2.43 
1.84 
1.30 
1.31 
1.39 
1.38 
1.27 
1.44 
1.36 
1.28 
27 
36 
37 
27 
24 
1.04 
1.03 
1.39 
0.12 


Total  aabsid 
enc«. 


c* 
B 
P 

S 

a 

OQ 


0.23 
0.22 
0.24 
0.21 
0.19 
0.19 
0.19 
0.22 
0.25 
0.25 
0.30 
0.31 
0.88 
0.28 
0.54 
0.24 
0.28 
0.20 
0.21 
0.27 
0.27 
0.42 
0.42 
0.42 
0.43 
0.45 
0.39 
0.:i8 
0.40 
0.40 
O..!? 
0.3H 
0.39 
0.42 
0.51 
0.86 
0.70 
1.12 


o 

a 


1.44 
1.36 
L37 
1.21 
1.28 
1.2P 
l.lt 
1.10 
LIB 

i.m 

1.U 

i.ai 
2.  or 
i.i» 
2.m 
i.# 
i.ai 

1.01 
1.01 
1.10 

1.01 
1.01 

l.SI 
1.58 
1.07 
1.71 
1.41 
l.SI 

i.at 

1.57 
1.61 
1.61 
1.6S 
1.71 
1.89 
2.5| 
2.11 
3.15 
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WEST  JETTY,  ABOVE  STATION  101+25. 


Elevation  in  feet. 


Total  sabaid 
ence. 


1881. 


1882. 


9 
O 


C 

ft* 
« 


Location. 


2 

4 

S 
7 
8 
t 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23; 
24 
25| 
28  : 
27 
28  I 
29, 
30  I 
31 
32  ! 
33 
34: 

35  , 

36  : 
37 
38  1 
39 
40 
41 
42, 
43! 
44 
45 
46 
47 
48 
49 
50 
51  i 
52 
531 
54 
55 

56  ' 

57  ' 
58 
59 


5 


1879 
May 
May 
,  May 

^May 

'  May 

May 

May 
May  10 
May  10 
May  12 
May  12 
May  12 
May  12 
May  13 
May  13 
May  13 
May  13 
May  13 
May  13 
May  14 
May  14 
May  14 
May  14 
May  14 
Ma^'14 
May  14 
Mav  14 
MaV  1» 
Mav  15 
Mav  15 
Mav  15 
May  l.'i 
May  15 
Mav  16 
May  16 
Mav  16 
May  16 
May  17 
Mav  17 
MhV  17 
MaV  17 
Mav  19 
May  10 
Mav  19 
Mav  20 
MaV  20 
Ma'\  2U 
MaV  20 
Mav  20 
Mav  20 
MaV  21 
MaV  21 
Mav  21 
MaV  21 
MaV  21 
Mav  21 
May  22 
MaV  22 
MaV  22 


Station  101 


Station  100 


Station  99. 


Station  98 


Station  07. 


Station  96. 


Station  9.') 


Stution  94 . 


Station  93. 


Station  92 


Station  01 


Stjition  90. 


Station  88  +  97 


« 

s 
Ha 


2.22 
2.37 
2.31 
2.48 
2.87 
2.23 
L87 
1.78 
1.85 
1.93 
1.91 
1.94 
1.92 
1.81 
1.76 
1.78 
1.90 
1.62 
1.73 
1.60 
1.38 
1.22 
1.  26 
1.38 
1.39 
l.JH 
1.14 
1.17 
1.13 
1.41 
1.  45 
1.52 
1.  56 
1.48 

1.  55 
1.56 
1.47 

i.(a 

1.89 
2.12 
2.17 
2.19 

2.  20 
2.  34 
2.  33 
2.45 
2.  33 
2.24 
2.(»4 
1.94 
2.04 
2.  23 
2,  29 
2.  32 
2.  01 
1.55 
1.48 
1.  64 
1.  H4 


I 


I 

< 


2.17 
2.27 
2.27 
2.45 
2.35 
2.19 
1.81 
1.72 
1.82 
1.89 
1.87 
1.89 
1.88 
1.75 
1.70 
1.72 
1.84 
1.57 
1.66 
1.57 
1.33 
1.19 
1.23 
1.34 
1.35 
1.14 
1.11 
1.13 
1.10 
1.36 
1.40 
1.47 
1.51 

i.n 

1.  .")l 
1.52 
1.43 

1.  65 
1.88 
2.11 

2.  16 
2.17 
2.19 
2.  .'{2 
2.  32 
2. 43 
2.31 
2.23 
2.01 
1.92 
2.  02 
2.21 
2.  27 
2.30 
2.00 
1.  51 
1.46 
1.02 
1.81 


C4 

« 

.A 

§ 


2.06 

2.21  i 

2.15  . 

2.33  , 

2.27  ' 

2.09  , 

1.72 

1.63  I 

1.73 

1.79  I 

1.76 

1.77  I 

1.75 

1.60 

1.57 

1.58 

1.71 

1.42 

1.54  ' 

1.42 

1.22 

1.12 

1.16 

1.28 

1.29 

1.09 

1.05  , 

1.08 

1.03 

1.30 

1.33 

l..'W 

1.4:^ 

1.33 

1.40  , 

1.44 

1.36 

i.Wl  . 

1.83 

2.05  I 

2.09 

2.11 

2.14 

2.27 

2,26 

2.37 

2.  2.' 

2!  18 

1.97 

1.  H6 
1.97 
2  IH 

2.  23 
2.24  I 
1.  »•> 
1.46 
1.41 
1.54 
1.  75  ; 


2.04 
2.19 
2.14 
2.31 
2.26 
2.07 
1.69 
1.61 
1.72 
1.78 
1.75 
1.77 
1.75 
1.60 
1.56 
1.56 
1.68 
1.39 
1.51 
1.40 
1.20 
1.09 
1.15 
1.26 
1.27 
1.04 
1.03 
1,05 
1,01 
1.26 
1.29 
1.  35 
1.39 
I.  30 
1.38 
1.43 
1.34 

1.  56 
1.81 
2.02 

2.  07 
2  10 
2. 13 
"2.  26 
2.  25 
2.  37 
2.  23 
2.15 
1.  95 
1.80 

1.  9.-. 
2.16 
2  21 

2.  24 
1.94 
1.46 
1.40 
1.  .55 
1.76 


a 
9 


2.00 
2.14 
2.09 
2.25 
2.23 
2.07 
1.65 
1.56 
1.67 
1.73 
1.68 
1.71 
1.70 
1.54 
1.51 
1.52 
1.65 
1.36 
1.49 
1  37 
1.16 
1.06 
1.12 
1.24 
1.26 
1.05 
1.02 
1.04 
1.00 
1.26 
1.27 
1.31 
1.36 
1.27 
1.34 
1.40 
1.32 
1.53 
1.78 
2.00 
2.04 
2.07 
2.11 
2.24 
2.  24 
2.  34 
21 
15 
94 
84 


1.  95 

2.  14 
2.  19 
2.  22 
1.92 
1  43 
1.38 
1..M 
1.74 


s  ; 

a       I 
^       I 

I 


« 

S 
a 


GO 

i^  — 


0.22 
0.23 
0.24 
0.23 
0.14 
0  16 
0.22 
0.22 
0.18 
0.20 
0.23 
0.23 
0.  22 
0.27 
0.25 
0.26 
0.25 
0.-26 
0.24 
0.23 
0.22 
0.16 
0.14 
0.14 
0.13 
0.13 
0  12 
0.13 
0.13 
0.15 
0.18 
0.  21 
0.20 
0.21 
0.  21 
0.  16 
0.15 
0.10 
0.  II 
0.12 
0.13 
0.12 
0.09 
0.10 
0.09 
0. 11 
0.  12 
0.  09 
0.  10 
0.10 
0.09 
0.  09 
0.  10 
0.  10 
0  09 
0.12 
0.10 
0.  10 
0.  10 


0.68 
0.05 
0.70 
0.74 
0.98 
0.61 
0.69 
0.60 
0.73 
0.60 
0.74 
0.71 
0.71 
0.81 
0.78 
0.82 
0.79 
0.83 
0.78 
0.77 
0.70 
0.68 
0.64 
0.52 
0.54 
0.60 
0.65 
0.69 
0.69 
0.68 
0.71 
0.72 
0.71 
0.74 
0.72 
0.64 
0.55 
0.52 
0.48 
0.45 
0.49 
0.45 
0.43 
0.37 
0.36 
0.40 
0.47 
0.37 
0.42 
0.49 
0.47 
0.44 
0.50 
0.44 
0.46 
0.49 
0.47 
0.50 
0.49 


ATera^e  au bsirlence  of  154  block.s 0.  22  1.  01 

Gre«t<?8t  aiibnidence,  block  95,  extreme  out<'r  eutl  of  jetty 1 .  12  ■        3. 35 
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KIPP  DAM. 


During  the  month  of  July,  1881,  eighty-three  cords  of  willows  were  placed  upon  this 
structure,  which  joins  the  upper  end  of  the  w^est  jettv  with  the  west  shore.  They 
were  placed  throughout  its  length  of  600  feet,  making  its  upper  surface  1.5  feet  above 
average  flood-tide,  and  checkiug  the  flow  of  water  over  it,  which,  in  consequence^olT 
its  deterioration,  wns  considerable  dnring  high  rifer. 

WING-DAMS. 

With  the  exception  of  three  wing-dams,  previously  mentioned,  which  are  built  of 
crib-work,  all  others  placed  during  the  year  were  constructed  of  piles  and  lattice- 
work, in  precisely  the  same  manner  as  those  described  in  a  previous  report  as  having 
been  ]>laced  in  the  pass  above  Goat  Island  (see  page  1247,  Appendix  L,  of  the  Anuiial 
Report  of  the  Chief  of  Engineers  for  IH^I),  except  that  the  lattice-work  is  continod 
between  two  rows  of  piles,  ^vhich  are  bound  together  by  chain  and  swivels.  Each 
dam  is  flrmly  braced  by  piles  driven  at  an  inclination  of  60^  with  a  horizontal,  by  a 
driver  built  for  that  purpose.  Fifteen  of  these  dams  have  been  built,  and  two  of  the 
old  mattress  dams  (Nos.  18  and  19)  lengthened  by  the  addition  of  sections  of  lattice- 
work. They  are  built  on  or  near  the  sites  of  mattress  dams  which  were  previously 
used,  but  which  had  so  much  deteriorated  as  to  be  of  no  further  value.  The  locations 
of  these  dams  are  shown  on  Chart  No.  1 ;  they  are  numbered  in  the  order  in  whicdi 
they  were  built,  and  corresponding  numbers  are  given  in  the  following  tabh\  whioh 
gives  information  i-egarding  the  location  of  and  material  used  in  building  them. 

Table  giving  information  concerning  the  location  of  and  material  used  in  the  construction  •/ 

lattice  wing-dams. 

I  Material  ased. 


i 

•c 


.2 

n 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


Location. 


Station 
Station 
Station 
SUtion 
Station 
Station 
Station 
Station 
Station 
Station 
Stotion 
Station 
Station 
Station 
Station 
Station 
Station 


11-f  25,  east  jetty.. - 
17-1-70,  eastjetty  .. 
22-f  30,  east  jetty  .. 

no,  east  Jetty 

110,  west  jetty  

106,  east  jetty 

105,  west  jetty 

89  +  20.  west  jetty.. 

76,  w#»8t  jettv 

89  f  20,  oust  station 
76  +  40,  east  jetty  .. 

94,  westjtttty 

100,  west  jetty 

94,  east  jetty  

100,  east  jettv 

71  -J-  30,  east  jetty... 
71  +  30,  west  jetty.. 


a 


a 

3 


Feet 
2-28 
225 
192 
160 
160 
190 
198 
185 
200 
210 
157 
207 
200 
219 
212 
81 
83 


9 


o 
hi 


e 

9 


P^l 

II 

1 

« 

CM 

feet 
"  sc 

■  ss 

iSh 

•3^ 

US 

a 

e 

,  §b  p. 

9 

9 

^ 

' » 

jKi 

'A 

go 

O 
u 

s 

0 


28 
26 
30 
31 
45 
44 
68 
29 
35 
23 
26 
41 
44 
29 
37 
7 
8 


4.490 
5,9  4 
5,110 
4,800 
5,890 
3.599 
4,256 
4.6.38 
3,584 
1,805 
2,664 
3,  805 
8, 937 
3.018 
2,702 
2,  473 
1,530 


190 
222 
240 
162 
150 
190 
232 
225 
240 


150 
240 
232 
267 
212 
100 
73 


526 
718 
700 
700 
W<3 
714 
&36 
674 
756 
453 
489 
760 
806 
574 
509 
316 
319 


...,.( 

.      .       «>.....- 

96 

195 

87 

54 

It 

T 

55 
90 
54 
19 

! 

ToUls 3,107,    551     64,225       3,125     10,733       700 


Another  structure  which  answers  the  same  purpose  as  these  dams,  that  is,  to  con- 
tract the  water-way  and  thereby  increiMe  the  channel  depth,  was  built  on  the  well 
side  of  the  channel,  connecting  the  outer  ends  of  dams  Nos.  1  and  2  opposite  East  Point, 
and  extending  100  feet  l>elow  the  latter.  This  longitudinal  dam  or  T-head  is  also  buiU 
of  piles  and  lattice- work  and  is  located  in  an  average  depth  of  22  feet  of  water.  Its 
total  length  is  1,045  feet,  and  in  its  construction  111  piles,  30,763  feet  B.  M.  scantliug, 
and  3,3!{0  carriage  bolts  were  used. 


DREDGING. 


The  dredging  done  at  different  localities  during  the  year  has  amounted  in  time  t9 
eighty-seven  days  of  ten  hours  each,  as  follows: 
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Two  days  in  the  pass  itself,  uear  Ba^'on  Grande. 

Thirty- lour  days  in  the  ^*  channel  through  the  Jetties. '' 

Fifty-<ine  days  on  lumps  heyond  the  ends  of  the  jetties. 

Daring  the  months  of  January  and  Fehrnary  no  dredging  was  done  in  the  Jetty  chan- 
ael,  nor  was  it  required,  since  the  effect  of  the  high  and  rising  stage  of  the  river  upon 
Ihe  channel  was  sufficient  to  maintain  it. 

This  is  the  longest  interval  of  time  since  July,  1879,  during  which  no  dredging  had 
been  done. 

ADPITIONAL  PLANT. 

Daring  the  year  one  pile-driver  was  built  and  another  rebuilt,  the  former  for  driv- 
iDg  inclined  piles  for  braces ;  one  flat-boat  and  one  calking  flat  built  and  two  flat- 
boats  and  one  barge  thoroughly  repaired.  The  wood-work  of  the  dredge ''Bay lev/' 
consisting  principally  of  her  guards,  was  renewed,  as  was  also  a  section  of  her  suction 
pipe,  and  sne  is  now  undergoing  thorough  repairs  to  her  hull  and  machinerv.  One 
tog-boat  arid  one  small  launch  repaired ;  two  dwellings  thoroughly  repaired,  and  a 
kitchen  built  to  the  hotel. 

At  times,  when  other  work  was  not  required,  the  force  was  employed  in  discharging 
baUmat  from  vessels  and  distributing  sucn  of  the  same  as  was  not  used  for  other  pur- 
poses, to  build  up  a  surface  above  tide-water.   , 

FORCE  KMPLOYED. 

The  average  force  employed  during  the  year,  including  officers,  mechanics,  foremen, 
laborers,  &.c.,  has  been  sixty  in  number. 

EXAMINATIONS  AND  SURVEYS. 

The  examinations  and  surveys  made  during  the  year  have  been  reported  to  you 
monthly,  and  the  i^esults  of  more  extended  surveys  made  during  the  month  of  June 
are  given  herein,  and  comparisons  made  with  earlier  results.  The  results  and  com- 
parisons are  given  in  tabular  form,  or  represented  graphically  on  charts  and  general 
statements;  to  aid  in  a  clear  understanding  of  them  seems  all  that  is  necessary,  since 
in  previous  reports  the  methods  of  presenting  them  are  described  in  detail,  and  when 
once  understood,  all  that  is  really  necessary  is  to  add  to  the  tables  or  diagrams  each 
new  set  of  results. 

At  the  Head  of  Passes. — The  survey  at  this  point  extends  over  the  sau'e  area  as  for 
t^'o  previous  years,  and  is  shown  on  Chart  No.  6. 

As  compared  with  last  year's  survey.  Northeast  Pass  has  deepened  about  2  feet,  mostly 
over  the  area  included  between  the  eastern  30- foot  contour  and  the  east  shore.  The 
western  30-foot  contour  has  moved  to  the  eastward,  and  both  have  assumed  a  more 
regular  form,  conforming  in  direction  more  to  that  of  the  shore  of  the  pass.  As  com- 
pared with  1875,  this  pass  shows  a  deepening  varying  from  1  to  9  feet,  being  a  (juite  nni* 
form  increase  of  6  feet,  and  the  greatest  increase  being  below  the  mattress  sill.  (See 
aections  £  F,  G  H,  and  I  J,  Chart  No.  7. ) 

By  reference  to  Chart  No.  6  and  sections  G  H  and  I  J,  Chart  No.  7.  it  will  be  seen 
that  the  shoaler  area  above  Upper  Dam,  which,  in  a  great  measure,  forms  a  dividing 
rid||e  between  the  waters  of  Northeast  Pass  and  the  other  passes,  has  increased  in  area 
danng  the  year,  and  now  extends  farther  above  the  dam  than  ever  before ;  the  26-foot 
curve  defining  it  has  moved  up  stream  250  feet  during  the  year,  and  while  the  western 
enrve  has  changed  but  little,  the  eastern  one  has  moved  to  the  eastward  about  250  feet. 
From  1880  to  1^1  this  area  deepened,  in  consequence  of  the  breaks  in  upper  dam,  but 
daring  the  past  year  it  has  shoaled  an  amount  in  excess  of  the  deepening  of  the  pre- 
vious year,  which  shows  that  this  dam  is  effectual  so  long  as  its  foundation  mattresses 
are  in  place. 

From  section  A  B,  it  will  be  seen  that  a  deepening  of  about  2  feet  has  taken  place 
dariog  the  year  from  the  main  river  into  South  Pass,  extending  down  to  opposite 
upper  dam,  but  below  this  point  the  general  result  is  a  shoaling  varying  from  2  to  5 
feet.  Thirty  feet  depth  in  the  main  river  and  the  same  depth  in  the  pass  is  now 
divided  by  a  distance  of  330  feet,  and  over  the  dividing  area  the  depth  is  so  small — a 
fractional  part  of  a  foot  less  than  30  feet — that  we  may  now  consider  that  a  depth  of 
30  feet  may  be  carried  from  the  main  river  into  South  Pass. 

Section  C  D  indicates  a  shoaling  of  Southwest  Pass,  though  there  is  a  large  area  in 
this  pass  which  has  deepened  about  2  feet  during  the  year.  Last  year  there  was  but 
a  small  area  above  the  mattress  sill  which  had  a  depth  of  30  feet ;  this  area  was  sep- 
arated from  deeper  water  in  South  Pass  by  an  intervening  areacontaining  a  less  depth 
than  30  feet,  which  during  the  year  has  scoured  out,  thus  making  a  wide  channel  of 
30  feet  depth  ftrom  South  Pass  into  Southwest  Pass. 
While  the  resulte  of  last  year  seemed  to  indicate  that  Northeast  Pass  would  event- 
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ually  increase  its  flow  at.  the  expense  of  the  other  passes,  it  now  seems  possiblo 
that  the  contrary  may  follow,  for  it  seems  probable,  from  an  inspection  of  Chart 
No.  6  and  from  a  knowledge  of  the  recent  changes,  that  the  shoaler  area  now  inter- 
vening  between  30  feet  depth  in  the  main  river  and  the  same  depth  in  South  and 
Southwest  passes  will  scour  ont,  so  that  the  30-foot  curve  on  the  west  side  of  South- 
west Pass  Channel  will  assume  a  direction  the  same  as  that  designating  26  feet  depth, 
while  the  eastern  30-foot  curve  will  be  traced  from  South  Pass  and  inclosing  a  shoaler 
area  above  upper  dam,  thus  making  a  channel  of  30  feet  depth  into  all  the  passes. 

The  topographical  features  represented  on  Chart  No.  6  scarcely  need  explanation;  the 
representations  are  mostly  of  new  formations,  since  the  works  of  improvement  were 
built,  and  will  be  readily  understood. 

Survey  of  South  Pats  from  its  head  to  South  Pass  light-house. — During  the  month  of  Sep- 
tember a  survey  of  South  Pass  was  made,  the  charts  of  which  are  Nos.  4  and  5. 

By  comparison  with  the  survey  made  a  year  previous,  the  general  result  indicates 
but  little  change  throughout  the  pass  during  the  year.  A  feature  of  improvement  is  noted 
from  the  fact  that  the  30-foot  curve  above  Goat  Island  has  moved  down  480  feet,  and 
that  above  Bayou  Grande  600  feet ;  thus  increasing  the  depth  of  water  to  30  feet,  over  ao 
area  1,0H0  feet  in  leugth,  which  had  a  less  depth  the  year  previous.  The  total  length  of 
pass  having  a  less  depth  than  30  feet  is  at  present  1.2  miles,  the  shoalest  sectionn 
being  near  Picayune  and  Grande  Bayous  and  above  Goat  Island. 

Commencing  at  a  point  3,000  feet  below  Head  of  Passes  light-house  the  west  shoie 
of  the  pass  has  been  built  out  50  to  80  feet  for  a  distance  of  1,200  feet  since  187.5,  by  d«- 
posits  accumulating  in  that  locality.  Below  this  point,  and  for  a  distance  of  2,U0U  feet 
below  the  foot  of  Goat  Island,  the  western  bank  of  the  pass  has  cut  away  in  places; 
the  change,  however,  is  slight,  and  this  section  is  the  only  one  along  which  the  banks 
have  been  atfected. 

During  the  year  the  channel  near  Bayou  Grande,  and  above  Goat  Island,  has  under- 
gone slight  fluctuations,  and  for  a  few  days  during  the  month  of  February  there  wae 
but  25  feet  depth  over  a  small  area  above  Goat  Island.  (See  Appendix  A,  certificate 
dated  February  13. )  This  shoaling  resulted  from  a  scouring  which  was  going  on  at  tlie 
head  of  the  pass,  and  as  soon  as  the  latter  ceased  the  depth  at  this  locality  began  to 
increase.  According  to  my  survey  of  June  20,  the  least  channel  dimensions  at  this 
point  are  26  feet  depth  by  140  feet  width.  On  the  same  day  the  channel  near  Bayott 
Grande  had  a  least  depth  of  26. 6  feet,  and  the  least  width  of  the  26-foot  channel  was 
250  feet. 

THE  CHANNEL  THROUGH  THE  JETTIES. 

The  channel  through  the  jetties  is  shown  on  Chart  No.  1.  In  Appendix  A  I  have 
given  copies  of  the  certificates  which  you  have  issued  during  the  year,  as  they  give  in* 
formation  regarding  the  maintenance  of  channel,  not  only  *' through  the  jetties,''  bnl 
throughout  the  pass. 

This  channel  has  varied  its  dimensions  slightly,  fixim  time  to  time,  during  the  yeari 
as  will  be  seen  from  the  following  table,  and  with  but  little  dredging  the  require! 
dimensions  have  been  maintained,  except  fi»r  a  few  da^'s: 
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The  least  depth  'Hhrongh  the  jettit^s''  Jane  30,  1882,  was  30.8  feet,  the  least  width 
of  the  3U-foot  channel  was  60  feet,  aud  the  least  width  of  the  dH-foot  channel  was  210 
feet. 

On  May  23  the  26-foot  channel  heyond  the  ends  of  the  Jetties  was  found  to  be  but  70 
feet  wide,  the  obstrnction  being  caused  by  auairowspit  which  had  formeil  between  th« 
center  lump  and  one  nenrest  the  end  of  the  east  jetty.  This  spit  terminated  with  a 
small  mud  lump  almost  directly  in  advance  of  the  en<i  of  the  east  jetty,  and  600  feet 
from  it,  on  which  a  depth  of  24  feet  was  found.  It  was  very  small  in  area,  probably 
not  more  than  10  or  15  feet  square,  for  with  the  launch  moving  as  slowly  as  pObsible 
but  one  sounding  could  be  made  upon  it  each  time  passing  over  it. 

Dredging  was  continued  at  this  point  until  June  5,  when  stormy  weather  prevented 
further  work.  On  June  10,  and  before  any  farther  dredgiug  was  done,  I  made  sound* 
ings  and  found  that  this  lump  had  been  removed,  and  there  is  now  a  depth  of  29.8 
feet  at  the  locality  where  it  existed. 

On  June  21  my  survey  showed  that  the  06-foot  channel  directly  between  the  eoda 
of  the  jetties  was  but  185  feet  wide,  and  was  less  than  200  feet  in  width  throughout 
a  section  200  feet  in  length.  This  width  was  increased  by  dredging,  and  found  to  b« 
210  feet  on  the  26th,  following. 

The  following  table  gives  the  minimum  depths  of  ''channel  through  the  Jetties"  at 
yarious  dates  since  the  commencement  of  the  works  of  improvement,  and  serves  t« 
show  the  progressive  channel  improvement  from  that  time  to  the  present. 

Table  giving  the  depths  of  water  through  thejettie8f  at  various  dates. 


Distanoee  from  East  Pointy  In  feet. 


Dftte. 


0  to  2,000. 


2,000  to 
4,000. 


1875. 
June 

1876. 

May 

August .  

November , 

1877. 

Harch 

July 

October  25  to  December  14  . . . 

1878. 

March 

Deoember 

1870. 

March , 

June 

July8 

December 

1880. 

June 

July 

Aufniat 

8>'ptember 

October. 

November 

December 

1881. 

January 

February ^. 

March 

April 

May 


June 

July 

August  ... 
OctobtT  ... 
November. 
December. 


January  .. 
February 
March  . . . 

April 

May 

June  .... 


1882. 


22.5 

23.3 
23.5 
22.0 

24.  t 
24.0 
26.3 

26  0 
28.4 

28.6 
27.5 
90.5 
3L0 


I 


80.5 
30.4 
31.6 
30.4 
30.2 
30.0 
31.0 
30.1 
30.2 
80.8 
80.2 


4,000  to 
6,000. 


18.7 

20.3  I 
19.6  I 

20.3  I 

21.1  ' 
24.0  , 

24.4  ! 

25  0  i 
26.4  I 

27.6 
2a4 
30.7 
81.0 


3L0 

82.5 

30.5 

31.0 

80.5 

80.4 

80.7 

31.0 

81.0 

31.5 

30.6 

8L0 

80.0 

30.6 

80.4 
80.2 
31.2 
30.0 
30.5 
30.5 
32.0 
32.0 
30.3 
31.8 
31.8 


16.7 

22.0 
21.0 
21.1 

23.2 
26.0 
28.5 

35.5 
35.7 

48.4 

47.7 


48.8 

47.8 
44.0 
46.0 
44.4 
4L0 
40.8 
43.0 

41.0 
41.6 
41.3 
43.0 
42,7 
43.8 
42.  5 
37.6 
3M.3 
80  2 
89.4 


80.5 

30.4 

41.3 

81.8 

88.0 

39.7 

81.2 

30.6 

89  2 

81.7 

82.6 

39.6 

80.5 

33.5 

89.4 

80.8 

35.5 

30.0 

6,000  to 
8,000. 

8,000  to 
10,000. 

10.2 

9.7 

21.0 
2:15 
21.2 

17.1 
23.0 
21.1 

22.0 
23.8 
24.2 

21.2 
23.5 
23.0 

25.4 
27.1 

24.8 
25.8 

27.0 
20.2 
81.0 
81.7 

27.0 
29  2 
80.7 
8L8 

81.4 
30.8 

85.1 
8L5 

82.0 
30.6 
80.3 
80.8 
30.8 

88.8 
82.0 
32.0 
33.0 
32.6 
3i.O 
33.5 
82.0 
81.4 
80.4 
30.8 

31.1 
80.5 
30.8 
30.5 
81.0 
81.9 


10,000  te 
12,000. 


82.0 
82.0 
31.0 
80.9 
81.0 

80.7 
81.0 
82.0 
33.0 
30.5 
31.7 
3.^0 
31.0 
31.2 
30.0 
80.2 

30.2 
80.8 
81.6 
80.3 
31.8 
31.8 


9.1 

• 

l&f 
19.1 
20.1 

20.6 
20.1 
23.7 

23.1 
23.0 

27.0 
2R.0 
80.6 
80.1 

82.1 
80.6 
80.8 
81.0 
80.6 
80.  ft 
80.8 

80.8 
30.0 
80.8 
80.  ft 
31.8 
31.  t 
3-2.  • 
30.8 
30.1 
8a  1 
80.1 

80.1 
80.1 
82.  ft 
88.1 
81.1 
SLI 
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Baring  the  month  of  February  a  scouring  commonoed  in  the  channel  opposite  a 
hit  on  the  east  jetty,  3,550  feet  below  East  Poiot.  Thisdeepenincr  has  been  increas- 
,.anr1  exteudiag  over  a  largo  area  from  month  to  month,  until  now  its  greatest 
pth  is  9S  feet,  and  the  area  coutaitiiag  a  greater  depth  than  80  feet,  is  900  ^et  long 
dSOOfeet  wide.  (See Chart  No.  1.)  Durinsj; the  mostrapid  scour  iuthis  locality  the 
tfiow  was  narrowly  coniined  by  strong  eddies  on  either  side.  A  similar  deepening 
k  place  fonr  years  ago  a  short  distance  below  this  locality,  and  continued  until  a 
pth  of  114  feet  was  attained  ;  after  a  time  it  began  to  shoal  gradually,  until  Just  pi^- 
as  to  this  later  deepening  there  was  a  depth  of  40  feet,  where  now  the  depth  of  98 
t  exists. 

Daring  the  months  of  July,  1880  and  1881,  the   mud  lump  which  has  long  existed 

nt  700  feet  in  advance  of  the  present  ends  of  the  jetties  has  been  dredged  down  to 

feet  depth,  but  with  each  returning  high-river  it  begins  to  come  up  again,  and  at- 

ns  its  greatest  height,  that  is,  the  least  depth  of  water  is  found  upon  it,  during  the 

(hest  stage  of  the  river.    The  least  depth  on  this  lump  at  present  is  12  feet. 

Id  the  month  of  April  a  small  lump  was  located  800  feet  in  advance  of  the  west  Jetty 

lid  50  feet  west  of  a  line  which  is  the  prolongation  of  that  jetty ;  when  first  observed 

1  was  just  above  the  surface  of  the  water,  and  ou  May  20  a  depth  of  4  feet  was  found 

H  it,  while  at  present  it  is  about  1  foot  above  the  surface  at  average  flood-tide.     In 

tea  it  is  scarcely  large  enough  for  a  man  to  stand  upon  and  is  cone  shaped.    The 

laterial  composing  it  above  the  surface  of  the  water  is  reddish  clay  of  about  the  con* 

iitency  of  soft  putty,  while  below  the  surface  the  clay  is  of  a  bluish  color  and  such  as 

leuera'Uy  compose  these  lumps.    This  is  the  first  appearance  of  mud  lumps  above  the 

irface  in  this  locality  siuce  the  jetties  were  commenced.    The  location  of  this  lump 

ishown  on  Chart  No.  1. 

The  depth  of  water  over  the  shoal  area  east  of  the  east  jetty  has  increased  slightly 
trin^  the  year,  while  over  the  area  to  the  westward  of  the  west  jetty  it  has  decreased 
a  amount  varying  from  1  to  3  feet. 

SURVEYS  BEYOND  THE  ENDS  OF  THE  JETTIES. 

1.  Extending  to  a  depth  of  100  feet, — Concerning  this  area,  its  subdivisions,  the  meth- 
4a  of  obtaining  and  comparing  the  results  with  previous  ones  scarcely  needs  repeti- 
Idd,  since  it  is  explained  in  my  previous  report.  (See  Appendix  L,  page  1263,  of  Repoi:t 
<f  the  Chief  of  Engineers  for  lrt81.)  The  chart  of  this  survey  is  No.  2.  By  reference 
t  Plate  I  it  will  be  seen  that  all  the  curves  except  that  designating  40  feet  depth  have 
sivanced  during  the  year,  the  50-foot  curve  showing  the  greatest  movement,  of  148 
ftt,  and  the  30-foot  curve  the  least,  being  28  feet.  From  this  plat>e  the  movement  of 
eieh  paiiiicular  portion  of  each  curve  siuce  1876  and  up  to  the  present  time  may  be 
sifedied. 

On  Plate  XI  are  given  the  results  of  comparisons  between  1876  and  1882,  from  which 
ilwill  be  seen  that  with  the  exception  of  the  central  and  eastern  portions  of  the  20 
ivid  30  font  curves  all  have  a^l  vanced  since  1876,  and  it  is  interesting  to  note  from  No.  2 
of  this  plate  the  regularity  with  which  the  advance  increases  in  amount  as  the  depth 
im-eases. 

The  basis  of  these  comparisons  has  always  been  the  survey  of  1876,  but  as  this  sur- 
v^  did  not  extend  as  far  to  the  westward  as  later  ones  have,  much  of  the  western  por- 
t  «n  of  the  out«r  curves  had  to  be  omitted  in  order  to  compare  with  1876,  and  for  this 
reteon  it  might  seem  that  this  comparison  wx)uld  not  give  a  fair  result,  since  an  equal 
p«rtion  of  each  curve  on  either  side  of  a  center  line  parallel  to  lines  which  would  be 
the  prolongation  of  the  jetties  is  not  considered;  such,  however,  is  not  the  case. 

Now  if  we  take  the  survey  of  1877  as  a  basis,  then  we  may  make  these  comparisons 
b J  using  the  whole  of  each  curve  that  is  given  on  Chart  No.  2.  The  results  will  be 
a  tout  the  same  as  by  the  former  comparison  out  to  and  including  the  curve  designat- 
iiif  80  feet  depth.  By  reference  to  part  No.  2,  Plate  II,  we  see  that  the  90-foot  curve 
inflows  the  greatest  advance,  whereas  by  using  the  results  of  1877  as  a  basis  the  70-foot 
carve  shows  the  great^'st  advance. 

The  accompanying  diagram  gives  the  results  of  comparisons  by  mean  ordinates  be- 

t  ween  1877  and  1882,  and  is  constructed  in  the  same  manner  as  part  No.  2,  Plate  II;; 

t  hftt  is,  the  ordinate  of  each  curve  in  1877  being  zero,  that  for  1882  will  indicate  the 

'a.aiount  that  each  curve  has  advanced  since  1877;  for  example,  we  see  that  from- 1877 

to  1882  the  30-foot  curve  advanced  99  feet  and  the  70-foob  carve  494  feet. 

85  £ 
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From  this  dias^ram  we  see  that  the  advance  increases  in  amoant  as  the  depth  in-* 
creases  until.  70  feet  depth  is  reached,  and  beyond  this  it  decreases  with  an  increase  of 
the  depth,  and  would  seem  to  indicate  that  still  farther  out  we  might  find  an  area 
which  nad  changed  but  little,  and  perhaps  deepened,  and  I  think  that  resnlts  here* 
after  presented  as  deduced  from  my  survey  out  to  300  feet  depth  will  show  this  to  b# 
the  case. 

The  fan-shaped  area  with  its  21  subdivisions  is  shown  on  Chart  No.  2;  this  area 
contains  1^  square  miles,  its  outer  limit  being  little  more  than  a  mile  beyond  the  pres* 
ent  ends  of  the  Jetties. 

The  following  table  gives  the  results  of  comparisons  at  different  dates,  in  detai  I, 
which  have  been  made  to  ascertain  the  amount  of  deepening  or  shoaling  over  this 
area,  and  they  confirm  the  results  indicated  by  the  diagrams  on  Plates  I  and  II;  in 
other  words,  when  there  is  a  general  advance  of  the  curves  we  may  look  for  a  shoal- 
ing over  this  area,  and  vice  versa. 


J  889 


400  - 


300  - 

K 

vj 

Vi 

V 
300  - 


I 


too  ^ 


0-J- 


APPESDIX    L. 


~ 

- 

s 

8 

s 

i 

3 

si 

s 

i 

! 

B 

i 

S 

i 

s 

8 

^ 

f 

i 

^ 

s 

t 

s" 

1 

^ 

-1 

- 

iiinmnimimiii 


I  SI!l55=IS5JSBi?3SSIi5 
iWssllWJgSijSSl'sgJS 


^tssssuns 


imimmt 


illSills 


1348      EEPOET   OF  THE   CHIEF   OF  ENGINEEES,  U.  8.  AEMT. 

ItliinkthBoIiangeiin  tbitMWi  will  be  better  understood  from  tbe  following  iliagra 
representing  it  mi  a  amall  Hcale.  Tbe  figures  in  each  eubitiviBion  are  the  diffcren 
between  tbe  mean  depths  in  these  divisions.^  and  therefore  expivM  the  atnonnt 
shoalinK  or  deepening;  in  each  dnring  the  iieriod  under  considerntioii;  sbaded  an 
denote  shoaling,  and  blank  aroaiideepeninfc.  No.  Igivepttheresnlts.  which  are  dt^diic 
bv  comparing  the  depths  iii  18^1  witn  those  in  \S^,  and  Ku.  V,  by  compariDg  tbe  depi 
iu  1876  with  those  iu  1H83: 

jy32.  I 

7887-7882,.  I 


jro.2. 

7S76  -7883. 
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• 
lorn  No.  2  we  see  what  is  clearly  indicated  1>y  previous  diagrams  and  that  is  a 
gatral  shoaling  over  this  area,  the  same  increasing  in  amount  with  the  depth  of 
▼cr. 

iSurvsj/ extending  out  to  a  depth  of '300  feet  of  water. — In  compliance  with  your  orders 
Ci^in  Ellis,  Master  of  steamer  Arbutus,  reported  to  roe  at  5.30  a.  m.,  June  27,  for 
Hof  in  connection  with  this  survey.  At  8  a.  m.  everything  was  in  readiness  for  the 
wtk» which  was  commenced  after  a  delay  of  two  hours,  caused  by  a  rain  squall.  This 
saiey  was  completed  on  the  29th,  after  twenty  seven  hours'  actual  work,  having  run 
lOines,  averaging  7  miles  in  length  from  the  end  of  the  jetties,  and  making  626  sound- 
ing The  position  of  the  vessel  was  located  every  live  minutes  by  angles  read  from 
thie  stations  near  shore,  together  with  suxtant  angles  on  board.  As  much  care  was 
tab  in  making  the  soundings,  and  having  calm  weather,  with  other  conditions 
favable,  they  are  as  accurate  as  could  beobt>ained  with  lead  and  line. 

le  chart  of  this  survey  is  No.  3,  and  on  the  same  chart  are  profiles  by  which  the 
deths  ma3'  be  compared  with  those  obtained  by  similar  surveys  in  1(^6  and  1879. 
Oiy  five  lines  of  the  survey  of  1876  are  used  in  these  comparisons,  since  only  this 
uQber  are  in  the  same  localities  as  the  later  one. 

kme  of  the  soundings  taken  in  1879,  on  a  line  corresponding  to  No.  4,  seem  to  hare 
bet  in  error,  as  was  indicated  in  the  development  of  the  survey  at  that  time;  I  nien- 
tiftil  this  apparent  error  at  the  time,  but  it  was  deemed  best  to  present  the  results 
obiined. 

)e  soandings  this  year  and  in  1876  as  taken  in  this  locality  would  indicate  a  prob- 
ah  error,  at  least  in  1879,  since  from  our  knowledge  of  the  changes  in  the  Gulf 
boom  it  is  not  probable  that  a  shoaling  of  40  or  50  feet  in  a  single  locality  in  three 
yen  would  be  erased  during  the  next  succeeding  three  years. 

f  osiug  the  five  lines  (1,  3,  4,  7,  and  10),  which  can  be  compared  with  others  in  the 
safe  locality  in  1876,  it  will  be  seen  that  the  general  result  is  a  shoaling  varying  from 
5  tl5  feet  and  extending  out  to  about  200  feet  depth  of  water,  and  at  this  locality 
thft  seems  to  be  an  area  which  has  changed  but  little,  while  beyond  this  depth  there 
is  ideepening  on  lines  3  and  10,  a  shoaling  on  1  and  4,  while  on  7  there  are  localities 
with  have  deepened  while  others  have  shoaled,  and  still  others  seem  unchanged. 

^comparing  the  depths  on  the  remaining  5  lines  (2,  5,  6,  8«  and  9)  with  those  of 
181^ we  find  on  No. 2  an  alternate  deepening  and  shoaling;  on  No. 5,  a  decided  shoal- 
injoat  to  140  feet  depth,  a  slight  deepening  to  220  feet  depth,  and  a  general  deepen- 
in^yoiid;  on  No.  6,  a  deepening  out  to  l:iO  feet  depth,  a  shoaling  out  to  200  feet 
dejh,'and  a  general  deepening  beyond ;  on  No.  8,  a  shoaling  out  to  100  feet  depth  and 
a  j9ieral  deepening  beyond ;  on  No.  9,  a  general  deepening  out  to  220  feet  depth  and 
a  ^ded  deepening  beyond  this  locality. 

^m  the  evidence  furnished  by  these  comparisons  a  conclusion  regarding  the 
chages  in  the  Gulf  bottom,  seaward  from  the  ends  of  the  jetties,  since  1876,  may,  I 
thiik,  be  arrived  at,  which  is  that  from  the  ends  of  the  jetties  and  for  a  distance  of 
thn  milee  out  there  has  been  a  shoaling  varying  in  amount  from  5  to  15  feet,  and 
tbslat  a  distance  of  3  miles  out,  or  in  the  neigliborhood  of  220  feet  depth  of  water, 
thesis  an  area  which  has  changed  but  little,  while  beyond  this  area  there  has  been 
ft<1«pening  varying  in  amount  irom  5  to  15  feet. 

'Ae  existence  of  this  area  of  least  or  no  change  was  anticipated  in  concluding  my 
dedtetions  from  the  results  given  on  a  diagram  on  page  1348. 

TEIftCITY  OF  THE  SURFACE  CURRENT  IN  THE  JETTY  CHANNEL  AND  GULF  OF  MEXICO. 

Ii compliance  with  your  request  I  made  determinations  regarding  these  velocities, 
tletesults  of  which  are  given  in  detail  on  Chart  No.  7.  These  observations  were  made 
Hh-jIS,  on  which  day  the  Gulf  was  very  calm,  wind  east  to  northeast,  varying  in 
wl«rity  from  4  to  12  miles  per  hour,  and  the  tide  ebbing  at  the  rate  of  two-tenths  of 
itnH  per  hour,  falling  1.4  f^et  in  seven  hours.  These  conditions  are  exceptional,  par- 
tic  ubrly  regarding  the  wind  and  a  calm  sea,  and  while  the  results  are  interesting  they 
an  scarcely  be  considered  of  mnch  value,  especially  ns  a  basis  for  theory.  The  only 
QBid^s  which  could  be  of  value  would  be  those  deduced  from  a  series  of  observations 
iia4e  dnring  different  stages  of  the  river,  and  including  different  conditions  of  the 
viod,  tide,  &c.,  for  the  effect  of  wind  and  tide  upon  the  surface  velocity  is  clearly 
orident  from  the  results  presented  on  Chart  No.  7 ;  but  such  results  cannot  be  ob- 
iLined,  since  a  calm  sea  is  absolutely  neceesary  in  order  that  these  observationH  may 
h  Bade,  and  as  this  is  exceptional,  only  obtaining  during  comparatively  few  da.vs  in 
a  year,  the  results  on  such  days  must  necessarily  be  exceptional  to  a  general  result. 

Tbe  float  used  in  these  observations  was  a  cork  having  a  surface  5  inches  square, 
•id  was  2  inches  thick,  sufficiently  weighted  so  as  to  immerse  it  about  one-half  its 
liickness.  It  was  located  every  minnt<e  by  angles  reard  from  stations  to  a  small  flag 
feld  directly  over  it,  the  staff  of  which  was  fastened  at  right  angles  to  a  pole  20  feet 
kiig,  which  was  carried  in  a  boat  from  which  it  was  used.  In  this  way  I  was  able  to 
nolo  small  a  float,  and  thereby  avoid  the  wind  effect  as  much  as  possible. 
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It  is  unnecessary  to  detail  tbe  resnltsof  each  net  of  observations,  as  I  think  they  ai 
clearly  shown  and  will  be  readily  understood  from  the  chart  above  referred  to.  A 
the  commencement  of  the  fii*st  set  of  observations  the  tide  wa.s  four-tenths  of  a  foi 
above  average  flood,  and  had  been  ebbing  the  shortest  time,  and  the  wind  had  attaine 
abont  its  maximum  velocity,  while  durinc^  the  last  set  (No.  5)  the  wind  was  but 
miles  per  hour,  and  the  tide  had  fallen  1.2  leet  during  the  six  hours  previous,  and  tT 
change  in  direction  of  the  path  of  the  float  may  be  readily  accounted  for  by  the  chau^ 
in  these  conditions. 

In  No.  2  the  float  was  started  near  the  end  of  the  east  jetty  and  out  of  a  direct  cm 
rent,  and  its  path  was  along  the  uividing  line  between  muddy  and  clear  water, 
keeping  in  the  latter,  and  abont  1  foot  from  the  line  most  of  the  way  out. 

As  will  be  seen,  the  greatest  velocity  in  the  jetty  channel  is  through  the  narrowed 
section  which  terminates  with  a  solid  dam  of  crib-work  on  either  side;  the  diiuiuK 
tion  of  velocity  in  the  next  or  outer  section  might  be  accounted  for  in  disturbance 
caused  while  placing  eribs  for  the  outer  wing-dam  at  the  end  of  the  west  jetty,  ai 
this  work  was  done  during  the  time  I  was  making  these  observations,  having  beei 
commenced  after  I  had  completed  one  set. 

During  six  months  of  the  year  I  was  assisted  by  Assistant  Engineer  Thomas  L.  Ray- 
mond, and  throughout  the  year  by  Recorder  G.  W.  Lawes,  to  both  of  whom  I  am  ii)> 
debted  for  valuable  assistance.  • 

Very  respectfully,  your  obedient  servant, 

C.  Donovan, 

Capt.  W.  H.  Hkurk,  Absintant  Engineer, 

Corps  of  Engineers, 


A. 

UNITED  STATES  INSPECTING  OFFICER^S  CERTIFICATES  FOR  MAINTENANCE  OF  CHANNI* 
AT  THE  MOUTH  AND  HEAD  OF  SOUTH  PASS  OF  THE  MISSISSIPPI  RIVER,  AND  AL9ft 
THROUGH  **THE  PASS  ITSELF,  "  AS  DESIGNATED  BY  ACTS  OF  CONGRESS  APPROVji 
MARCH  3,    lb75,   AND  MARCH  3,  1879. 

United  States  Engineer  Office, 

Port  Eads,  La.,  August  13,  1681. , 

I  certify  that  between  the  dates  of  May  10,  1861,  and  August  9,  1881,  both  dates  il- 
clusive,  Mr.  .James  B.  Eads  maintained  '*  a  channel  through  the  jetties''  at  themoiiA 
of  South  Pass  of  the  Mississippi  River,  ''26  feet  in  depth,  not  less  than  200  feet  h 
width  at  the  bottom,  and  having  throuch  it  a  central  depth  of  30  feet  without  regall 
to  width."  The  width  of  "  200  leet  at  the  bottom  "  was  not  preserved,  however,  uufi 
deeper  wat-er  in  the  Gulf  of  Mexico  was  reached,  but  was  contracted  to  110  feet  betweii 
two  lumps  which  are  700  feet  seaward  of  the  end  of  the  east  jetty.  This  deficiency  wp 
determined  by  a  survey  made  June  24,  a  chart  of  which  accompanies  this  certiticati; 
another  survey,  made  Juue  28,  shows  this  width  to  have  been  increased  to  210  tv4t 
by  dredging,  which  had  been  done  in  the  mean  time.  There  were,  therefore,  four  duin 
(  nne  24,  25,  26,  and  27)  during  which  a  channel  ''21)  feet  in  depth,  not  less  than  IfU 
feet  in  width  at  the  bottom,"  did  not  exist  beyond  the  present  ends  of  the  jetties,  |t 
the  locality  above  mentioned. 

Depths  were  reduced  to  the  plane  of  "average  flood-tide,  which  is  indicated  b^n 
reading  of  2.76  feet  on  United  States  engineers' gausre  at  South  Pass  light-house. 

During  the  above-mentioned  period  (May  10,  1881,  to  August  13,  lcJ8l)  a  chauni, 
having  '*a  navigable  depth  of  26  feet,"  was  maintained  through  tbe  shoal  at  the  he  d 
of  South  Pass  and  "  through  the  pass  itself." 

W.  H.  Heuer,  * 

Captain  of  Ettgineersl 

United  States  Engineer  Office, 

Port  Eads,  La.,  November  13,  1881  j 

I  certify  that  between  the  dates  of  August  14,  1881,  and  November 
dates  inclusive,  Mr.  James  B.  Eads  maintained  "a  channel  through  the  jetti 
niouih  of  South  Pass  of  the  Mississippi  River,  '"26  feet  in  depth,  not  less 
in  width  at  tbe  bottom,  and  having  through  it  a  central  depth  of  30  feet  without  •- 
gard  to  width." 

Also  that  dnring  the  above-mentioned  period  (August  14, 1881,  to  November  13, 188p 
a  channel  having  '*  a  navigable  depth  of  26  feet "  was  maiutaiued  through  the  8h(>l 
at  the  head  of  South  Pass  and  "through  the  pass  itself." 

Depths  were  measured  at  "average  flood- tide." 

W.  H.  Heuer, 

Captain  of  Engineorsi 
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United  States  Engineer  Offioe, 

Port  Eads,  La.,  February  13, 1882. 

[certify  that  between  the  dates  of  November  14,  1881,  and  February  13,  lii82,  both 
dk»  inclusive,  Mr.  James  B.  Eadsmainfaiued  '*a  channel  through  the  jetties''  at  the 
mth  of  South  Pass  of  the  Mississippi  River,  **2&  feet  in  depth,  not  less  that  200  feet 
iiwidth  at  the  bottom,  and  having  through  it  a  central  depth  of  30  feet  without  re- 
ffA  to  width." 

Uso,  that  during  the  above- nientloned  period  a  channel  having  **  a  navigable  depth 
cEi6  feet  ^  was  maintained  through  the  shoal  at  the  head  of  South  Pass.  Depths 
ve  measured  at  **  average  flood-tide.'' 

W.  H.  Heuer, 

Captain  of  Enffineers, 


:ebtificatb  regarding  the  depth  of  water  ^'through  the  pass  itself." 

I  certify  that  between  the  dates  of  November  14, 18H1,  and  February  5,  1882,  both 
ctes  inclusive,  a  channel  having  ''a  navigable  depth  of  26  fe^t"  was  maintained 
|lirongh  the  pass  itself,"  but  from  February  6,  1882,  to  February  13, 1882,  such  nav- 
iible  depth  did  not  exist  in  the  pass  at  a  point  If  miles  below  Head  of  Passes  light- 
^ue,  when  depths  are  reduced  to  a  plane  indicated  by  a  reading  of  1.8  feet  on  a 
age  at  Head  of  Passes  light-house;  but  coDsidering  the  stage  of  river  (high)  during 
Is  latter  period,  the  actual  depth  would  be  1.7  feet  more  at  high>tide,  1.2  feet  more 
slow-tide,  and  1.5  feet  more  at  mean  tide,  than  when  reduced  to  the  plane  above 
ifcrred  to. 

If  a  plane  of  reference  in  conformity  with  the  opinion  of  the  Board  of  Engineers 
^pointed  by  Special  Orders  229,  Headquarters  Army,  Adjutant  General's  Office,  No- 
Xiher  2, 1876,  be  used,  that  is,  *^  if  the  measure  of  depths  be  from  the  level  of  average 
^h-tidfs  occurring  during  the  stage  of  the  river  when  the  volume  is  least,"  then  tne 
wh  would  be  0.6  foot  more  than  if  reduced  to  a  plane  indicated  by  a  reading  of  1.8 
«  on  gauge. 

the  following  are,  therefore,  the  results  according  to  the  above  statements,  viz: 

L  When  depths  are  reduced  to  a  plane  indicated  by  a  reading  of  1.8  feet  on  gauge 
^distance  over  which  "a  navigable  depth  of  26  feet"  did  not  exist  (from  February 
^  February  13, 188^,  inclusive)  was  400  feet,  and  the  least  depth  over  this  area  was 
"^wet, 

L  If  the  stage  of  river  at  the  time  the  soutidings  were  made  be  considered,  then 
^navigable  depth  of  26  feet"  did  exist  throughout  the  quart^^r  from  November  14, 
111,  to  February  13,  1882,  inclusive,  for  in  this  case  the  plane  of  the  river's  surface 
aibw-tide  was  1.2  feet  above  the  plane  to  which  the  depths  were  reduced  (1.8  feet 
oittuge). 

I  If  the  depths  are  reduced  to  a  plane  which  is  the  mean  of  the  high  waters  of  the 
T^kt  at  this  place  taken  for  one  or  more  Innatious  when  the  river  is  at  what  is  known 
»4itB  low  stage,  then  the  least  depth  would  be  25.6  feet,  and  the  distance  over  which 
'"taavigable  depth  of  26  feet"  did  not  exist  would  be  400  feet. 

W.  H.  Heuer, 

Captain  of  Engineers. 


United  States  Engineer  Office, 

Fort  Eada,  La.,  May  13,  1882. 

I  certify  that  between  the  dates  of  February  14,  1882,  and  May  13,  1882,  both  dates 
indnsive,  Mr.  James  B.  Eads  maintained  '^ a  channel  through  the  Jetties"  at  the  mouth 
<)' Bouth  Pass  of  the  Mississippi  River,  ''26  feet  in  depth,  not  less  than  200  feet  in 
^*ldth  at  the  bottom,  and  having  through  it  a  central  depth  of  30  feet,  without  regard 
t«iridth.'» 

During  the  above-named  period  a  channel  having  *'a  navigable  depth  of  26  feet" 
^^  maintained  through  the  shoal  at  the  head  of  South  Pass  and  *'  through  the  pass 
itoUV 

W.  H.  Heuer, 

Captain  of  Engineers, 


m 


■m 


^ 


i 


I 

■ 

■4 


L 


1 
I 

I 


e.p>Aes 


i. 


Houar 


I 

/ 


) 


! 


N 


\ 


9^ 


*  1 


\ 


ATE   I 


90  ft  6utve 


Vffi 

01 


In 
I 


9 


IS 
IS 
li 


I 


APPENDIX  M. 


kIPROVEMENT  OF  HARBOR  OF  NEW  ORLEANS;  OF  PEARL  RIVER»  MISSIS- 
SIPPI;  OF  BAYOUS  TECHE  AND  BLACK,  AND  OTHER  WATER-COURSES  IN 
LOUISIANA;  CONNECTION  OF  BAYOU  TECHE  WITH  GRAND  LAKE  AT 
CHARENTON. 


\aPORT  OF  MAJOR  AMOS  STICKKEY,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882,  WITH  OTHER 
DOCUMENTS  RELATINi^  TO  THE  WORKS, 

IMPROVEMENTS. 


.  Harbor  at  New  OrleaDS,  La. 
.  Pearl  River  from  Jackson  to  Carthage, 
Miss. 

3.  Pearl  River  below  Jackson,  Miss. 

4.  Amite  River,  Louisiana. 

5.  Vermillion  River,  Louisiana. 

6.  Tangipahoa  River,  Lonisiana. 

7.  Tchefuncte  River,  Louisiana. 

8.  Tickfaw  River,  Louisiana. 

9.  Bayoii  Teche,  from  Saint  Martinsville 

to  Port  Barre,  La. 


10.  Connection  of  Bayou  Teche  with  Grand 

Lake  at  Charenton,  La. 

11.  Bayou  Black,  Louisiana. 

12.  Bayou  Conrtablean  from  Port  Barre 

to  Atchafalaya,  Louisiana. 

13.  Bayou  Terre  Bonne,  Louisiana. 

14.  Bayou  La  Fourohe,  Louisiana. 

15.  Calcasieu  River  from  Phillips' Bluff  to 

its  mouth. 

16.  Calcasieu  Pass,  Louisiana. 

17.  Pass  Marianne,  Mississippi  Sound. 


EXAMINATIONS  AND  SURVEYS. 


8.  Breakwater  at  Lake  Pontchartrain. 

9.  Atchafalaya  River,  Louisiana. 
0.  Grand  Caillon  Bayou. 

:1,  Little  Caillon  Bayou. 

:2.  Pass  Mauchac  and  Bayou  Mancbac, 

Louisiana,  from  its  mouth  to  the 

Mississippi  River. 


23.  Bayou  Pla<|uemine,  Louisiana. 

24.  Bayou  Fusilier,  Louisiana. 


United  States  Engineer  Office, 

"New  Orleans^  La.y  August  24,  1882. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
f  the  works  of  improvement  anil  examinations  and  surveys  in  my 
;harge  for  the  fiscal  year  ending  June  30, 1882. 
These  works,  with  exception  of  removal  of  wreck  in  Pass  Marianne, 
i^ere  in  charge  of  Maj.  0.  W.  Howell,  Corps  of  Engineers,  till  Decem- 
)er  1, 1881,  since  which  time  thiey  have  been  in  my  charge. 

Capt.  D.  W.  Lockwood,  Corps  of  Engineers,  has  served  under  the 
mmediate  orders  of  the  officer  in  charge  during  the  year. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers^  U,  S.  A, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S.  A. 
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M  X* 

IMPROVEMENT  OF  HARBOR  AT  NEW  ORLEANS.  LOUISIANA. 

ThiB  work  originated  from  a  survey  made  in  the  winter  of  1877  aii. 
1878,  under  the  direction  of  a  Board  of  Engineers,  convened  at  the  r€ 
quest  of  the  city  authorities  of  New  Orleans  to  consider  plans  for  tb 
protection  of  the  harbor  front  of  New  Orleans  from  the  effects  of  cavin 
banks  of  the  Mississippi  along  that  front.  (See  Report  of  Chief  of  !Ei. 
gineers,  1878,  Vol.  1,  Appendix  J  10.) 

The  United  States  assumed  charge  of  the  work  in  1878,  and  an  at> 
propriatiou  of  $50,000  was  made  for  its  commencement.  Under  thi 
appro])riation  work  was  begun  and  continued  by  hire  of  labor  and  pu} 
chase  in  open  market  until  the  ap))ropriation  was  exhausted.  (See  K4 
port  of  Chief  of  Engineers  for  1879,  Appendix  K  1,  and  for  1880,  Aj 
pendix  M  1.) 

By  act  of  Congress  approved  March  3, 1879,  further  appropriatio 
was  made  to  the  amount  of  $60,000,  and  under  this  the  work  was  pu 
out  at  contract,  John  Eoy  being  the  contractor.  The  contract  was  et 
tered  into  December  26, 1879,  and  annulled  February  10,  1881.  For  a 
account  of  the  work  done  under  this  contract  with  John  Boy,  and  th 
causes  which  led  to  its  annullment,  see  Beport  of  Chief  of  Engin^et 
for  1881,  Appendix  M  1.  At  the  close  of  the  fiscal  year,  June  30, 1881 
the  contract  had  been  assumed  by  two  of  Eoy's  sureties,  F.  A.  Beha: 
and  W.  H.  Beauham,  the  third  surety,  F.  E.  Foucher,  having  failed  t 
signify  his  intention  of  taking  part,  although  addressed  several  time 
on  the  subject. 

By  virtue  of  a  power  of  attorney  executed  March  18, 1881,  F.  A.  Be 
han  was  authorized  to  act  for  and  in  behalf  of  W.  H.  Beauham. 

The  original  contract  specified  that  the  work  of  laying  mats  shouli 
commence  when  the  river  had  reached  a  7-foot  stage  as  indicated  b; 
the  Carrollton  gauge.  After  this  stage  had  been  reached  but  littl* 
progress  was  made  in  the  work ;  one  mat  was  placed  iu  position  on  tb 
river-bed  August  24,  and  another  September  7. 

Under  date  of  September  13  Mr.  Behan  was  informed  that  the  man 
ner  in  which  the  work  was  being  carried  on  was  unsatisfactory,  th^ 
he  was  not  using  due  diligence,  and  directing  him  to  furnish  this  offio 
with  satisfactory  assurances,  within  five  days,  of  his  ability  and  inten 
tion  to  prosecute  the  work  more  rapidly,  or  the  engineer  in  charge  wouh 
consider  it  his  duty  to  recommend  that  the  contract  be  totally  annulled 

To  this  Mr.  Behan  replied,  under  date  of  September  19,  giving  a 
reasons  for  delay  the  obstructions  in  the  river^  which  prevented  layinj 
the  mats  on  the  bottom ;  the  presence  of  shipping,  which  interfered  witi 
his  launching  barge;  and  interference  of  the  wharf  lessee,  who  was  en 
gage<l  in  constructing  wharves  in  the  vicinity  of  the  work.  Work  wa« 
stopped  upon  the  receipt  of  the  following  telegram : 

Washington,  D.  C,  September  28,  1881. 

Major  Howell,  Engineers : 

Sncretary  of  War  directs  tbat  aU  operations  for  improviDg  harbor  at  New  Orlean 
under  present  plan  be  at  once  discontinued. 

Wright, 
Chipf  of  Engineers, 

On  the  following  day  a  telegram  was  received  stating  that  the  plai 
under  which  work  had  been  carried  on  was  abandoned.  Since  then  Mt 
Behan  has  put  in  a  claim  for  damages,  amounting  iu  the  aggregate  Xa 
$36,350.39. 
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This  claim,  with  a  history  of  the  case,  was  forwarded  to  the  Chief  of 
Engineers,  under  date  of  January  27, 1882,  for  the  instructions  of  the  de- 
partment, without  taking  any  other  action,  for  the  reason  that  the  case 
])reRented  some  complications,  arising  from  the  question  of  propriety  of 
items  of  claim  and  the  status  of  Behan. 

According  to  instructions  contained  in  indorsement  from  Engineer 
Department,  dated  February  2,1882,  returning  the  papers  presented  by 
Behan,  and  directing  that  the  accounts  be  thoroughly  examined,  I  re- 
ferred them  to  Assistant  Engineer  Douglas,  who  had  acted  as  inspector 
of  the  work,  and  who  made  a  careful  and  critical  examination  of  and 
iipport  on  each  item  of  expenditure  claimed  by  Behan.  This  report,  with 
nil  papers  relating  to  the  matter,  was  returned  to  the  Chief  of  Engineers 
under  date  of  May  10,  1882,  since  which  time  the  claim  of  Behan  has 
been  placed  before  the  Court  of  Claims. 

By  act  of  Congress  approved  June  14,  1880,  an  appropriation  of 
$75,000  was  made  for  continuance  of  improvement.  The  contract  under 
this  appropriation  was  awarded  to  James  E.  Slaughter,  and  articles  of 
agreement  were  entered  into  October  16, 1880.  (See  Report  of  Chief 
of  Engineers  for  1881,  Appendix  Ml.)  This  work  was  located  in  Carroll- 
ton  Bend,  and  was  commenced  August  12,  and  continued  until  Septem- 
ber 29,  when  it  was  stopped  by  the  telegram  from  the  Chief  of  Engi- 
neers already  given. 

Twenty-seven  cane  mats,  TOO  by  84  feet,  were  laid,  covering  about  2,268 
feet  along  the  river  bank.  When  work  was  stopped  the  contractor  put 
in  a  claim  for  $23,390.26  for  value  of  plant,' material,  &c.,  on  hand  at 
the  time.  This  claim  was  referred  by  my  predecessor  to  the  Chief  of 
Engineers,  who  referred  it  to  Capt.  D.  W.  Lockwood,  Corps  of  Engi- 
neers, for  report.  He  recommended  that  $14,429.98  be  allowed.  Event- 
ually Mr.  Slaughter  was  paid  $16,095,26,  the  government  retaining  pos- 
session of  the  material  on  hand  for  making  mats,  and  the  contractor  the 
plant  for  launching,  &c. 

In  September,  1881,  a  Board  of  Engineer  officers  was  convened  to 
consider  the  subject  of  the  improvement  of  the  harbor  of  New  Orleans. 

ORDER  CONVENING  BOARD. 
LSpecial  Orders,  Xo.dT.j 

Headquarters  Corps  of  Engineers, 

United  States  Army, 
Waahingiqn,  D,  C,  September  12,  1881. 

[Extract] 

1.  By  direction  of  the  Secretary  of  War  a  Board  of  Engineer  officers,  to  consist  of 
Maj.  C.  R.  Suter,  MaJ.  W.  H.  H.  Benyaurd,  MaJ.  Amos  Stickuey,  Capt.  O.  H.  Ernst, 
will  assemble  at  New  Orleans  on  the  20th  instant,  or  as  soon  thereafter  as  practicable, 
to  examine  the  present  condition  of  the  work  in  progress  for  the  protection  of  the 
river  front  of  that  city,  and  to  report  upon  the  qacHtious  connected  therewith  con- 
tained in  letter  of  instructions  of  this  date.  *  •  * 
By  command  of  the  Acting  Chief  of  Engineers. 

Geo.  H.  Elliot, 
Major  of  Engineers. 

A  re^^urvey  of  the  bend  at  Carrollton  and  the  one  in  the  third  district 
was  at  once  commenced,  in  accordance  with  the  instructions  of  the 
Board,  and  upon  its  completion  the  Board  reassembled  at  New  Orleans 
February  17,  1882. 

Dnnug:  February,  April,  May,  June,  and  August  soundings  were 
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taken  on  selected  lines  in  the  third  district,  rnnAing  out  from  220  to  25(1 
feet  from  shore,  for  the  purpose  of  determining  the  nature  and  amouut 
of  changes  that  might  be  taking  place  in  that  locality. 

By  act  of  Congress  approved  March  3, 1881,  $75,000  were  appropri- 
ated for  continuation  of  the  work.  Under  date  of  September  C,  1881, 
a  project  was  submitted  by  my  predecessor,  Major  Howell,  for  expend- 
iture of  this  amount  in  continuing  the  work  then  in  progress  in  Car- 
rollton  Bend.  This  project  was  not  approved,  and  since  the  time  when 
work  was  stopped  by  the  Chief  of  Engineers  nothing  has  been  done 
except  making  the  surveys  in  the  third  district  already  referred  to.  No 
new  project  has  been  submitted  for  this  work,  as  from  the  terms  of  the 
river  and  harbor  bill  it  seemed  probable  that  the  work  would  be  placed 
under  the  supervision  of  the  Mississippi  Biver  Commission. 

The  work  is  in  the  collection  district  of  New  Orleans.    The  nearest  light-house  is 
at  the  mouth  of  the  Mississippi  River. 

Total  amount  appropriated $260,000  On 

Total  amount  expended 114, 546  72 

Statement  shoicing  the  number  ofvessehy  steam  and  sailj  entered  at  and  cleared  from  the  port 
of  Keto  Orleans  ;  total  value  of  imports^  specie^  free  and  datiahU  ;  total  value  of  erporitf^ 
domeetiCy  to  foreign  countries;  total  value  of  txportSf  foreign,  to  foreign  countries;  grand 
total  ofexportsj  and  amount  of  revenue  coUected  on  imports^  for  the  fiscal  year  ending  Jane 
30,  1882 : 

Number  of  entrances  of  steam  vessels 495  798,  :i» »7 

Number  of  en  trances  of  sail  vessels 424  .     221,579 

Totals 919  1,019,946 

Number  of  clearances  of  steam  vessels 524  8:J4, 308 

Number  of  clearances  of  sail  vessels 445  231, 541 

Totals 969  1,065,849 

Imports : 

Merchandise  free $3,507,720 

Merchandise  dutiable 8,7l0,32(i 

« 

12,218,046 

American  silver  dollars 5, 209 

Foreign  silver  dollars 116, 996 

122. 205 

Exports : 

Value  of  domestic  merchandise 70, 657, 860 

Value  of  foreign  commodities: 

Free $24,956 

Dutiable 33»,93l 

36:},  8?7 

Total 71,021,747 

Export  silver  bullion 1,  H'l 

American  silver  dollars 20, 740 

21,H41 

Revenne  collected  on  imports 3, 060, 9H0  6-i 

Total  amount  appropriated 260,000  Oo 

Total  amount  expended 114. 546  72 
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Money  statement. 

Jnlyl,  1881,  amount  availablft (198,475  45 

July  1,  18^^,  amount  expeuded  during  fiscal  year,  exclusive  of  ^ 

outstanding  liabilities  Jnlyl,  1881.... $50,681  64 

July  1,  1882,  ouUtanding  liabilities 2,340  53 

53,022  17 

July  1,  1882,  amoQnt  available 145,453  28 

Amount  available  for  fiscal  yeiir  ending  June  30,  1883,  and  in  addition 
such  amount  as  may  be  allotted  by  the  Mississippi  River  Commission. .     145, 453  28 


letter  op  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  ArmtT, 
Washington^  D,  C,  January  16,  1882. 

Sir :  In  answer  to  the  reference  of  a  resolution  of  the  Senate  of  Jan- 
uary 5,  1882,  directing  that — 

The  Secretary  of  War  transmit  to  the  Senat<^  a  copy  of  any  and  all  papers  relating 
to  the  repair  or  improvement  of  the  Mississippi  River  levee  in  front  of  the  city  of  New 
Orleans — 

I  have  the  honor  to  submit  the  accompanying  copies  of  papers  from  the 
files  of  this  office,  marked  1  to  6,  inclusive,  which  will  fully  explain  the 
origin  and  progress  of  the  work  of  bank 'protection  thus  far  applied  to 
certain  portions  of  the  water-front  of  New  Orleans,  and  the  difficulties 
attending  it. 

It  will  be  perceived  that  in  accordance  with  the  recommendation  of  a 
Board  of  Engineer  Officers  which  it  was  found  advisable  to  convene  to 
consider  tbe  question  of  the  propriety  of  continuing  the  plan  of  im- 
provement adopted,  and,  if  necessary,  to  mature  a  new  plan  for  the  pro- 
tection of  the  river-front,  all  operations  then  in  progress  were,  with  your 
sanction,  suspended  on  the  28th  September  last. 

The  accounts  of  the  contractors  whose  work  was  discontinued  in  con- 
sequence of  this  determination  are  in  course  of  adjustment,  but  a  final 
settlement  with  them  has  not  as  yet  been  made. 

The  time  of  resumption  of  work  upon  this  imi)rovement,  and  the 
plan  for  its  prosecution  which  may  be  recommended  for  adoption  for 
the  future,  will  depend  in  a  great  measure  upon  the  results  of  the  in- 
vestigations of  the  above-mentioned  Board  of  Engineer  Officers,  who 
still  have  the  subject  under  consideration,  but  whose  final  report  thereon 
has  not  as  yet  been  received  at  this  office. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Engineers^ 

Hon.  Egbert  T.  Lincoln,  Brig,  and  Bvt.  Maj.  Gen. 

Secretary  of  War, 


LETTER  OF  THE  CHIEF  OF  ENGINEKRS. 

Clinton,  Conn.,  September  10, 1881. 

General  :  In  accordance  with  previous  arrangements,  I  met  the  Hon. 
Secretary  of  War  and  the  Hon.  E.  John  Ellis,  M.  C,  at  Long  Branch, 
yesterday. 
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From  the  photographic  views  of  portions  of  the  river- front  at  New  Or 
leans,  it  appears  that  the  current  has  made  serious  inroads  upon  the  banl 
since  the  river  <K)mmenced  falling,  and  that,  unless  there  be  some  erro:- 
m  the  statements  of  Mr.  Ellis  in  regard  to  the  locality,  the  part  of  th^ 
'front  npon  which  the  protecting  works  have  been  a))plied  by  Majo: 
Howell  has  suffered  equally  with  that  upon  which  no  work  has  beei 
done — in  other  words,  that  the  system  of  protection  adopted  has  prove< 
a  failure. 

The  result  of  the  consideration  of  the  subject  was  to  convene  a  Boarc 
of  OfScers  of  the  Corps  to  meet  at  New  Orleans  at  as  early  a  day  as  prac 
ticable,  to  examine  into  the  subject  anew  with  all  the  light  that  thf 
past  experience  of  Major  Howell  may  afford.  The  Board  is  to  consiK 
of  Majors  Suter,  Beuyaurd,  and  Stickney,  and  Captain  Ernst;  and  yoi 
will  please  issue  the  order  by  direction  of  the  Secretary  of  War. 

As  the  working  season  is  limited  to  low  river,  and  is  therefore  short 
it  is  of  the  first  importance  that  the  Board  be  got  together  as  soon  ai 
possible.  It  may  be  practicable  for  all  the  members  to  get  there  by  tb< 
20th  inst.,  if  they  are  given  telegraphic  notice  to  get  ready;  butif  yoi 
think  a  later  date  better,  you  will  so  arrange  it,  of  course. 

If  the  work  already  done  has  failed  in  its  object,  its  further  prosecn 
tion  should  be  stopped  as  soon  as  practicalile.  You  will  therefore  please 
instruct  the  Board  to  first  consider  the  question  of  the  propriety  ol 
continuing  the  preseht  plan  of  improvement,  and  to  report  their  views 
thereon  at  the  earliest  day  practicable.  There  are  two  contracts  undei 
way  now,  I  believe,  and  work  under  them  should  cease  at  once,  if  the 
Board  reports  adverse  to  the  present  plan. 

The  Board  should  be  instructed  to  afterwards  proceed  to  consider  and 
mature  a  new  plan  for  the  protection  of  the  river-front  (harbor  of  New  Or- 
leans) and  to  report  the  same  without  unnecessary  delay.  It  is  desira- 
ble that  the  Board  invite  the  viewsof  persons  in  NewOrleansinterest^jd 
in  the  subject  of  the  protection  of  the  harbor,  and  especially  of  the 
Hon.  Mr.  Ellis,  the  Bepresentative  from  the  New  Orleans  Congressional 
district. 

Of  course,  any  further  instructions  that  may  suggest  themselves  to 
you  should  be  given. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 

Chief  of  JEngineerSn 

Brig,  and  Bvt.  Maj.  Oen. 

General  John  G.  Parkb,  U.  S.  A., 

Acting  Chief  of  Engineers. 


letter  of  president  of  board  of  engineers. 

United  States  Engineer  Office, 

Board  Boom, 
New  Orleans,  La.,  September  23, 1881. 

General:  The  Board  of  Engineer  Officers  convened  by  your  Special 
Order  No.  97,  to  consider  and  report  upon  the  work  of  improvement  of 
New  Orleans  Harbor,  have  been  in  session  here  since  the  20th  instant. 
They  have  carefully  examined  into  the  whole  subject  and  are  now  pre- 
pared to  report  upon  the  first  clause  of  the  instructions  furnished  for 
their  guidance;  that  is,  upon  the  propriety  of  continuingoperations  under 
the  present  plan  of  improvement. 
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The  Board  are  nnaniinonsly  of  the  opinion  that  the  object  soa^i^ht  to 
be  accomplished  by  this  impFOvement  has  not  been  attained,  and  they 
do  not  think  that  under  the  present  plan  of  operations  this  object  can 
be  obtained. 

As  the  expenditures  under  present  contracts  amount  to  about  $1,000 
per  day,  the  Board  have  felt  justified  by  their  instructions  in  recommend- 
ing an  immediate  suspension  of  operations,  and  this  decision  was  au- 
Bounced  to  you  by  telegraph  to-day. 

The  Board  will  submit  a  preliminary  report  covering  this  portion  of 
the  subject  as  soon  as  it  can  be  prepared,  probably  in  the  course  of  10 
or  12  days. 

Their  final  report  on  the  whole  subject  cannot  be  presented  for  some 
time,  as  additional  surveys  are  imperatively  needed  for  the  prepara- 
tion of  reliable  plans  and  estimates.  This  work  will  be  undertaken  at 
once,  and  as  soon  as  the  results  are  available,  the  Board  will  reconvene 
for  the  preparation  of  their  final  report. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  E.  Sutee, 
Major  of  Engineer%^  President  of  Board. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineer%^  U.  8,  A. 


letteb  of  the  chief  of  engineers. 

Office  of  the  Chikf  of  Engineers, 

United  States  Army, 
Wa^hin(jitony  D.  (7.,  September  28,  1881. 

Sir:  Referring  to  telegram  of  this  date,  the  Secretary  of  War  has  di- 
Tocted,  in  accordance  with  the  recommendation  of  the  Board  of  Engineer 
Officers  convened  by  special  orders  No.  97  from  these  headquarters,  that 
all  operations  for  improving  harbor  at  New  Orleans,  under  present  plau 
of  improvement,  be  at  once  discontinued. 

You  will  please  inform  the  contractors  whose  operations  are  discon- 
tinued by  this  order  that  this  office  and  the  War  Department  will  afford 
them  all  proper  assistance  in  the  adjustment  of  matters  connected 
therewith. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Engineers^ 
Brig,  and  Bvt.  Maj.  Oen. 
Mfy.  C.  W.  Howell, 

Corps  of  Engineers. 


preliminary  report  of  board  of  engineers. 

United  States  Engineer  Office, 

Saint  LouiSy  Mo.y  October  5,  1881. 

General  :  The  Board  of  Engineer  Officers,  constituted  by  special 
orders  No.  97,  Headquarters  Gorps  of  Engineers,  September  12,  1881, 
to  examine  the  present  condition  of  the  work  in  progress  for  the  pro- 
tection of  the  river  front  of  New  Orleans,  La.,  had,  by  your  letter  of 
iostrnctions  of  September  12, 1881,  two  subjects  presented  for  its  con- 
sideration, viz : 
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1st.  The  question  of  the  propriety  of  continaiDg  the  present  plan  f 
improvement;  and, 

2d.  To  examine  anew  into  the  subject  of  the  improvement  with  1 
the  light  that  the  experience  of  the  officer  in  charge  might  afford,  art, 
if  found  necessary,  to  consider  and  mature  a  new  plan  for  the  prot^- 
tion  of  the  river  front. 

The  Board  was  ordered  to  report  its  views  upon  the  first  subject '% 
the  earliest  day  practicable,^  and  upon  the  second  **  wi1:hout  unnecf 
sary  delay."  In  compliance  with  these  instructions,  the  Board  now  la 
the* honor  to  submit  its  views  upon  the  first  subject,  deferring  its  repct 
upon  the  second  until  additional  information  now  in  process  of  colle- 
tion  shall  come  before  it.  An  elaborate  survey  of  the  river  front  wa 
made  in  1878,  under  the  direction  of  the  Board  of  Engineers,  convenl 
by  the  mayor  of  New  Orleans,  but  as  no  surveys  or  examinations  it 
the  locality  have  been  made  since  that  date,  it  has  been  thought  bet 
to  have  such  surveys  made  as  will  show  the  changes  which  have  sine 
occurred. 

The  accompanying  charts,  being  Coast  Survey  Charts  Nos.  7  and  8C 
the  Mississippi  Eiver  Survey,  show  the  location  of  the  Mississippi  Ri\T 
and  the  direction  of  its  flow  with  reference  to  the  city  of  New  Orlean 
Issuing  from  the  straight  reach  above  Nine  Mile  Point,  it  makes  a  shal 
bend  to  the  right  at  Carrollton,  then  gradually  curves  to  the  left  to  tl 
foot  of  Canal  street,  and  then  makes  another  sharp  bend  to  the  rig^ 
after  which  it  follows  a  nearly  straight  line  until  beyond  the  city  limit 
The  width  at  Carrollton  is  about  2,250  feet,  and  the  channel  depth  abot 
140  feet,  and  these  dimensions  remain  nearly  uniform  to  about  the  mi* 
die  of  the  gentle  leftward  curvature,  when  the  width  is  gradually  i- 
duced  and  the  depth  increased.  The  former  finally  becomes  aobut  1,91 
feet  and  the  latter  reaches  a  maximum  of  over  200  feet,  and  it  is  in  tU 
shape  that  the  river  enters  the  sharp  bend  below  Canal  street,  called  i 
New  Orleans  the  third  district.  The  entire  Mississippi  River  oOnce- 
trated  to  a  degree  nowhere  else  to  be  found  along  its  course,  and  po 
sessing  therefore  its  maximum  power  of  excavation,  is  here  turned  abok 
an  angle  of  90°  upon  a  radius  of  about  3,000  feet.  The  concave  bank" 
meaning  by  that  term  the  entire  slope  from  the  top  to  the  bottom  of  tl 
river— which  can  resist  such  a  force  for  even  a  brief  period  must  possei 
great  stability.  Rapid  excavations  «ind  deep  incursions  are'to  be  & 
pected.  Yet  the  upper  portion  of  this  bend  has  been  occupied  by  tfc 
city  of  New  Orleans  from  the  time  of  its  foundation,  more  than  a  ce 
tury  and  a  half  ago,  and  the  lower  parts  have  been  taken  up  as  the  cif 
grew,  and  have  now  been  occupied  for  many  years.  There  can  be  hi 
one  explanation  of  this,  and  that  is,  that  the  bank  possesses  a  stabili^ 
which  is  truly  remarkable,  and  that  this  stability  has  been  fortified  Y 
artificial  means.  The  few  borings  which  have  been  made  in  the  viciry  ( 
indicate  a  formation  composed  of  alternate  layers  of  clay  and  sand.  I 
may  be  that  where  the  river  intersected  these  layers  the  sand  wi 
washed  out  to  a  considerable  distance,  and  heavy  masses  of  the  supe 
posed  clay  fell  into  the  voids  thus  created.  Further  washing  of  tl 
sand  wouid  thus  be  stopped,  and  the  bed  of  the  river  would  be  pr» 
vided  with  a  continuous  coating  of  clay.  However  thks  may  be,  the  fai 
exists  that  the  bank  is  stable,  and  necessarily  stable,  from  top  to  toe. 

But  as  any  material,  even  rock,  will  finally  yield  to  the  action  of  rui 
ning  water,  there  has  been  a  gradual  erosion  at  the  places  where  it  wa« 
to  be  expected,  viz,  in  the  concave  bends.  This  has  been  attended  V. 
a  batture  formation  at  the  points.  The  rate  of  erosion  has  been  gresv 
est  in  the  Carrollton  Bend,  where  there  are  no  wharves  and  where  tk 
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neighborhood  is  not  thickly  built  ap.    It  was  ascertained  by  the  Board 
of  Engineers  convened  by  the  mayor  of  New  Orleans,  in  1877,  that  the 
bank  at  this  place  had  recede<l  abont  500  feet  in  twenty  3^ears.    While 
this  has  resulted  in  the  loss  of  considerable  valuable  property  and  should 
be  checked,  the  locality  is  of  altogether  secondary  importance  when  com- 
pare<l  with  the  third  district.    At  the  latter  place  vast  commercial  in- 
terests are  concentrated ;  the  bank  is  crowded  with  wharves,  and  every 
inch  of  the  adjoining  ground  has  a  value.    Here,  as  before  stated,  the 
bank  is  practically  where  it  has  been  for  a  century  and  a  half,  or  rather 
there  has  been  no  recession.    At  the  extreme  npper  end  of  the  bend, 
in  the  immediate  vicinity  of  Canal  street,  there  have  been  large  accre- 
'  tions,  several  blocks  of  the  city  having  been  added  and  built  upon  out- 
I  side  of  what  was  formerly  the  shore  line.     This  is  due  to  the  natural 
movement  of  the  bend  down  stream.     In  the  bend  itself  considerable 
batture  formations  have  occurred  at  intervals  and  then  disappeared. 
This  cannot  be  accounted  for  without  a  knowledge  of  the  various  ob- 
stacles, such  as  whfirves,  wrecks,  &c.,  that  may  have  been  placed  in  the 
river  at  various  periods — information  not  now  attainable.    It  is  stated 
that  the  line  of  the  deepest  water  has  been  gradually  drawing  nearer 
to  the  left  bank;  that  is,  that  there  has  been  a  gradual  erosion  of  the 
foot  of  that  bank.    This  seems  highly  probable,  but  there  are  not  before 
the  Board  at  this  moment  any  exact  data  by  which  it  can  be  verified. 
That  such  a  movement  should  take  place  is  certainly  natural.    What  is 
more  in  need  of  explanation  is  the  fact  that  the  main  bank  as  a  whole 
retains  its  present  position. 

This  explanation  is  found  in  the  multitude  of  Vrecked  wharves  and 
bulkheads  which  here  line  the  river  front.  Wharf  after  wharf  and  bulk- 
head after  bulkhead  have  been  constructed  at  the  top  of  the  bank,  have 
served  tlieir  purposes  for  longer  or  shorter  periods,  and  have  then  slid 
into  the  river.  This  has  been  going  on  for  many  years.  There  is  no 
record  of  how  many  wharves  and  bulkheads  have  gone  in  at  any  one 
place,  except  that  the  number  is  large.  In  some  cases  a  wharf  has 
lasted  but  a  single  year.  It  has  been  reported  by  divers  that  the  re- 
.  mains  of  these  structures  are  to  be  found  all  the  way  to  the  bottom  of 
i  the  river,  and  it  is  easy  to  believe  that  such  is  the  case.  The  piles, 
beams,  and  planks  of  which  these  structures  are  composed,  though  often 
held  together,  are  twisted  into  irregular  shapes  and  constitute  excellent 
silt-catching  devices.  The  spaces  between  them  may  readily  be  filled 
by  the  river  at  flood  with  sediment,  much  of  wliich  will  be  reraov^ed  at 
low-water.  The  scouring  power  of  tlie  river  can  thus  find  employment 
upon  its  own  deposits  instead  of  upon  the  main  bank. 

Bnt  this  is  a  very  expensive  means  of  protection,  expensive  not  only 
to  the  owners  of  the  wharves,  but  also  to  the  commercial  interests  of  the 
l^Iississippi  Valley.  The  repeated  destruction  of  the  wharves  has  ren- 
dered high  wharf  rates  a  necessity,  and  has  thus  been  the  means  of 
levying  a  heavy  tax  upon  all  the  commerce  of  New  Orleans,  one  of  the 
first  sea-ports  of  the  United  States.  The  series  of  photographs,  28  in 
number,  herewith  transmitted,  show  the  condition  of  the  wharves  in  the 
third  district  in  August,  1881. 

From  the  foregoing  descri|)tion  it  is  evident  that  two  distinct  problems 
are  presented  for  the  consideration  of  the  engineer:  Ist.  The  protection 
of  the  banks  from  erosion,  as  at  Carrollton  and  in  the  opposite  concave 
bend  below ;  and.  second,  the  protection  of  the  wharves  from  the  inev- 
itable and  usually  prompt  destruction  which  has  heretofore  awaited 
them. 

In  the  year  1877,  a  Board  of  Engineers  was  convened  by  the  mayor 
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of  New  Orleans  to  cousider  the  subject  and  to  report  a  plan  for  the  pres- 
ervation of  the  banks  and  wharves  from  destruction.  The  final  report 
of  the  Board  was  dated  April  8,  1878,  and  is  to  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers,  United  States  Array,  for  1878,  volume 
1,  page  614.  It  is  under  the  plan  therein  proposed  that  the  operations 
now  progressing  were  directed  to  be  carried  on. 

This  plan  proposed  for — 

The  upper  section  of  the  river  at  Carrollton,  and  on  the  right  bank 
above  Algiers,  where  there  are  no  wharves  *  •  •  to  cover  the 
slopes  from  a  short  distance  above  low- water  to  a  distance  out,  such  that 
all  defective  strata  will  be  protected  by  a  layer  of  brush  formed  into 
rafts,  and  ballasted  with  stone  sufficient  to  keep  them  in  position. 

Along  the  section  of  the  river  from  Morgan's  wharf  to  the  foot  of  Con- 
gress street,  which  includes  the  sharp  bend  below  Canal  street,  above 
referred  to,  it  was  proposed  to  form  a  bulkhead  extending  the  entire 
distance  in  a  line  with  the  outer  row  of  wharf-piles  by  driving  piles  in 
pairs,  the  distance  between  the  centers  of  each  pair  being  6  feet,  and 
between  the  piles  of  each  pair  3  feet.  These  piles  are  to  be  bolted  to- 
gether at  low- water,  and  at  the  top,  between  the  piles  and  extending  up 
and  down  stream,  brush  faeines  are  piled  up  to  low-water  mark,  form- 
ing, so  to  speak,  a  brush  wall.  Above  low- water  mark,  on  the  outside 
of  the  piles,  planks  are  placed  extending  to  high- water  mark.  From 
the  foot  of  this  row  of  piles,  extending  out  as  far  as  may  be  necessary 
to  cover  all  defective  strata,  a  layer  of  br^ish  and  stone  in  suitable  form 
is  laid  upon  the  slope.  The  object  in  not  continuing  the  revetment  clear  . 
up  to  the  banks,  as  in  the  other  districts,  is  that  it  has  been  found  from 
experience  that  great  difficulty  and  expense  will  attend  the  removal  of 
the  great  number  of  piles  and  timber- work  now  forming  the  wharves 
and  occupying  a  portion  of  the  slope  needing  protection,  and  which  it 
would  be  necessary  to  remove  were  it  determined  to  carpet  the  entire 
slope,  adding  considerably  to  the  expense,  and  more  than  circumstances 
would  warrant. 

The  width  of  the  brush  matting  is  not  fixed  in  the  text  of  the  report, 
but  in  the  estimate  it  is  described  as  200  feet  wide.    Although  the  term 
*'  brush  "  was  alone  used  for  the  material  of  which  the  matting  was 
to  be  composed,  a  variety  of  other  materials  were  mentioned  in  the  pre- 
liminary report,  dated  November  23, 1877,  and  it  seems  to  have  been 
the  understanding  that  some  latitude  should  be  allowed   the  con- 
structing engineer  as  to  the  selection  of  a  material.    This  view  would  | 
seem  to  be  supported  by  the  fact  that  the  details  of  making  the  matS) 
and  ])lacing  them  in  position  were  left  entirely  in  his  hands.    At  all- 
events  no  stress  was  laid  upon  any  special  quality  of  brush  which  would" 
render  it  preferable  to  other  materials  for  application  in  this  case.    The, 
use  of  a  (liflferent  material,  if  worked  up  in  such  shape  as  would  carr^* 
out  the  spirit  of  the  plan,  could  not  be  regarded  as  a  departure  fron 
the  plan. 

Operations  have  been  carried  on  during  the  low-water  seasons  of 
1878,  1879, 1880,  and  1881,  the  work  for  the  first  three  years  being  coa- 
fined  to  the  third  district,  while  the  greater  portion  of  the  work  done  this 
year  is  in  Carrollton  Bend.  The  following  is  the  method  of  construc- 
tion adopted  for  the  former  district.  The  mat  was  first  made  in  small 
sections  24  feet  by  25  feet,  the  material  used  being  cane.  In  the  finished 
section  the  canes  lay  in  a  single  layer,  side  by  side,  with  sufficient  inter- 
val between  them  to  allow  for  the  stitching,  say  1  inch.  It  was  sewed 
from  one  end  to  the  other  by  seven  continuous  pairs  of  wires  or  pieces 
of  marline,  the  latter  being  used  to  the  exclusion  of  wire  after  the  first 
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few  mats  were  placed.  ^Tbe  stieb  was  the  shoemaker's  stitch ;  that  is, 
one  marline  passing  under  one  cane,  passed  over  the  next,  under  the 
third,  over  the  fourth,  and  so  on,  while  the  other  marline  of  the  same 
pair  alternated  in  the  same  manner,  but  passing  on  the  opposite  sides 
of  the  canes.  The  marlines  thus  crossed  each  other  at  each  interval 
between  the  canes.  In  crossing  they  were  not  caught  together.  They 
were  secured  only  to  the  middle  and  end  canes  of  the  section.  The 
breaking  of  a  marline  at  one  point  destroyed  its  efficiency  throughout 
ita  length.  An  opening  was  made  in  each  joint  of  each  cane  to  destroy 
its  buoyancy  and  admit  sediment  from  the  river  after  sinking.  Eight 
of  these  small  sections  were  sewed  together,  end  to  end,  making  a  mat 
20O  feet  by  24  feet,  and  it  was  in  this  shape  that  the  mats  were  put  down 
daring  the  seasons  of  1878  and  187  J.  For  placing  them,  a  row  of  guide 
piles  6  feet  apart  were  driven  upon  the  line  of  the  front  wharf  piles. 
These  were  heavy  piles  of  pine  65  feet  long,  and  were  intended  to  sub- 
sequently form  part  of  the  brush  wall  described  in  the  plan.  An  iron 
ring  was  slipped  over  each  pile,  fitting  loosely,  to  which  the  end  of  the 
mat,  the  24-foot  side,  was  secured  by  a  piece  of  light  rope.  The  barge 
upon  which  the  mat  was  spread  was  then  moved  out  into  the  stream  by 
a  tug-boat,  the  mat  was  launched  and  placed  upon  the  bottom,  with  its 
longer  side  as  nearly  as  possible  perpendicular  to  the  shore.  The  bal- 
last used  with  the  first  few  mats  was  old  boiler-tubes,  and  afterwards 
sand-bags.  Buoys  were  attached  to  each  mat  before  sinking,  by  means 
of  which  its  location  upon  the  bottom  could  afterwards  be  approximately 
ascertained.  The  drawing  upon  which  these  maps  are  represented,  a 
copy  of  which  is  inclosed,  shows  much  irregularity  in  their  sinking. 
Care  was  taken  to  sink  a  new  mat  at  any  place  which  seemed  to  have 
been  left  uncovered,  but,  notwithstanding  this  precaution,  it  is  probable 
[ihat  some  portions  of  the  slope  within  a  distance  of  200  feet  were  left 
mcovered.  The  presence  of  ships  at  the  wharves  was  a  serious  incon- 
^'enience  to  the  work,  causing  frequent  interruptions.  It  could  not  be 
le  continuous.  The  work  done  in  1878  and  1879  was  begun  just  below 
icayune  Pier  and'  extended  to  the  foot  of  Mandeville  street,  covering 
length  of  1,116  feet  measured  along  the  bank.  It  consisted  entirely  of 
tatting  of  the  above  description,  nothing  being  done  towards  the  brush 
all  except  the  piling. 

In  resuming  operations  in  1880  it  was  found  impossible  to  begin  at 
'andeville  street,  where  the  work  of  1879  terminated,  because  of  the 
limber  of  ships  moored  below,  a«  many  as  20  sometimes  lying  between 
Vaudeville  and  Montegut  streets.  These  the  wharf-master  refused  to 
liove.  Work  was  accordingly  begun  at  Montegut  street,  leaving  a  gap 
cf  2,262  feet  between  that  and  the  work  of  1879.  The  general  coustruc- 
tfou  of  the  mats  was  the  same  as  before,  except  that  they  were  made 
larger.  Forty  sections,  each  14  feet  by  25  feet,  were  sown  together, 
making  a  mat  200  feet  by  70  feet,  instead  of  200  feet  by  24  feet,  as  before. 
]Eloating  ways,  having  the  direction  of  their  slope  parallel  to  the  shore 
instead  of  perpendicular  to  it,  as  before,  were  moored  to  the  guide-piles. 
The  mat,  being  secured  to  the  latter  in  the  same  manner  as  before,  was 
laanched  up  and  down  stream  instead  of  across  stream,  as  before.  Ten 
snch  mats,  covering  a  length  of  560^  feet  of  bank  between  Montegut  and 
Louisa  streets,  were  laid  in  1880.  The  drawing  representing  their  posi- 
tion on  the  bottom,  a  copy  of  which  is  inclosed,  shows  irregularity  in 
their  location,  but  less  than  in  the  case  of  previous  work.  The  ballast 
used  was  sand-bags. 

The  work  of  1881  in  this  vicinity  has  made  but  little  progress.    Two 
mats  similar  to  those  of  1880  had  been  laid  at  the  time  of  the  visit  of  the 
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Board,  and  the  floating  ways  were  blocked  from  farther  progress  down- 
stream by  the  presence  of  a  large  ship  engaged  in  loading  at  the  only 
wharf  remaining  available  in  the  third  district.  It  was  stated  also  that 
some  of  the  guide-piles  driven  in  advance  of  the  matting  were  being 
palled  up  by  the  wharf  contractor,  as  they  interfered  with  the  movements 
of  his  pile-drivers  engaged  in  reconstructing  the  wharves.  At  Carroll- 
ton,  however,  there  being  no  obstructions  either  above  or  below  the  water 
surface,  the  work  was  being  pushed  with  great  rapidity,  the  character  of 
it  being  precisely  similar,  piles  and  all,  to  that  above  described  for  the 
the  third  district  during  the  year  1880. 

The  wharves  in  front  of  which  the  work  of  1878  and  1879  was  done 
fell  into  the  river  in  the  spring  and  summer  of  1880.    They  were  rebuilt 
and  were  wrecked  again  in  1881.    Their  condition  in  August  last  is 
shown  upon  those  of  the  photographs  which  are  numbered  from  1  to  7. 
The  wharves  in  front  of  which  the  work  of  1880  was  done  Lave  been  de- 
stroyed this  year.    Their  condition  in  August  is  shown  upon  photographs 
16  to  21  j  inclusive.    The  oldest  of  the  work  inCarrollton  Bend  ha«  been 
down  but  a  few  weeks,  and  has  received  no  further  practical  test- 
It  is  plain  that  the  plan  of  improvement  as  executed,  so  far  at  least  as 
the  third  district  is  concerned,  is  a  failure.    The  impossibility  of  doing 
continuous  work,  and  the  flimsy  character  of  the  matting  put  down, 
would  perhaps  account  for  this.     Under  any  plan  a  remedy  for  the  first 
evil  consists  in  withdrawing  the  portion  of  the  river  front  under  improve 
ment  from  wharf  service  while  the  work  is  going  on,  and  this  requires 
the  cooperation  of  the  city  authorities.    The  cane  is  not,  in  the  opinion 
of  the  Board,  a  good  material  for  the  protection  of  the  banks  of  the  Mis 
sissippi.    Its  straightness  and  smoothness  deprive  it,  to  a  large  degree 
of  the  silt-catching  quality  which  is  of  so  great  importance  in  the  revet 
ment  of  the  banks  of  this  river.    A  mattress  made  of  cane  receives  little 
if  any,  re-enforcement  from  the  deposits  of  the  river.    If  this  materia 
be  used  the  mattress  should  be  fabricated  with  great  care,  all  its  fasten 
ings  should  be  made  substantial,  and  if  it  be  found  impracticable  by  an 
disposition  of  the  material  to  procure  an  artificial  roughness,  it  shoul 
be  prepared  to  resist  by  its  own  strength  all  the  forces  which  may 
brought  to  bear  against  it.    This  has  not  been  done,  and  in  the  opiuioi 
of  the  Board  the  mats,  as  constructed,  do  not  form  a  protection  a«  e 
cient  as  the  one  contemplated  in  the  plan. 

While  the  method  of  construction  has  been  defective,  and  the  circuit 
stances  of  carrying  on  the  work  have  been  singularly  difficult,  it  is  t 
opinion  of  the  Board  that  no  better  results  would  have  been  attained  ; 
the  third  dititrict  if  both  these  causes  of  failure  had  been  wanting.    Ti 
problem  here  seems  to  be  one  of  wharf  protection  rather  than  of  bai 
protection,  though  the  latter  question  appears  in  the  background. 

The  root  of  the  principal  evil — the  repeated  destruction  of  the  wharves 
— seems  to  lie  in  the  construction  of  the  wharves  themselves.  The  bearing 
piles,  fender  piles  and  mooring  piles  alone  obstruct  the  flow  of  the  watef! 
and  cause  deposits.  When  tx)  these  are  added  the  remainsof  old  wharves, 
old  broken  and  settled  piles,  and  old  bulkheads,  a  collection  of  obsta* 
cles  is  found  near  the  top  of  the  bank  which,  for  efficiency  in  causing 
silt  deposits,  could  hardly  be  excelled  if  designed  for  that  purpose. 
Heavy  deposits  are  made  among  them  and  between  the  wharves  daring 
the  higher  stages  of  the  river  when  it  is  charged  with  sediment.  This 
raa«s  of  soft  material  acquires  in  time  a  bulk  and  weight  which  the  steep 
slope  below  cannot  support,  even  while  it  remains  submerged.  When 
the  river  falls  the  new  deposits  are  often  uncovered,  and  the  tendency 
to  rapture  is  increased  by  the  withdrawal  of  the  support  furnished  by 
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he  water.  The  difficulty  is  aggravated  by  the  presence  of  vessels, 
^^essels  lying  at  the  ends  of  the  wharves  deflect  the  current  downwards 
iowards  the  bottom,  and  while  preventing  dei)osits  at  that  place  cause 
i  scour  upon  the  material  below.  The  deeper  the  draught  of  the  ves- 
lel  the  deeper  will  this  action  extend.  A  vessel  drawing  25  feet  will,* 
f  left  long  enough  at  one  spot  in  a  rax)id  current,  deepen  the  water  by 
ku  amomit  nearly  equal  to  its  draught.  Here  are  all  the  conditions 
accessary  to  explain  the  various  phenomena  which  accompany  the  de- 
struction of  the  wharves.  The  slope  of  the  bank  being  too  steep  to  bear 
:he  great  additional  weight  at  the  top  of  it,  yields,  and  may  yield  in  a 
rariety  of  ways.  The  new  material  may  slide  out,  carrying  the  upper 
parts  of  the  piles  with  it,  and  leaving  the  toes  undisturbed ;  in  this  case 
the  piles  will  be  inclined  outwards.  Or  it  may  settle  down  vertically, 
pasbiug  out  a  layer  of  similar  material  from  beneath  it.  If  the  latter 
layer  is  within  the  range  of  the  piles  it  will  carry  their  toes  out,  and  in 
this  case  the  piles  will  be  inclined  inwards ;  if  it  is  beyond  the  range  of 
the  piles  these  will  simply  sink  and  not  be  inclined  either  way.  In  the 
disintegration  attending  these  disruptions  a  crack  may  be  formed  into 
which  a  pile  will  sink  of  its  own  weight,  and,  tearing  loose  from  its  cap, 
will  settle  down  with  greater  rapidity  than  the  balance  of  the  wharf.  A 
combination  of  the  two  movements  above  described,  or  unequal  loading 
of  the  wharf,  or  an  eddy  about  its  extremity,  or  the  unequal  stability 
of  different  portions  of  the  soil  underlying  the  fresh  deposits,  will  account 
for  the  irregularities  which  sometimes  appear  in  the  wreck  of  a  single 
wharf.  The  yielding  of  the  bank  may  occur  at  any  stage  of  water, 
though  it  is  most  usual  immediately  after  the  fall  from  a  high  stage, 
and  is  rare  i>nmediately  after  a  prolonged  low  stage.  The  increased 
draught  of  the  sea-going  ships  now  visiting  New  Orleans  would  cause  more 
rapid  wrecking  of  their  wharves  than  formerly.  While  the  presence  of 
vessels  at  the  ends  of  the  wharves  aids  and  hastens  their  destruction,  it 
is,  as  before  stated,  not  essential  to  it. 

How  far  down  this  sloughing  of  the  bapk  extends  is  not  now  known, 
and  it  can  be  ascertained  only  by  careful  and  prolonged  observation. 
It  would  seem  probable  that  the  depth  is  not  great,  not  exceeding  per- 
jUaps  a  depth  of  40  or  50  feet.  But  whatever  the  depth,  a  preliminary 
JO  any  efficient  protection  must  be  the  removal  of  the  primary  cause  ot 
Le  sloughing,  viz,  the  overloading  of  the  top  of  the  bank  by  silt  de- 
>08its.  The  brush  wall  x>roposed  in  the  plan  under  discussion  would 
ave  the  contrary  effect.  It  would  increase  the  amount  of  this  over- 
ding,  and  would  aggravate  the  evil. 

The  Board  is  therefore  forced  to  the  conclusion  that  the  present  plan 
f  improvement,  whether  viewed  in  outline,  as  to  its  general  merits,  or 
detail,  as  to  its  method  of  execution,  should  not  be  continued. 

Chas.  K.  Sutee, 
Major  of  Engineers^  President  of  Board. 
W.  H.  H.  Benyauhd, 

Major  Engineers. 
Amos  Stickney, 

Major  of  Engineers. 
O.  H.  Ernst, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S,  A. 
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final  report  of  board  of  engineers. 

United  States  Engineer  Office, 

Keic  Orleans,  La.,  February  20,  1882. 

General:  The  Board  of  Engineer  Officers,  constituted  by  Specis^^ 
Orders  No.  97,  Headquarters  Corps  of  Engineers,  September  12,  1881, 
to  examine  and  report  upon  the  subject  of  the  protection  of  the  river 
front  of  Few  Orleans,  has  now  completed  the  duties  prescribed  in  your 
letter  of  instructions  of  September  12,  1881. 

In  a  preliminary  report,  dated  October  5, 1881,  the  Board  gave  a  gen- 
eral  description  of  the  physical  conditions  existing  at  New  Orleans  and. 
of  the  plan  of  improvement  then  in  process  of  execution,  and  recom- 
mended that  that  plan  be  discontinued.  For  a  full  explanation  of  these 
points  attention  is  invited  to  that  report.  Since  that  date  numerous 
cross-sections  of  the  river  in  GarroUton  Bend  and  in  the  third  district 
have  been  re-sounded.  The  accompanying  map,  plate  I,  shows  tlie 
location  of  these  sections.  The  cross-sections  themselves  as  found  by 
the  survey  of  1878  and  again  in  1881  are  shown  upon  the  sheet  of  sec- 
tions, plate  II.  Besides  these  cross-sections,  lines  of  soundings  have 
been  run  out  at  short  intervals  in  the  third  district,  e^iving  profiles  of 
the  left  bank  of  the  river  to  a  short  distance  beyond  the  ends  of  tbe  , 
wharves.  These  profiles  and  those  taken  upon  the  same  lines  in  1878 
are  shown  upon  plate  III. 

A  comparison  of  the  sections  and  profiles  fully  confirms  the  conclu- 
sions of  the  Board  given  in  it«  preliminary  repor^*.  These  were  that  the 
banks  of  the  river  in  the  vicinity  of  New  Orleans  are  stable;  that  in 
the  concave  bends  there  is  a  slow  and  gradual  erosion  at  places  where 
the  stability  of  the  bank  ha^j  not  been  re-enforced  by  the  remains  of  old 
wharves  and  bulkheads;  that  the  frequent  wrecking  of  the  wharves  is 
due  not  to  the  erosion  of  the  bank  but  to  the  sloughing  of  the  silt  de- 
posited among  the  wharves  at  high-water  where  these  are  located  upon 
a  steep  slope. 

The  sections  show  that  no  important  changes  have  occurred  in  the 
bed  of  the  river  since  1878.  Near  the  top  of  the  left  bank  in  the  third 
district  changes  are  shown,  being  in  most  cases  a  fill.  The  third  distric 
being  crowded  with  wharves,  the  changes  here  are  to  be  attributed  toi 
the  deposit  and  sloughing  of  silt.  The  preponderance  of  the  fill  is  ex- 
plained by  the  higher  stage  at  which  the  recent  soundings  were  taken. 

As  stated  in  the  preliminary  report,  there  are  presented  in  the  rivei 
front  of  New  Orleans  two  distinct  problems,  viz: 

1st.  The  protection  of  the  wharves;  and, 

2d.  The  protection  of  the  bank  from  erosion. 

The  first  problem  appears  principally  in  the  third  district. '  At  this 
locality  the  more  recent  examinations  of  the  Board  show  that  the 
stability  of  the  bank  is  so  great  that  no  further  protection  seems  ne- 
cessary below  low-water  line.  Above  that  line  the  slope  as  far  up  ns 
the  line  of  bulkheads  is  now  i)rotected  by  the  presence  of  the  wharves, 
and  still  further  up  is  partially  protected  by  the  bulkheads  themselves, 
which  will  be  referred  to  below. 

For  the  protection  of  the  wharves  there  seem  to  be  three  alternatives, 
viz:  1st,  to  so  construct  them  that  they  shall  not  cause  heavy  silt  de- 
posits; or,  2d,  to  make  them  strong  enough  to  withstand  the  strains 
brought  to  bear  upon  them  by  the  sloughing;  or,  3d,  to  gradually  re- 
move the  deposits  by  artificial  means  before  they  have  had  an  oppor- 
tunity to  slip  in  mass.  The  fii-st  remedy  may  be  accomplished  by  pro- 
viding floating  instead  of  fixed  sui)ports.    The  second  would  require  a 
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form  of  construction  much  more  substantial  than  any  heretofore  used 
at  this  locality,  and  would  be  experimental.  The  third  is  easily  accom- 
plished if  it  be  kept  in  view  when  the  wharves  are  constructed. 

A  powerful  tug  presents  probably  the  easiest  and  quickest  means  of 
removing  large  masses  of  silt.  The  disturbance  caused  by  the  motion 
of  her  wheel  will  effect  an  excavation  at  a  considerable  distance,  and 
will  be  effective  at  the  greatest  distance  which  will  be  necessary  iu  this 
case.  Openings  between  the  wharf-heads  should  be  left  for  the  admis- 
sion of  such  a  tug,  and  as  soon  as  the  deposits  have  acquired  any  con- 
siderable volame,  and  before  the  river  has  begun  to  fall  from  its  high 
stage,  she  should  be  set  at  work  within  the  wharves  and  between  the 
piers  leading  to  them.  By  this  means  the  pressure  of  the  silt  may  be 
prevented  from  becoming  excessive. 

As  an  additional  precaution,  gi^ater  care  should  be  exercised  in  placing 
the  piles  which  support  the  wharves.  Fewer  piles  should  be  used,  and 
these  should  be  heavier  than  those  now  used,  and  should  be  driven  to 
much  greater  depth.  The  wharves,  in  many  cases,  seem  to  have  been 
constructed  with  the  conviction  that  it  was  impossible  to  make  them 
durable,  and  the  cost  of  their  construction  has  been  kept  as  low  as  pos- 
sible. Piles  have  been  driven,  as  a  rule,  to  a  depth  of  about  12  or  15 
feet,  and  never,  so  far  as  the  Board  can  learn,  to  a  depth  greater  than 
25  feet.    This  depth  should  be  increased  to  about  40  feet. 

In  some  instances  the  wrecking  of  the  wharves  has  been  attended 
by  the  destruction  of  the  wooden  revetment  in  their  rear,  called  a  bulk- 
head. This  revetment  or  bulkhead  protects  the  levee  from  surface  wash, 
and  holds  its  outer  surface  at  a  steep  slope.  It  does  not  extend  down 
low  enough  to  be  beyond  the  influence  of  the  sloughing  mass  in  front 
of  and  under  it,  and  its  destruction  frequently  involves  danger  to  the 
levee  behind  it.  '  If  the  fixed  supports  of  the  wharves  should  be  replaced 
by  floating  supports,  these  bulkheads  would  be  still  more  exposed.  To 
give  them  greater  security  they  should  be  built  up  from  a  lower  level, 
and  should  be  more  securely  tied  into  the  bank,  external  braces  being 
al>andoned.  In  case  floating  wharves  are  introduced,  a  light  matting 
of  brush,  about  30  feet  wide,  should  be  laid  outside  the  bulkheads  on 
the  bottom.    Their  slope  might  to  advantage  be  reduced. 

In  Carrollton  Bend  the  problem  of  bank  protection  alone  is  presented. 
The  observations  of  the  Board  show  that  no  great  changes  have  oc- 
curred here  since  1878,  but  as  considerable  erosions  took  place  in  the 
twenty  years  preceding  1878,  and  as  there  is  no  re-enforcement  by  arti- 
ficial means  of  the  natural  stability  of  the  bank,  it  seems  desirable  that 
a  revetment  should  be  constructed.  An  examination  of  the  cross-sec- 
tions shows  a  very  gentle  slope  between  high -water  and  low- water 
marks.  The  soil  is  composed  largely  of  clay.  It  is  thought  that  this 
portion  of  the  slope  may  be  safely  left  unprotected  until  after  the  re- 
vetment of  the  portion  below,  and  that  then  it  will  be  safe  to  ad- 
vance the  bulkhead  and  levee  to  a  line  about  30  or  40  feet  from  low- 
water  mark,  thus  reclaiming  a  considerable  quantity  of  valuable  land. 
This  space,  30  or  40  feet  wide,  between  the  new  bulkhead  and  the  present 
low- water  mark  may  then  be  protected  with  a  layer  of  riprap.  To  be  efll- 
cient,the  protection  of  the  slope  below  the  low- water  line  should  extend 
to  the  bottom  of  the  river.  This  will  require  a  mattress  about  400  feet 
wide.  It  is  essential  that  every  portion  of  this  surface  should  be  cov- 
ered, and  to  insure  this  the  mattress,  when  in  place,  should  be  continu- 
ous, either  by  an  absolutely  continuous  construction,  making  one  single 
mattress  for  the  entire  length  of  the  bend,  or  by  the  thorough  overlap- 
ping of  contiguous  sections,  which  should  be  made  of  the  greatest  practi- 
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cable  length.  The  mattress  should  be  made  of  brush,  the  material  being* 
so  adjusted  as  to  possess  the  greatest  siltcatchiug  power.  It  should 
be  substantial,  and  should  be  ballasted  with  stone.  While  the  Board  be- 
lieves that  such  a  mattress  is  i)racticable,  it  is  aware  that  its  magnitude  is 
unprecedented,  and  that  many  contingencies  may  arise  which  will  alter 
details  of  construction  first  employed,  and  which  will  modify  the  cost. 
It  is  of  the  opinion  that  much  latitude  should  be  allowed  the  construct- 
ing engineer  in  arranging  the  details,  and  that  for  this  reaaon  he  should 
execute  the  work,  at  least  for  one  season,  by  hired  labor,  and  not  by 
contract. 

The  estimate  of  cost  is  placed  at  7  cents  per  square  foot,  or  $28  per 
running  foot  of  bank.  This  estimate  is  based  upon  the  cost  of  bank 
protection  as  executed  elsewhere  in  this  country,  allowance  being  made 
for  the  greater  difficulties  to  be  anticipated  in  the  construction  and  for 
the  increased  cost  of  the  materials  in  this  locality :  but  as  this  allowance 
is  not  the  result  of  exact  data,  the  estimate  must  be  regarded  only  as 
an  approximation.  The  total  length  of  bank  in  CarroUton  Bend  is  about 
iO,000  feet.    At  $28  per  foot  the  estimated  cost  will  be  $280,000. 

The  right  bank  of  the  river  below  CarroUton  Bend,  for  a  length  of 
about  7  miles,  presents  at  ditt'erent  places  the  problems  of  both  bank 
protection  and  wharf  protection,  but  the  evils  are  in  both  cases  much 
less  than  at  the  localitias  already  considered.  The  remedies  are  the 
same,  and  that  for  wharf  protection  is  as  easily  provided.  The  wharves, 
however,  are  few. 

The  remedy  which  will  eventually  be  required  for  the  greater  part  of 
the  entire  length  of  7  miles  is  a  protection  of  the  bank.  This  does 
not  seem  to  the  Board  to  be  necessary  at  this  timcf  and  in  consideration 
of  the  better  information,  both  as  to  cost  and  as  to  details  of  construc- 
tion, which  will  result  from  the  work  proposed  for  CarroUton  Bend,  it 
respectfully  recommends  that  operations  on  this  part  of  the  river  be  for 
the  present  postponed. 

It  is  the  opinion  of  the  Board  that  no  work  should  be  undertaken  upon 
the  river  front  of  !New  Orleans  until  such  action  shall  be  taken  by  the 
city  authorities  as  will  give  to  the  United  States  during  the  execution 
of  the  work  entire  control  of  the  portion  of  the  front  upon  which  opera- 
tions are  being  carried  on.  To  leave  these  exposed  to  interruption  by 
shipping,  by  wharf  contractors,  or  other  obstacles,  will  seriously  dimin- 
ish their  chances  of  success. 

Chas.  K.  Suter, 

Major  of  Engineers^ 
President  of  Board. 
W.  H.  H.  Benyaurd, 

Major  of  Engineers. 
Amos  Stickney, 

Major  of  Engineers. 
O.  H.  Ernst, 
Brig.  Gen.  H.  G.  Wright,  Captain  of  Engineers. 

Chief  of  Engineers^  U.  8.  A. 


M    2. 

IMPROVEMENT  OF  PEARL  RIVER,   MISSISSIPPI,  FROM  JACKSOX  TO  CAR 

THAGE. 

This  work  originated  from  an  examination  provided  for  by  Congress 
in  the  river  and  harbor  act  of  1878,  a  report  of  which,  with  plan  and 
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estimate  of  cost  of  impiovemeut,  was  published  in  the  Report  of  the 
Chief  of  Engineers  for  1879,  Appendix  K  2. 

In  the  river  and  harbor  act  approved  March  3,  1879,  an  appropriation 
of  $6,000  was  made  for  commencing  the  work,  and  under  date  of  No- 
vember 20,  1879,  after  due  advertisement,  &c.,  contract  was  entered 
into  with  J.  S.  Hamilton  &  Co.,  under  this  appropriation,  for  improving  . 
certain  specified  portions  of  the  river,  which  would  ailbrd  relief  to  a 
certain  extent  in  opening  navigation  between  Jackson  and  Carthage 
with  a  rise  of  5  feet.  Owing  to  high  water  but  little  work  was  done 
during  the  fiscal  3'ear  ending  June  30,  1880,  and  it  was  not  until  March 
14,  1881,  that  the  contractors  reported  the  work  completed.  Assistant 
Engineer  Collins  was  at  once  ordered  to  make  the  necessary  inspection 
before  settlement  could  be  eifected.  His  report  was  to  the  effect  that  the 
work  had  not  been  properly  done  as  required  by  the  specifications  and 
articles  of  agreement,  and  could,  therefore,  not  be  accepted  by  the 
Unitea  States. 

The  contractor  was  duly  notified  of  this  fact  (Report  of  Chief  of  En- 
gineers, 1881,  Appendix  M  2).  Again,  under  date  of  December  11, 1881^ 
the  contractors  reported  the  work  completed,  but  the  inspector  who 
was  sent  up  shortly  afterwards  found  the  river  too  high  for  anything 
like  a  proper  examination.  This  work  will  be  inspected  as  soon  as  the 
river  reaches  a  proper  stage. 

By  act  of  Congress  approved  June  14, 1880,  $7,500  were  appropriated 
for  continuing  this  work,  and  under  date  of  October  12, 1881,  articles 
of  agreement  were  duly  entered  into  with  J.  S.  Hamilton,  he  having- 
been  the  lowest  responsible  bidder  for  improving  51  miles  of  the  river 
up  stream  from  Jackson.  The  amount  for  which  he  contracted  to  do 
this  work  was  $7,000. 

It  is  not  known  how  far  the  contractor  has  advanced,  as  he  has  not 
as  yet  asked  for  an  inspection,  or  reported  how  near  the  work  is  to 
completion. 

In  the  river  and  harbor  act  approved  March  3, 1881,  further  provision 
was  made  for  this  work  to  the  amount  of  $2,500.  A  project  was  sub- 
mitted to  the  Chief  of  Engineers  providing  for  the  continuation  of  the 
work  being  done  under  previous  appropriations.  This  project  was  ap- 
proved and  the  work  duly  advertised,  but  no  bids  were  received  (Re- 
port of  Chief  of  Engineers,  1881,  Appendix  M  2),  and  it  was  therefore 
recommended  that  the  amount,  $2,500,  be  allowed  to  await  further  ap- 
propriation. 

In  the  river  and  harbor  bill  for  1882  $2,500  additional  were  appropri- 
tuted. 

The  failure  in  the  prosecution  of  this  work  by  contract  being  now 
tiirly  demonstrated,  I  have  proposed  in  project  submitted  August  17,. 
1882,  to  continue  the  work  by  hired  labor. 

The  original  estimate  for  this  improvement  was  $21,000.  Of  this, 
amount  $18,500  have  already  been  appropriated,  leaving  $2,500  to  com- 
plete the  work  as  originally  estimated  for.  It  is  recommended  that 
this  amount  be  appropriated  for  the  fiscal  year  ending  June  30,  1884. 

The  work  is  not  considered  permanent,  as  the  obstructions  caused  by 
logs,  sn<igs,  and  drift  are  liable  to  reform  at  any  time,  owing  to  caving 
banks,  carrying  trees,  &c.,  into  the  stream. 

The  work  is  located  in  the  collection  district  of  New  Orleans  and  the  nearest  light 
house  is  on  the  Rigolets,  opposite  the  month  of  West  Pearl  Kiver. 

Original  estimated  cost $21,000  OO 

Total  amount  appropriated 18, 500  00 

Total  amount  expended ; 601  66 
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Money  sMement 

July  1,  1881,  amount  available f  15, 584  86 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1881 186  52 

July  1,  1882,  amount  available 15,398  34 

Amount  appropriated  by  act  passed  August  2,  1882 2, 50O  00 

Amount  available  for  fiscal  year  ending  Jun^  30,  1883 17, 898  34 


Amount  (estimated) 
AjQiount  that  can  be 


)  required  for  completion  of  existing  project 2, 500  00 

profitably  expended  in  fiscal  year  ending  June  30, 1884 . .       2, 500  00 


M3. 
IMPROVEMENT  OF  PEARL  RIVER,  BELOW  JACKSON,  MISSISSIPPI. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  June  18, 1878,  a  report  of  which,  together  with  plan  and  esti- 
mate of  cost  of  improvement,  was  published  in  Report  of  the  Chief  of 
Engineers  for  1879,  Appendix  K  2. 

By  act  of  Congress  approved  June  14,  1880,  the  sum  of  $30,000  was 
appropriated  for  its  commencement. 

The  project  for  expenditure  of  this  amount  having  been  approved  by 
the  Chief  of  Engineers,  the  work  was  duly  advertised,  and  bids  received 
and  opened  August  30,  1880. 

The  contract  was  awarded  Seth  N.  Kimball,  of  Mobile,  the  lowest 
bidder,  and  articles  of  agreement  entered  into  October  7,  1880,  and  ap- 
proved ISTovember  15, 1880  (see  Report  of  Chief  of  Engineers  for  1881, 
Appendix  M  3).  Owing  to  high-water,  the  contractor  was  unable  to 
complete  his  work  within  the  time  specified  in  the  contract,  to  wit,  Jan 
uary  1, 1882,  and  on  December  29, 1881,  made  oificial  application  to  hav 
the  time  for  completion  extended  to  July  1,  1882,  requesting  also  tha 
the  work  reported  as  finished  by  him  be  inspected,  and,  if  found  satis 
factory,  be  accepted  by  the  government.  The  application  for  extensio 
of  time  was  approved  by  the  Chief  of  Engineers,  but  no  inspection  o 
acceptance  of  any  part  of  the  work  on  the  part  of  the  government  wai 
authorized  until  the  whole  should  be  completed. 

Under  date  of  February  2,  Mr.  Kimball  made  application  for  modi- 
fication of  the  terms  of  his  contract  in  regard  to  partial  payment  before 
completion  of  entire  work.  This  was  forwarded  to  the  Chief  of  Be- 
gineers  with  an  adverse  indorsement,  and  was  disallowed.  Since  thit 
time  but  little  work  has  been  done,  on  account  of  continued  high- water. 
June  3  the  contractor  reported  that  104  miles  of  river,  from  Jackson 
down,  had  been  completed,  leaving  91  miles  yet  to  be  cleared ;  and  on 
the  7th,  finding  that  he  could  not  finish  the  work  by  July  1.  he  made 
application  for  a  further  extension  of  six  months  within  whicn  to  com- 
plete the  remaining  work,  which  was  gi^anted  by  the  Chief  of  Engineers 
on  account  of  the  continued  high  stage  of  water  in  the  river. 

As  matters  now  stand,  the  work  is  to  be  finished  by  January  1,  1883. 

By  act  of  Congress  approved  March  3,  1881,  further  provision  was 
made  for  this  work  to  the  amount  of  $25,000,  and  a  project  for  its  ex- 
penditure was  submitted  to  the  Chief  of  Engineers,  and  by  him  approved 
<see  Report  of  Chief  of  Engineers  for  1881,  Appendix  M  3). 
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After  due  advertisement  bids  were  opened  July  30.    The  following  is 
an  abstract  of  bids  received : 


«  « 


is 


Names  of  bidders.  |  ^°»«"°<^  P1«?illoHo'„r°"'''''^  ""^     Time  of  commencing  work. 


1  Jno.Maguire  75^  niUes,  at  $331.12 

2  Carl.  P.  Seymer    82  milea,  at  $304.87 

3  Jno.  Tobias 55  mileii.  at  $140  ;  balance,  $940 . . 

4  O.A.Meyer 105  miles,  at  $238.09^  

5  C.LFayssoax 64  miles,  at  $3M0 

6  V.  Weh'rmann 55  miles,  at  $145;  balance,  $^0. 

7  S.N.Kimball $286.14g9 

I 


Within  four  months,  stage  of 
river  permitting. 


Gustavus  A.  Meyer  being  the  lowest  responsible  bidder,  the  contract 
was  awarded  him,  and  articles  of  agreement  entered  into  under  date  of 
September  21, 1881. 

The  following  is  the  body  of  the  agreement : 

This  agreement  witnesseth  that,  in  conformity  with  the  advertisement  and  specifi- 
cations hereunto  attached,  and  which  form  a  part  of  thin  contract,  the  said  Cnarles 
W.  Howell^  for  and  in  behalf  of  the  United  States  of  Amerij^a,  and  the  said  Gnstavas 
A.  Meyer,  for  himself,  his  heirs,  executors,  and  administrators,  have  mutually  agreed, 
and  by  these  presents  do  mutually  covenant  and  agree  to  and  with  each  other  as 
follows,  viz : 

That  the  said  party  of  the  second  part,  in  accordance  with  advertisement  and  speci- 
fications above  referred  to,  and  in  accordance  with  his  proposal,  herewith  attached, 
shall  faithfully  perform  the  work  of  improving  the  navigation  of  Pearl  River,  Missis- 
sippi, from  the  end  of  the  195th  mile  below  the  railroad  bridge  at  Jackson,  for  a  con- 
tinuous distance  down  said  Pearl  River  of  100  miles,  in  every  particular  as  specified . 

That  the  said  party  of  the  first  part,  for  and  in  consideration  of  the  faithful  per- 
formance of  this  specified  work  by  the  said  party  of  the  second  part,  and  after  its  due 
acceptance  as  provided  for,  agrees  to  pay  to  the  latter  the  sum  of  $23,809.50. 

Owing  to  high-water  it  was  not  until  March  15  that  the  contractor 

*  gave  notice  that  he  was  about  to  commence  work. 
On  June  1  he  reported  that  80  of  the  100  miles  covered  by  the  con- 
tract had  been  completed,  and  at  this  date  the  work  is  reported  finished 

•  by  the  <k>ntractor. 
[        By  act  of  CongriBs  passed  August  2, 1^2,  an  additional  appropria- 
tion of  $15,000  was  made  for  continuing  the  improvement. 

The  original  estimate  of  the  cost  of  improving  the  river  from  Jack- 
flon  to  it«  mouth  was  $95,940.    Of  this  amount  $70,000  has  been  appro- 

\  priated,  and  it  is  recommended  that  the  balance,  $25,940,  required  to 

•.  complete  the  work  according  to  the  original  estimate,  be  appropriated 

J  for  the  fiscal  year  ending  June  30,  1884. 

-  The  improvement  is  not  considered  a  permanent  one,  as  the  obstruc- 
tions caused  by  trees,  logs,  and  snags  are  liable  to  reform  at  each  high- 
water,  so  that  the  services  of  a  snas^-boat  will  probably  be  required  for 
some  time  of  each  year  to  keep  the  channel  clear. 

The  commercial  importance  of  the  river  was  indicated  in  the  report 
of  examination. 

The  work  is  located  in  the  collection  diHfcrict  of  New  Orleans.  The  nearCvSt  light- 
house is  at  the  Rigolets  opposite  the  mouth  of  West  Pearl  River. 

Original  estimate ^95,940  00 

Total  amount  appropriated 70, 000  00 

Total  amount  expended '2, 075  Otf 
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Money  statement. 

Jaly  1,  1881,  amount  available I?53,807  80 

Julv  If  16*^,  amouut  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 882  88 

July  1,  1882,  amount  available .* 52,1)24  92 

Amount  apfiropriated  by  act  passed  August  2,  1882 15, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 67, 924  92 

^~~~ — 

Amount  (estimated)  required  for  completion  of  existing  project 25, 940  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     26, 000  00 


M4- 

IMPROVEMENT  OF  AMITE  RIVER,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  March  3,  1879,  a  report  of  which,  together  with  plan  and  es- 
timate of  cost  of  improvement,  was  published  in  Report  of  Chief  of  Engi- 
neers for  1880,  Appendix  M. 

By  act  of  Congress  approved  June  14, 1880,  $8,000  were  appropriated 
for  its  commencement.  The  contract  under  this  appropriation,  cover- 
ing 40  miles  above  junction  with  Bayou  Manchac,  was  let  to  H.  B.  Glass- 
cock.   (See  Keport  of  Chief  of  Engineers  for  1881,  Appendix  M  4.) 

At  the  beginning  of  the  fiscal  year  6^  miles  had  been  reported  cleared. 
The  work,  according  to  reports  of  the  contractor,  progressed  slowly  from 
this  time  until  November,  when  high- water  intefered,  and  since  that  time 
the  same  reason  for  delay  has  been  frequently  advanced. 

By  act  of  Congress  approved  March  3, 1881,  an  appropriation  of  $5,000 
was  made  for  continuing  the  work. 

Advertisements  were  duly  pjablished  in  the  proper  papers  inviting 
proposals,  but  at  the  time  for  opening  same,  July  30,  none  had  been  re- 
ceived. Some  time  afterwards  two  bids  were  received  and  submitted 
to  the  Chief  of  Engineers.  That  of  Mr.  W.  G.  Mitchell  being  considered 
the  more  favorable  to  the  United  States,  was  accepted  and  articles  of 
agreement  signed  October  17,  1881.  Here  the  matter  rested,  as  Mr. 
Mitchell  continued  to  delay  furnishing  the  proper^bonds,  despite  the 
fact  that  he  was  notified  to  do  so,  until  June  7,  1882,  when  recommen- 
dation was  made  to  the  Chief  of  Engineers  that  the  contract  be  set  aside 
and  the  work  readvertised.  This  recommendation  having  been  ap- 
proved, Mr.  Mitchell  was  notified  of  the  fact,  and  after  due  advertisement, 
proposals  were  opened  August  9,  1882.  Contract  has  not  yet  been 
awarded. 

The  original  estimate  for  this  work  was  $23,760,  or  $10,760  more  than 
the  amount  appropriated,  and  it  is  therefore  recommended  that  an  ap- 
propriation of  $10,760  be  made  for  the  fiscal  year  ending  June  30, 1884^ 
for  completion  of  the  improvement. 

The  commercial  importance  of  the  river  was  indicated  in  the  report  of 
the  examination. 

The  improvement  is  not  considered  a  permanent  one,  as  the  obstruc- 
tions are  liable  to  reform. 

The  work  is  located  in  the  collection  district  of  New  Orleans,  and  the  nearest  light- 
house is  at  the  mouth  of  Pass  Manchac. 

Original  estimated  cost $23,760  00 

Total  amount  appropr.ated 13, 000  00 

Total  amount  expended 302  26 
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Money  statement 

July  1,  1881,  amoant  available $12,845  73 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 147  99 

July  1,  1882,  amount  available 12,697  74 

Amount  (estimated)  required  for  completion  of  existing  project 10, 760  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  10, 800  00 


IMPROVEMENT  OF  VERMILLION  RIVER,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Con- 
gress approved  March  3, 1879,  a  report  of  which,  together  with  plan  and 
estimate^  for  improvement,  was  published  in  the  Report  of  Chief  of 
Engineers  for  1880,  Appendix  M  12. 

By  act  of  Congress  approved  June  14, 1880,  an  appropriation  of  45,000 
was  made  for  commencement  of  work.  The  contract  under  this  appro- 
priation wjvs  let  to  G.  A.  Meyer,  and  articles  of  agreement  entered  into 
under  date  of  February  15, 1881.  The  distance  to  be  improved  was  22 
miles  downstream  from  the  Eailroad  Bridge.  (Report  of  Chief  Engi- 
neers, 1881,  Appendix  M  5.) 

Owing  to  high-water,  work  was  not  commenced  until  July,  1881.  It 
was  completed  September  3,  1881,  and  after  inspection  on  the  part  of 
the  government  the  contractor  was  paid  in  full  on  September  13, 1881. 

By  act  of  Congress  approved  March  3, 1881,  $4,900  were  appropriated 
for  completion.  Under  this  appropriation  bids  were  received  and  opened 
July  30,  1881. 

The  following  is  an  abstract  of  the  bids  : 


J 


Namea  of  bidden. 


t     Jdo.  Magnlre. 
2,  G. A. Meyer... 


For  constrnc- 
tion  of  dam 
as  specified. 


$2. 166  00 
2,000  00 


Amonnt  per  mile  for 
removal  of  obstrac- 

tiODS. 


20  miles,  at  $02  00 
20  miles,  at  100  00 


Time  of  commencing 
work. 


Within  three  months. 


Mr.  John  Maguire  being  the  lowest  responsible  bidder,  the  contract 
was  awarded  him,  and  articles  of  agreement  entered  into  accordingly, 
under  date  of  September  17,  1881. 

The  following  is  the  body  of  the  agreement : 

This  agreement  witnesseth,  that,  in  conformity  with  the  advertisement  and  specifi- 
cations hereunto  attache<l,  and  whicb  form  a  part  of  this  contract,  the  said  Charles 
W.  Howell,  for  and  in  behalf  of  the  United  States  of  America,  and  the  said  John 
Maffuire  for  himself,  his  heirs,  execators,  and  administrators,  have  mutually  agreed, 
and  by  these  presents  do  mutually  covenant  and  agree,  to  9nd  with  each  other,  as  fol- 
lows, viz : 

That  the  said  party  of  the  second  part,  in  accordance  with  his  proposal  hereunto 
attached  and  the  advertisement  and  specifications  above  referred  to,  shall  faithfully 
perform  the  work  of  closing  the  eastern  entrance  to  the  cove  through  which  Vermil- 
lion  River  mns  before  reaching  Vermillion  Bay,  by  a  brnsh  dam,  in  every  particnlar 
as  specified;  and  shall  also  faithfully  perform  the  work  of  improving  the  navigation 
of  Vermillion  River  for  a  distance  of  27^  miles  continuoasly  downstream,  commencing 
at  a  point  22  miles  below  the  Railroad  Bridge. 
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That  the  said  party  of  the  tirst  part,  in  consideratioD  of  the  faithful  perfurraaDce 
of  these  specified  works  by  the  said  party  of  the  second  part,  and  after  their  dne 
acceptance,  agrees  to  pay  to  the  latter  the  sum  of  $4,696,  t.  e.,  $2,166  forthedam,  and 
$2,530  for  the  river  improTement,  being  27-i  miles  at  the  rate  of  $92  per  mile,  but  no 
payment  shall  be  made  ui^til  both  works  are  completed. 

The  contractor  has  reported  that  high-water  prevented  commence- 
ment of  work  until  after  the  close  of  the  fiscal  year.  Since  then,  how- 
ever, work  has  been  commenced. 

The  improvement  is  not  considered  of  a  permanent  character,  except 
so  far  as  the  dam  at  the  mouth  of  the  river  is  concerned,  because  the 
obstructions  in  the  stream  are  liable  to  reform  at  any  time. 

1^0  additional  appropriation  is  required.  The  commercial  importance 
of  the  river  was  indicated  in  the  report  of  examination. 

The  work  is  situated  in  the  collection  districtof  New  Orleans ,  and  the  nearest  light- 
house is  at  the  entrance  of  Atchafalaya  Bay. 

Total  amount  appropriated $9, 900  00 

Total  amount  expended 5, 172  32 

Money  statement 

July  1,  1881,  amount  available $9,786  46 

July  1,  1862,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 5, 058  78 

July  1,  1882,  amount  available 4,727  68 


M  6. 
IMPROVEMENT  OF  TANGIPAHOA  RIVER,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  June  18, 1878,  a  report  of  which,  together  with  plan  and  esti- 
mate for  improvement,  was  published  in  the  Keport  of  the  Chief  of  En- 
gineers for  1879,  Appendix  K  14. 

By  act  of  Congress  approved  June  14, 1880,  an  appropriation  of  $5,000 
was  made  for  its  commencement. 

After  advertisement,  &c.,  in  due  form,  the  contract  under  this  appro- 
priation was  awarded  to  Carl  P.  Seymer,  the  articles  of  agreement 
specifying  that  he  should  clear  the  river  and  its  banks  of  obstaictions, 
according  to  specifications  attached  to  contract,  for  a  distance  of  34  miles 
upstream  from  the  mouth  of  the  river,  for  $4,750.  (Report  of  the  Chief 
of  Engineers  for  1881,  Appendix  M  6.) 

The  contractor  begun  the  work  May  2, 1881,  and  completed  it  Novem- 
ber 4, 1881. 

On  November  15  the  assistant  engineer  who  inspected  the  work  re- 
ported that  the  articles  of  agreement,  &c.,  had  been  complied  with  by 
the  contractor,  and  accordingly  he  was  paid  the  amount  due  him  No- 
vember 21,  1881. 

By  act  of  Congress  approved  March  3, 1881,  further  i>rovision  for  this 
work  was  made  to  the  amount  of  $2,000.  A  project  for  its  application 
was  submitted  to  the  Chief  of  Engineers,  and  aft^jr  its  approval  the 
work  was  duly  advertised  and  the  only  bid  received  opened  July  30, 
1881.  This  bid  was  by  Carl  P.  Seymer,  who  proi)osed  to  improve  the  0 
miles  of  river  above  the  point  where  work  under  the  previous  contnict 
stopped,  for  82,0(M).  As  this  bid  was  considered  excessive  by  the  En- 
gineer oflBcer  in  charge,  it  was  rejected  by  the  Chief  of  Engineers,  and 
the  money  held  to  await  further  appropriations. 
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Tbe  improvement  is  not  considered  permanent,  as  the  obstructions 
caused  by  trees,  logs,  snaga,  and  drift  are  liable  to  reform. 

Tlie  commercial  importance  of  the  work  was  indicated  in  the  report 
of  survey. 

The  original  estimate  of  cost  of  improvement  was  $10,700.  The 
amount  appropriated  is  $7,000,  and  it  is  recommended  that  $3,700  be 
appropriated  to  complete  the  work. 

The  work  ia  sitnatod  in  the  collection  district  of  New  Orleans.    The  nearest  light- 
house is  at  the  mouth  of  Pass  Manchac. 

Original  estimate |10,700  00 

Total  amount  appropriated 7, 000  00 

Total  amount  expended 5, 008  99 

Money  statement. 

July  1,  1881,  amount  available $6,843  91 

July  1,  1882,  amount  expended  during  fiscal  yeftr,  exclusive  of  outstanding 
liabilities  July  1,  1881 i 4,a52  90 

July  1,  1882,  amount  available 1,991  01 

Amount  (estimated)  required  for  completion  of  existing  project 3, 700  00 

Amount  that  can  be  profitably  expended  in  fiscal  yeai*  ending  June  30,1884.     3, 700  00 


M  7. 

IMPROVEMENT  OF  TCHEFUNCTE  RIVER,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Con- 
gress approved  March  3, 1879,  a  report  of  which,  together  with  plan  and 
estimate  of  cost,  was  published  in  the  Report  of  the  Chief  of  Engineers 
for  1880,  Appendix  M. 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation  of 
$1,500  was  made  for  its  commencement,  and  mnder  date  of  April  30, 
1881,  a  project  for  application  of  this  amount  was  submitted  to  the 
Chief  of  Engineers.  This  having  been  approved,  the  work  was  duly 
j^vertised,  and  bids  received  and  opened  July  30, 1881. 

The  following  is  an  abstract  of  thofe  received : 

Abstract  of  bids  received  for  impromng  Tchefuncte  i2it?er,  Louisiana, 


1 

2 


Names  of  bidders.  ^"^"""^flZr^HtZT"""'    Time  of  commeBclng  work. 


C.  E.Cate Whole  distance  for  $725 As  soon  after  award  of  con- 

I  tract  as  season  will  allow. 

William  Fagan '  $100  per  mUe.  i 


William  Fagan  being  the  lowest  responsible  bidder  the  contract  was 
awarded  him,  and  articles  of  agreement  entered  into  October  5, 1881, 
and  approved  by  the  Chief  of  Engineers  October  13,  1881. 

Tbe  following  is  the  body  of  the  agreement: 

This  agreement  wituesseth  that  in  conformity  with  the  advertisement  and  Hpecifi- 
cations  hereunto  attached,  and  which  form  a  part  of  this  contract,  the  said  Cuarles 
W.  Howell,  for  and  in  behalf  of  the  United  States  of  America,  and  the  said  William 
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Fagan,  for  himself,  his  heirs,. executors,  and  administrators,  have  mutually  agreed,  and 
by  these  presents  do  mutually  covenant  and  agree  to  and  with  each  other  as  folio ^?vs, 
viz: 

That  the  said  party  of  the  second  part,  in  accordance  with  his  proposal  herean t^o  » 
attached,  and  the  advertisement  and  specification  above  referred  to,  shall  faithfully 
perform  the  work  of  improving  the  naviffatiou  of  Bogne  Falaya  from  its  mouth  in  tlie 
Tchefuncte  River,  to  Covington,  La.,  a  distance  of  4  miles,  as  shown  by  chart  of  sur- 
vey, in  every  particular  as  specified. 

That  the  said  party  of  the  first  part,  in  consideration  of  the  faithful  performance  of 
this  specified  work  by  the  said  party  of  the  second  part,  agrees  to  pay  to  the  latter  tlie 
sum  of  $400. 

Owing  to  high-water,  work  was  not  commenced  until  May,  1882.  In 
the  latter  part  of  the  month  its  completion  was  reported  "by  the  con- 
tractor, and  accordingly  an  inspector  was  sent  to  examine  it,  and  upon 
his  reporting  that  the  specifications  had  been  complied  with  payment 
was  made  in  full  to  couti*actor  on  June  8,  1882. 

By  act  of  Congress  passed  August  2, 1882,  $1,500  were  appropriated    | 
for  continuing  the  improvement. 

The  original  estimate  for  the  work  was  $5,460,  and  it  is  recommended 
that  $2,460  be  appropriated  for  the  fiscal  year  ending  June  30,  1884. 

The  commercial  importance  of  the  river  was  indicated  in  the  report  of 
examination. 

The  improvement  is  not  considered  a  permanent  one  as  the  obstnic- 
tions  are  liable  to  reform. 

The  work  is  located  in  the  collection  district  of  New  Orleans.    The  nearest  light- 
house is  near  l^adisonville,  on  the  river. 

Original  estimate |5,460  00 

Total  amount  appropriated 3, 000  00 

Total  amount  expended 457  76 

Money  statement 

July  1,  1881,  amount  available |1,500  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 457  76 

July  1,  1882,  amount  available 1,042  24 

^  mount  appropriated  by  act  passed  August  2,  1882 1, 500  00 


Amount  available  for  fiscal  year  ending  June  30,  1883 2, 542  24 

Amount  (estimated)  required  for  completion  of  existing  project 2, 460  00 

Amount  that  can  be  profitably  expended  in  fiscal  ye^r  ending  June  30, 1884 ...     2, 500  00 


M8. 

IMPROVEMENT  OF  TICKFAW  RIVER.  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  March  3,  1879,  a  report  of  which,  together  with  plan  and  esti- 
mate of  cost,  was  pablished  in  Report  of  Chief  of  Engineers  for  1880 
(Appendix  M). 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation  of 
$2,000  was  made  for  its  commencement. 

A  project  was  submitted  under  date  of  April  30, 1881,  to  the  Chief 
of  Engineers  for  application  of  this  amount,  and  having  been  approved 
by  him,  advertisements  inviting  proposals  were  duly  published,  and 
bids  opened  July  30, 1881. 
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The  following  is  an  abstract  of  those  received : 


C  p 


Names  of  bidders. 


AmoQDi  per  mile  for  removal 
of  obstructions. 


Time  of  oommencing  work. 


y,  *- 


1     C.E.Cate 17  miles  ap  from  rooutb,  for |2, 000    As  soon  after  award  of  con* 

j      tract  as  condition  of  river 
I  will  allow. 

William  Fagan '  16    miles  at  $80;   balance   at 

I      $210.  I 


The  bid  of  Mr.  William  Fagan  being  the  lowest,  the  contract  was 
awarded  him,  and  articles  of  agreement  entered  into  October  5, 1881, 
and  approved  by  the  Chief  of  Engineers  under  date  of  October  25, 
1881.    The  following  is  the  body  of  the  agreement: 

This  agreement  witnesseth  that,  in  conformity  with  the  advertisement  and  specifi- 
cations nerennto  attached,  and  which  form  a  part  of  this  contract,  the  said  Charles 
W.  Howell,  for  and  in  behalf  of  the  United  States  of  America,  and  the  said  William 
Faean,  for  himself,  his  heirs,  executors,  and  administratorn,  have  mutually  agreed, 
and  by  these  presents  do  mutually  covenant  and  agree,  to  and  with  each  other  as  fol- 
lows, viz : 

That  the  said  party  of  the  second  part,  in  accordance  with  his  proposal  hereunto 
attached,  and  the  advertisement  and  specifications  above  referred  to,  shall  faithfiilly 
perform  the  work  of  improving  the  navigation  of  the  Tickfaw  River,  Louisiana^  for  a 
continuous  distance  18^  miles  up  said  river  from  its  mouth,  in  Lake  Manrepas,  Louis- 
iana, as  shown  by  chart  of  survey  in  every  particular  as  specified.     . 

That  the  said  party  of  the  first  part,  in  consideration  of^the  faithful  performance  of 
this  specified  work  by  the  said  |)arty  of  the  second  part,  agrees  to  pay  to  the  latter 
the  sum  of  $1,805. 

Work  under  the  contract  wascommenced  January  4, 1882,  but  owing 
to  high- water  was  very  soon  after  suspended,  and  nothing  further  done 
until  the  month  of  June  following.  At  the  close  of  the  fiscal  year,  16 
miles  of  the  river  had  been  cleared,  and  since  then  has  been  completed 
and  paid  for. 

By  act  of  Congress  passed  August  2, 1882,  an  additional  appropria- 
tion of  $2,000  was  made,  leaving  $6,230yettobe  appropriated  to  complete 
the  work  according  to  the  original  estimate,  which  was  $10,230. 

The  improvement  is  not  considered  a  permanent  one,  as  the  obstruc- 
tions are  liable  to  reform  at  any  time. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
house is  at  the  mouth  of  Pass  Manchac. 

Original  estimate , $10,230  00 

Total  amount  appropriated 4,000  00 

Total  amount  expended 84  74 

Money  statement. 

Jnly  1,  1881,  amount  available '. |2,000  00 

July  1,  lb82,  amount  expended  during  fiscal  >  ear,  exclusive  of  outstanding 
liabilities  July  1,  1881 84  74 

Jnly  1,  1882,  amount  available 1,915  26 

Amoiint  appropriated  by  act  passed  August  2,  1882 2, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 3, 915  26 

Amount  (estimated)  required  for  completion  of  existing  project 6, 230  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.    6, 300  OO 

87  b 


1378       REPORT    OF   THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 

M9. 

IMPROVEMENT  OF  BAYOU  TECHE  FROM  SAINT  MARTINSVILLE  TO  PORT 

BARRE,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  March  3, 1879,  a  report  of  which,  together  with  plan  and  esti- 
mate, was  published  in  Report  of  Chief  of  Engineers  for  1880  (Appen- 
dix M). 

By  act  of  Congress  approved  June  14,  1880,  an  appropriation  of 
$6,000  was  made  for  its  commencement.   (Report  of  Chief  of  Engineers^ 

1880,  Appendix  M.  8.)  * 

A  project  for  application  of  this  amount  was  submitted  to  the  Chief 
of  Engineers,  and  having  been  approved  the  work  was  duly  advertised, 
and  bids  received  and  opened  August  30,  1880.  G.  A.  Meyer  being  the 
lowest  bidder,  the  contract  was  awarded  him.  This  contract  was  for 
clearing  the  bayou  and  its  banks  from  Leon's  Bridge  to  Saint  Martins- 
ville, and  the  work  under  it  was.  completed  during  the  month  of  June, 

1881.  (See  Report  of  Chief  of  Engineers  for  1881,  Appendix  M  9.) 
By  act  of  Congress  approved  March  3, 1881,  further  provision  was  made 
for  this  improvement  by  an  appropriation  of  $20,000,  and  under  date 
-of  April  30, 1881,  a  project  for  its  application  was  submitted  to  the 
Dhief  of  Engineers,  and  by  him  approved  under  date  of  May  12, 1881. 
(See  Report  of  Chief  of  Engineers,  1881,  Appendix  M  9.)  As  this  pro- 
ject included  the  location  and  construction  of  a  lock  and  dam,  further 
examination  and  data  were  needed  before  exact  location  and  detailed 
plans,  &c.,  could  be  made.  It  was  proposed  to  make  this  survey  during 
the  low- water  of  last  season.    This,  however,  was  not  done,  but  will  be 

•commenced  soon. 

The  improvement  is  considered  as  permanent  in  the  ordinary  accept- 
ance of  the  term  as  applied  to  works  of  this  character. 

The*  original  estimate  for  this  work  was  $56,690,  and  of  this  amount 
$26,000  have  been  appropriated,  leaving  $30,690  to  complete  the  work 
according  to  the  original  estimate.  It  is  recommended  that  this  amount 
be  appropriated  for  the  fiscal  year  ending  June  30, 1884. 

The  work  is  located  iu  the  collection  district  of  New  Orleans.    The  nearest  light- 
house is  at  the  entrance  to  Atchafalaya  Bay. 

Original  estimate |56,690  00 

Total  amount  appropriated 26, 000  00 

Total  amount  expended 6, 535  35 

Money  statement 

July  1,  1881,  amount  available t^,132  66 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 668  01 

July  1,  1882.  amount  .available 19,464  05 

Amount  (estimated)  required  for  completion  of  existing  project 30, 690  00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1884.    31, 000  00 


M  10. 

IMPROVEMENT  OF  BAYOU  TECHE  BY  CONNECTING  SAME  WITH  GRAND 

LAKE  AT  CHARENTON,  LOUISIANA. 

The  project  for  expenditure  of  the  appropriation  under  act  of  Con- 
<*ress  approved  March  3,  1881,  of  $25,000,  was  submitted  to  the  Engi- 
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oeer  Department  by  Major  Howell,  under  date  of  April  30, 1881,  and 
approved  under  date  of  May  20, 1881. 

As  the  plan  proposed  for  the  improvement  consisted  of  the  construc- 
tion of  a  canal,  and  as  the  land  through  which  this  caAal  is  to  be  cut 
belonged  to  private  parties,  it  became  necessary  to  acquire  the  right  of 
way  before  any  steps  could  be  taken  for  commencement  of  operations. 

The  deed  having  been  accepted  by  the  authorities  at  Washington,  it 
was  returned  to  me  and  received  April  24.  On  this  date  a  copy  of  the 
<leed  was  sent  to  Mr.  Acklen  for  registration,  with  request  to  return  it 
at  his  earliest  convenience.  I  also  stated  in  that  letter  that  when  juris- 
diction was  ceded  by  the  legislature  of  Louisiana  the  title  would  be 
<M)nsidered  sufficient.  In  reply  Mr.  Acklen,  on  May  20, 1882,  informed 
me  that  in  order  to  properly  complete  the  title  it  was  necessary  to  com- 
ply with  article  46  of  the  State  constitution,  which  provides  that  in  such 
cases  notice  of  thirty  days  must  be  given  by  publication  before  any 
action  could  be  taken.  Under  date  of  May  22, 1882, 1  received  a  letter 
from  Mr.  Ed.  Sillon,  signing  himself  president  of  Charenton  Canal,  in- 
-closing  an  extract  from  the  official  journal  of  Saint  Mary's  Parish,  giv- 
ing the  requisite  notice  mentioned  by  Mr.  Acklen. 

The  legislature  of  Louisiana  took  action  in  the  matter,  ceding  juris- 
diction to  the  United  States  in  a  joint  resolution  approved  July  5, 1882, 
and  an  act  approved  July  6,  1882. 

Title  and  jurisdiction  being  now  settled,  surveys  for  the  exact  loca- 
tion of  the  canal  will  be  made  as  soon  as  possible. 

The  original  amount  estimated  for  this  work  was  $75,000,  of  which 
^25,000  have  been  appropriated. 

The  balance  of  $50,000  I  recommend  be  appropriated  for  the  fiscal 
year  ending  June  30, 1884. 

Total  amotmt  appropriated $25,000  00 

Total  amount  expended 774  00 

Money  statement. 

Jnly  1,  1881,  amoant  available |25,000  00 

July  1, 1882,  amoant  expended  during  fiscal  year,  exclusive  of  outetanding  , 

liabiUties  July  1,  1881 774  00 

Jnly  1,  1882,  amount  available 24,826  00 

Amoant  (estimated)  required  for  completion  of  existing  project 50, 000  00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.    50, 000  00 


M  iz. 

IMPROVEMENT  OF  BAYOU  BLACK,  IN  LOUISIANA. 

The  examination  of  this  bayou  was  provided  for  in  the  river  and 
liarbor  act  approved  June  14, 1880,  a  report  of  which,  together  with  the 
plan  and  estimate  of  cost  of  improvement,  was  published  in  Beport  of 
Ohief  of  Engineers  for  1881  (Appendix  M  11). 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation  of 
^  10,000  was  made  for  commencement. 

This  work  is  of  such  a  character  tiiat  letting  it  out  at  contract  was 
not  deemed  advisable,  and  as  it  was  not  practicable  to  hire  a  suitable 
dredge-boat,  authority  was  obtained  for  building  a  hull,  using  the  ma- 
•chinery  of  a  clam-sliell  dredge  at  Galveston,  which  was  transferred  to 
this  department  by  Maj.  S.  M.  Mansfield,  Corps  of  Engineers,  upon  the 
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receipt  of  authority  for  so  doing  from  the  Chief  of  Eugineers,  the  cost; 
of  hull,  &c.,tobe  charged  equally  to  the  appropriations  for  Bayous  Ter- 
rebonne and  Black.  (See  report  of  improvement  of  Bayou  Terrebonne^ 
this  year.) 

As  soon  as  the  appropriation  for  the  Terrebonne  is  exhausted,  it  is* 
proposed  to  transfer  the  dredge  to  the  Black. 

By  act  of  Congress  passed  August  2, 188J,  an  additional  appropria- 
tion of  $10,000  was  made  for  continuing  the  work.  The  original  estimate- 
for  this  work  was  $47,520,  and  it  is  recommended  that  the  balance  of 
$27,520  be  appropriated  for  the  fiscal  year  ending  June  30, 1884. 

The  commercial  importance  of  the  bayou  was  stated  in  the  report  of 
examination. 

The  work  is  located  ia  the  collection  district  of  New  Orleans.    The  nearest  light- 
house is  at  the  entrance  of  Atchafalaya  Bay. 

Original  estimate $47,520  GO 

Total  amount  appropriated 20,000  OO 

Total  amount  expended 4, 959  li^ 


ji 


Money  statement. 


July  1,  1681,  amount  available $10,000  00 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstaoding 

liabilities  July  1,  1881 4.959  16 

July  1,  1882,  amount  available 5,040  84 

Amount  appropriated  by  act  passed  August  2j  1882 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 15, 040  84 

Amount  (estimated)  required  for  completion  of  existing  project 27, 520  OO 

Amount  that  can  be  profitably  expended  in  fiscal  3'eur  ending  June  30, 1884.  27, 500  OO 


M  12. 

IMPROVEMENT  OF  BAYOU  COURTABLEAU,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Con- 
gress approved  March  3, 1879,  a  report  of  which,  together  with  plan  and 
estimate  for  improvement,  was  published  in  Report  of  Chief  of  Engi- 
neers for  1880  (Appendix  M). 

By  act  of  Congress  approved  June  14, 1880,  an  appropriation  of  $7,500 
was  made  for  its  commencement,  and  an  additional  appropriation  of 
$7,500  was  made  for  its  continuance  by  act  of  Congress  approved  March 
3,  1881. 

In  the  report  on  this  work  for  1880  by  Major  Howell,  my  predecessor 
(see  Report  of  Chief  of  Engineers  for  that  year),  it  was  recommended 
that  in  order  to  carry  out  the  proposed  plan  of  improving  Little  Devil 
Bar,  near  the  Atchafalaya,  which  constitutes  the  principal  obstruction  to 
navigation  between  the  two  streams,  a  detailed  survey  be  made  to  locate 
the  sites  of  the  dams  required  to  close  the  bayous  that  leave  the  Cour- 
tableau  on  the  south  bank.  By  closing  these  bayous  it  was  intended 
to  concentrate  the  entire  discharge  of  the  Courtableau  on  Little  Devil 
Bar,  and  thus  cut  it  out.  This  recommendation  was  approved  by  the 
Chief  of  Engineers,  and  the  report  of  Assistant  Engineer  Collins,  wha 
made  the  survey,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1881  ^Appendix  M  12),  together  with  the  project,  in  accordance 
urith  the  lacts  as  developed  by  the  survey. 
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As  it  was  practically  impossible  to  frame  specifications  for  letting 
this  work  ont  by  contract,  permission  was  asked  and  received  to  do  it 
by  hired  labor  and  purchase  in  open  market,  and  accordingly  a  party 
was  sent  from  here,  August  24, 1881,  to  commence  ih^  work,  having  as 
superintendent  the  assistant  engineer  who  made  the  survey.  Owing  to 
Little  Devil  Bar  being  dry,  it  was  not  until  September  16  that  the 
quarter-boat  got  across  it  and  actual  work  began.  By  March  19  the 
banks  of  the  bayou  were  all  under  water,  owing  to  the  rapid  rise  in  the 
Mississippi  and  Atchafalaya,  and  work  was  necessarily  suspended. 
During  the  low- water  season  considerable  delay  was  caused  by  sickness, 
at  one  time  one-half  the  force  being  disabled  with  swamp  fever. 

During  the  season  Bayou  Big  Fordoche  was  closed  by  a  dam.  This 
is  the  largest  of  the  run-out  bayous.  The  dam  was  carried  up  to  14^  feet 
above  low-water.  Its  length  across  the  bayou  at  bottom  was  78  feet;  at 
top,  130  feet.  The  width  of  the  dam  at  bottom,  up  and  down  stream, 
was  120  feet;  at  top,  65  feet.  The  dam  was  composed  of  timber  and 
brush  strongly  tied  together,  with  a  puddling  of  clay  rammed  in.  The 
top  of  the  dam  is  3  feet  below  the  level  of  the  bottom  land,  the  sudden 
rise  of  the  water  preventing  its  being  carried  higher. 

All  run-out  bayous  were  choked  by  cutting  the  trees  which  grew  on 
their  banks,  allowing  them  to  fall  into  the  bayous,  which  had  the  effect 
of  reducing  the  current  through  them  to  less  than  1  foot  per  second.  In 
the  large  bayous  this  choking  process  was  carried  on  throughout  a  dis- 
tance of  3  or  4  miles ;  in  the  smaller  ones  not  so  far. 

All  overhanging  trees  along  both  banks  of  the  Gourtableau  were  cut 
down  and  floated  into  the  run-out  bayous  from  the  Teche  to  the  Atch- 
afalaya,  a  distance  of  18  miles,  and  the  overhanging  willows  were  also 
cut  down  for  a  distance  of  6^  miles  above  the  Teche.  In  addition  all 
snags  were  removed  for  a  distance  of  12  miles  down  stream  from  the 
Teche.  At  present  the  water  is  still  over  both  banks.  It  is  impossible 
to  tell  at  present  what  the  change  on  Little  Devil  Bar,  if  any,  may  be. 
When  the  water  has  fallen  sufficiently,  it  is  proposed  to  close  the  re- 
maining large  bayous  by  dams,  and  continue  the  work  of  removing 
snags.  It  is  thought  that  Ba3'ou  Jurommon,  mentioned  in  the  report 
of  my  predecessor.  Major  Howell,  for  1881,  as  one  of  the  five  large 
bayous  that  would  require  closure  by  dams,  may  need  no  further  atten- 
tion, as  upon  examination  it  was  found  to  be  nearly  closed  by  raft  at 
some  distance  from  its  head. 

The  question  with  regard  to  a  lock  to  carry  low- water  navigation  to 
Washington  will  have  to  await  the  result  of  closing  the  run-out  bayous 
and  the  effect  on  Little  Devil  Bar. 

The  removal  of  this  bar  will  produce  a  lowering  of  the  present  low- 
water  surface  in  the  bayou,  and  until  the  amount  of  this  is  known 
there  will  exist  no  data  for  determining  the  lift  of  the  lock. 

The  original  estimate  for  this  work  was  $40,000,  of  which  $15,000 
have  been  appropriated.  It  is,  therefore,  recommended  that  the  bal- 
ance, $25,001),  be  appropriated  for  fiscal  year  ending  June  30, 1884. 

The  work  is  considered  to  be  permanent  in  the  ordinary  acceptation 
of  the  term  as  applied  to  works  of  this  kind.  Its  commercial  impor- 
tance was  indicated  in  the  report  of  the  first  examination. 

The  work  is  located  in  the  oollection  district  of  New  Orleans.    The  nearest  light- 
bouse  is  at  the  entrance  to  Atchafalaya  Bay. 

Total  amount  appropriated |15, 000  00 

Total  amount  expended 8,914  85 
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Money  statement 

July  1,  1881,  amount  available $13,781  3^ 

Jaly  1,  1882,  amoant  expended  daring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 |7,387  24 

July  1,  1882,  outstanding  liabilities 309  00 

7,606  24 

July  1,  1882,  amoant  available 6,085  15 

Amount  (estimated)  required  for  completion  of  existing  project 2ri,  000  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1884 .     25, 000  0^ 


M  13. 
IMPROVEMENT  OF  BAYOU  TERREBONNE,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  March  3,  1879,  a  report  of  which,  together  with  plan  for  im- 
provement and  estimate  of  cost  of  same,  was  published  in  Report  of 
Chief  of  Engineers  for  1880  (Appendix  M). 

By  act  of  Congress  approved  June  14, 1880,  an  appropriation  of  $10,000 
was  made  for  its  commencement.  A  project  for  application  of  this 
amoant  was  submitted  to  the  Chief  of  Engineers,  and,  having  been  ap- 
proved by  him,  the  work  was  duly  advertised,  and  bids  received  and 
opened  August  30, 1880.  Only  one  bid  was  received,  and  that  was  re- 
jected as  being  too  high.  Eventually  a  dredge-boat  of  the  Osgood  pat- 
tern was  rented  of  the  South  Louisiana  Canal  and  Navigation  Company,, 
and  begun  work  December  23, 1880,  at  a  point  23^  miles  below  Houma. 

At  the  end  of  the  fiscal  year  the  dredge  had  reached  a  point  16  miles 
from  Houma,  having  cleared  out  7^  miles  of  the  bayou.  (See  Heport 
of  the  Chief  of  Engineers,  1881,  Appendix  M  13.)  The  boat  was  old 
and  the  work  severe,  and  signs  of  weakness,  especially  about  the  der- 
rick, began  to  develop  themselves.  On  September  1  it  was  not  con- 
sidered safe  to  retain  the  dredge  longer,  for  fear  of  her  breaking  down 
completely,  and  as  the  terms  on  which  she  was  hired  requir^  that 
she  be  returned  in  as  good  condition  as  when  first  taken,  the  work  was 
stopped  and  the  boat  returned  to  her  owners.  At  this  time  she  had 
reached  a  point  15  miles  from  Houma.  Since  then  no  work  on  the 
bayou  has  been  done. 

In  consequence  of  the  difficulty  encountered  in  obtaining  a  suitable 
dredge-boat  for  continuing  the  work,  under  date  of  Septeml^r  17, 1881, 
authority  was  requested  from  the  Chief  of  Engineers  to  have  the  m$k- 
chinery  of  the  clam-shell  dredge  at  Galveston,  for  which  Maj.  8.  M. 
Mansfield  was  responsible,  transferred  to  this  district,  and  also  to  con- 
struct a  hull  for  same,  the  expense  to  be  charged  equally  to  the  appro- 
priation for  Bayous  Terrebonne  and  Black.  This  application  was  ap- 
proved under  dat^e  of  September  28,  and  after  advertisement  by  posters 
for  ten  days,  bids  for  constructing  the  hull  were  received  and  opened 
November  9,  1881. 
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The  following  is  an  abstract  of  tbe  bids  received : 


"=:j5 


S  s   I        Namen  of  bidden.  Price.  Keniar^d. 

it 

»5* 


1.  J.  H.  Lynch '      $6, 000  ,  Propoflal  does  not  provide  for  putting  in  the  machinery. 

2.  ,  Henry  A.  Peeler 5, 649  i  Propoaal  does  not  provide  for  putting  in  the  machinery. 


The  bid  of  Henry  A,  Peeler  was  accepted,  and  under  date  of  January 
21, 1882,  articles  of  agreement  were  entered  into  with  him.  The  foilow- 
iug  is  the  body  of  the  agreement : 

This  acrreement  witnessethi  that,  in  conformity  with  the  advertisement  and  specifi- 
cations hereunto  attached,  and  which  form  a  part  of  this  contract^  tbe  said  Amos 
Stickney,  mi^or  of  engineers,  for  and  in  hehalf  of  the  United  States  of  America,  and 
said  Henry  A.  Peeler,  for  himself,  his  heirs,  executors,  and  administrators,  have 
mutually  agreed,  and  by  these  presents  do  mutually  covenant  and  agree^  to  and  with 
eacb  other  as  follows,  viz :  * 

That  the  said  party  of  the  second  part  shall  furnish  the  maferial  and  construct  a 
dredee  hull  with  tbe  accompanying  house,  derrick,  booms,  &c.,  attaching  and  fasten- 
ing all  castings,  irons,  &c.,  as  per  plans  and  specifications  furnished  by  the  party  of 
tbe  first  part,  and  deliver  the  same  to  the  party  of  the  first  part  in  the  river  at  the 
city  of  New  Orleans,  La.  It  is  distinctly  understood  that  the  United  States  is  to 
fnrnish  nothing  except  the  plans  and  specificatiouH. 

That  the  said  party  of  the  first  part,  in  consideration  of  the  faithful  performance  of 
this  specified  work  iff  the  said  party  of  the  second  part,  agrees  to  pa  v  to  the  latter 
the  sum  of  $5,649. 

By  the  terms  of  the  contract  the  hull  was  to  be  completed  March  31^ 
1882,  but  owing  to  certain  causes  of  delay  the  time  for  completion  was, 
ander  date  of  April  4,  extended  to  May  1,  and  again,  under  date  of 
May  3,  to  June  1.    The  hull  was  completed  and  paid  for  May  20,  1882. 

PBOBABLE  OPEBATIONS  FOB  1882. 

The  dredge,  when  fitted  out,  will  be  sent  to  continue  the  work  of  the 
previous  year,  working  towards  Houma  from  a  point  about  15  miles 
below  that  place.  When  the  appropriation  is  exhausted  she  will  be  sent 
to  the  Black.  In  all  probability  the  navigation  of  the  bayou  will  soon 
deteriorate  after  work  is  stopped,  in  consequence  of  material  carried 
into  it  by  the  numerous  drainage  ditches  of  which  each  plantation  has 
one  or  more.  In  nearly  every  case  there  exists  at  present,  a  little  below 
the  outlet  of  each  ditch,  a  broad,  flat  bar,  which  will  be  reformed  as 
soon  as  the  dredge  has  passed.  On  this  account  the  work  canuot  be 
regarded  as  permanent,  unless  some  change  is  made  in  the  method  of 
draining. 

Should  steamboats  be  used  on  the  bayou,  they  woald  undoubtedly 
serve  to  keep  the  channel  clear  much  longer  than  can  be  expected  from 
the  passage  of  boats  as  now  cordelled  by  mules.  In  the  Report  of 
Chief  of  Engineer^  for  1881  (Appendix  M  13)  it  was  estimated  that 
$15,000  would  be  required  to  complete  the  work  to  Houma.  Since  then 
there  has  been  expended  in  construction  of  dredge-boat  $9,971.70,  of 
which  $5,262.70  is  charged  against  the  appropriation  for  Bayou  Terre- 
bonne, so  that  the  estimate  given  above  should  be  increased  by  $5,000, 
making  $20,000 ;  of  this,  $7,000  were  appropriated  by  act  of  Congress 
passed  August  2, 1882,  and  it  is  recommended  that  the  balance,  $13,000^ 
be  appropriated  for  the  fiscal  year  ending  June  30,  1884. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light, 
house  is  near  the  eastern  end  of  Timbalier  Island. 
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Total  amonnt  appropriated |23,80O  OO 

Total  amoDnt  expended 17,222  81 

Money  statement. 

July  1,1881,  amonnt  available |9,757  8^ 

July  1,  1882,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 |8,170  17 

July  1,  1882,  outstanding  liabilities 10  50 

8.180  er 

July  1,  1H82,  amount  available 1,577  19 

Amount  appropriated  by  act  passed  Angvist  2,  1882 7,000  00 


Amount  available  for  fiscal  year  ending  June  30,  1883 8, 577  19 

Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .  13, 000  00 


M  14.    • 

IMPROVEMENT  OF  BAYOU  LA  FOURCHE,  LOUISIANA. 

This  work  originated  from  surveys  authorized  by  act  of  Congress  ap- 
proved March  3,  1873,  for  reports  of  which  see  Reports  of  Chief  of 
Engineers  for  1874  (Appendix  R  13)  and  1875  (Appendix  S  5). 

Under  act  of  Congress  approved  June  18. 1878,  appeopriating  $10,000, 
a  portion  of  the  work  was  commenced.  (See  Report  of  Chief  of  Engi- 
neers for  1879,  Appendijc  K  3.) 

By  act  of  Congress  approved  March  3, 1879,  a  further  appropriation 
of  $10,000  was  made  available,  and  with  a  portion  of  this  and  a  balance 
of  the  preceding  appropriation  work  was  continued  during  fiscal  year 
ending  June  30, 1880. 

By  act  of  Congress  approved  June  14, 1880,  an  additional  appropria- 
tion of  $5,000  was  made  for  continuing  the  work. 

The  original  plan  of  improvement  was  to  clear  the  bayou  of  the  logs, 
stumps,  and  snags  that  interfered  with  navigation;  and  in  carrying  out 
this  plan  the  work  at  the  end  of  the  last  fiscal  year  had  reached  a  point 
8  miles  below  Lockport.  (See  Report  of  Chief  of  Engineers  for  1881, 
Appendix  M  14.) 

The  high-water  of  1881  prevented  resumption  of  work  until  August  6. 

Work  was  suspended  December  28,  1881,  by  the  recurrence  of  high- 
water,  at  which  time  9  miles  of  the  bayou  had  been  cleared,  carrying 
the  work  to  a  point  17  miles  below  Lockport,  with  some  work  done 
below  that  point ;  1,283  obstructions  of  various  kinds  were  removed. 
At  the  end  of  the  season  the  flat  was  cordelled  up  the  bayou  to  Lock- 
port  and  laid  up  in  charge  of  a  watchman. 

Under  date  of  March  29, 1881, 1  forwarded  to  the  Chief  of  Engineers 
the  following  communication,  which  wa«  printed  in  Senate  Ex.  Doc.  No. 
151,  Forty-seventh  Congress,  first  session : 

United  States  Enoixerr  Office, 

yew  Orleans^  La,,  March  29,  1862. 

General:  I  have  the  honor  to  submit  the  foUowing  iDformatiou  in  reply  to  depart- 
ment letter  of  7th  instant,  transmitting  Senate  resolution  of  2d  instant,  which  directs 
the  Secretary  of  War  to  transmit  to  the  Senate  an  estimate  of  the  expense  of  oleariog 
the  wrecks  and  other  obstructions  to  navigation  at  the  mouth  of  Bayou  La  Fourcbe, 
Louisiana. 

There  has  been  no  survey  or  examination  other  than  a  simple  inspection  of  the  lower 
-part  of  this  baj'ou  since  1H74.  At  that  time  the  lower  part  of  the  bayou  was  very  much 
obstructed  by  tow-head  islands,  which  were  small  islands  of  drift,  snags,  &c.,  with 
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willow  trees  growing  on  thein.  Information  given  by  inhabitants  and  from  an  in> 
^pection  last  summer  shows  that  there  has  been  a  laree  accumnlation  of  drift,  snags, 
^c.f  near  the  month  since  1874,  and  the  tow-heads  have  grown  larger.  These  tow- 
heads  prevent  a  free  discharge  of  the  water. 

It  is  not  practicable  to  make  an  examination  of  the  bayou  at  this  time  on  account 
«f  the  high  stage  of  water.  The  work  that  has  been  done  on  the  bayou,  and  which 
•consisted  of  the  removal  of  stumps,  snags,  drift,  wrecks,  &c.,  commenced  at  the  head, 
-and  has  reached  a  point  about  20  miles  oelow  Lockport. 

The  work  has  not  been  completed  to  this  point,  for  when  the  water  rose  some  of  the 
■obstructions  were  necessarily  passed  and  will  require  attention  when  the  stage  of 
water  will  permit.  There  remains  of  the  amount  appropriated  for  this  work  the  sum 
of  $4,865.  Mi^or  Howell,  in  his  annual  report  for  year  ending  June  30, 1881,  stated 
that  the  balance  then  on  hand  was  deemed  sufiBcient  to  complete  the  work  of  improve- 
ment under  tbe  project.  Tbe  project  under  which  the  work  was  then  being  carried  on 
was  simply  to  continue  the  work  of  removing  obstructions  down  to  a  point  about  24 
miles  below  Lockport. 

From  the  above  it  would  seem  that  Miiyor  Howell  did  not  contemplate  removing 
•obstructions  or  doing  other  work  below  a  point  about  24  miles  below  Lockport,  and 
therefore  recommended  no  additional  appropriation. 

A  continuation  of  the  same  kind  of  work  down  to  the  month  would  undoubtedly 
•cause  a  somewhat  freer  discharge  of  flood-water,  and  while  benefiting  navigation 
would  also  give  relief  to  a  certain  extent  from  the  floods. 

An   additional  appropriation  of  $15,000  would  probably  complete  this  work  as 
thoroughly  as  practicable  under  the  present  method. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 

Brig.  Gen.  H.  O.  Wright, 

Chief  of  Engineers,  U.8,  A. 

The  work,  so  far  as  the  removal  of  obstr actions  is  concerned,  may  be 
considered  as  susceptible  of  permanent  completion. 

As  stated  in  my  letter  to  the  department  of  March  29,  to  continue  the 
work  to  the  month  of  the  bayou  an  additional  appropriation  of  $15,000 
will  be  necessary,  and  it  is  recommended  that  that  amount  be  appro- 
priated for  fiscal  year  ending  June  30,  1884. 

As  soon  as  tbe  water  in  the  bayou  reaches  a  proper  stage  work  will  be 
resumed,  being  carried  on  as  heretofore  by  hire  of  labor  and  purchase 
in  open  market. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
houses are  at  the  mouth  of  the  Mississippi  River  and  at  the  entrance  to  Atchafalaya 
Bay. 

Original  estimate  cost $100,000  00 

Total  amount  appropriated 25,000  00 

Total  amount  expended 20,336  08 

Money  Htatement. 

July  1,  1881,  amount  available $8,776  77 

July  1,  18c^^,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1-81  4.112  85 

Joly  1,  1882,  amount  available 4,663  92 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     15, 000  00 


M  15. 

IMPROVEMENT  OF  CALCASIEU  RIVER,  LOUISIANA. 

This  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  Jane  14,  1880,  a  report  of  which,  together  with  plan  and  es 
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timate  of  cost  of  improvement,  was  published  in  Report  of  Chief  of  En  - 
gineers  for  1881  (Appendix  M  15.) 

By  act  of  Congress  approved  March  3,  1881,  an  appropriation  of 
$3,000  was  made  for  commencement  of  work.    The  project  for  applicai' 
tion  of  this  amount  having  been  submitted  to  the  Chief  of  Engineers!^ 
and  by  him  approved,  the  work  was  duly  advertised,  and  the  only  bid 
received  opened  July  30,  1881.    As  this  bid  was  conditioned  by  the- 
bidder  on  his  being  awarded  the  contract  at  Calcasieu  Pass,  for  whicli 
he  was  not  the  lowest  bidder,  and  as  the  amount  appropriated  ($3,00O> 
was  not  deemed  sufficient  to  warrant  the  construction  of  plant  and  com- 
mencement of  work  by  hired  labor  and  purchase  in  open  market,  it  wa» 
recommended  that  the  work  await  further  appropriation.    The  bid  of" 
Mr.  Maguire  was  therefore  rejected  by  the   Chief  of  Engineers  and 
further  action  postponed. 

By  act  of  Congress,  passed  August  2, 1882,  an  additional  appropria- 
tion of  $7,000  was  made.  The  original  plan  contemplated  the  improve- 
ment of  the  river  from  Phillips'  Bluff  to  Lake  Charles,  a  distance  of  5G- 
miles,  the  estimate  for  which  was  $10,080. 

The  survey  of  this  river  upon  which  this  estimate  was  based  was^ 
from  some  misapprehension  on  the  part  of  the  officer  in  charge,  only 
carried  from  Phillips'  Bluff  to  Lake  Charles. 

Before  beginning  any  work  I  think  it  would  be  advisable  to  examine 
the  lower  part  of  the  river ;  until  that  is  done  I  can  make  no  recom- 
mendation with  regard  to  additional  appropriation. 

The  commercial  importance  of  the  work  was  indicated  in  report  of 
examination. 

The  work  is  located  in  the  collection  district  of  Galveston,  Tex.  The  nearest 
light-hoatje  is  at  the  entrance  to  Calcasieu  Pass. 

Original  estimate $10,  OHO  GO 

Total  amount  appropriated 10, 000  OO 

Total  amount  expended 8  61 

Money  statement. 

July  1,  1881,  amount  available |3,000  00 

July  1,  lS8'Zj  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1881 8  61 

July  1,  1882,  amount  available 2,991  » 

Amount  appropriated  by  act  passed  August  2, 1882 7,000  OO 

Amount  available  for  fiscal  year  ending  June  30,  1883 9, 991  3^ 


M  i6. 
IMPROVEMENT  OF  CALCASIEU  PASS.  LOUISIANA. 

An  examination  of  this  pass  was  made  in  1871,  and  a  project  for  it» 
improvement,  together  with  estimate  of  cost  of  same,  published  in  Beport 
of  Chief  of  Engineers  for  1871  (Appendix  N  12). 

By  act  approved  June  10, 1872,  an  appropriation  of  $15,000  was  made 
for  this  work ;  and  under  date  of  June  24, 1872,  a  project  for  its  appli- 
cation was  submitted  to  the  Chief  of  Engineers,  which  comprised  dredg- 
ing a  channel  80  feet  wide  and  5  feet  deep  at  mean  low-tide  across  the 
bar  at  the  foot  of  Calcasieu  Lake;  the  dredged  material  to  be  deposited 
on  side  of  cut. 
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The  work  to  be  doDe  by  hired  labor  and  purchase  in  open  market^ 
nsixig  the  government  dredge-boat  then  at  work  on  Bed  Fish  Bar,  Gal- 
veston Bay. 

^   The  cut  was  completed  January  14, 1874,  and  at  that  time  was  60  feet^ 
^wide,  6^  feet  deep,  and  6,300  feet  long. 

The  cut  gradually  filled  up  with  material  carried  into  it  by  cross  cur- 
rents and  winds ;  besides,  as  no  tow-boats  were  used  in  taking  vessela- 
tbrough,  these  latter  were  constantly  getting  out  of  the  channel,  and 
being  hauled  back  into  it,  also  carried  into  the  cut  a  large  amount  or 
material. 

By  act  of  Congress  approved  March  3, 1881 ,  an  appropriation  of  $12,000' 
was  made  for  reopening  the  cut.  A  project  for  application  of  this  amount 
was  submitted  to  the  Chief  of  Engineers,  and  upon  its  approval  adver- 
tisements inviting  proposals  were  duly  published  and  bids  opened  Jul^ 
30, 1881.    The  following  is  an  abstract  of  those  received : 

Abstract  of  proposals  received  in  response  to  the  attached  advertisement  dated  June  30, 1B81 .. 
and  opened  July  30,  1H81,  by  C,  W.  Howell^  Major  of  Engineers,  U,  S.  A»,  for  improving- 
CaloaHeu  Pass,  Xouwtana,  dredging. 


»• 


^  ©         Kamea  of  bidden  ^^^^   extension  of  cot,  dredged  as      Quality,  &o.,  of  plant  to  be 


12 


specified.  used  in  dredging. 


1  I  John  Magnire 


3, 750  feet  long,  70  feet  wide,  8  fbet  deep.     Necessary  outfit, 

or  7,500  feet  long  and  35  feet  wide,  i 

8  feet  deep,  $10,800.  ' 

2  James  E.  Slaughter 7,500  feet  long,  8  feetdeep,  50  feet  wide,  ,  One  dredge. 

I      $10,800. 

3  I  William  Fagan « 7,500  feet  long,  8  feet  deep,  and  70  feet  ,  A  menge  dredge,  full  work 

^'1,500.  .  I      ing  crew,  ana  al' 


4  ;  (George  CFobesft  Co. 


wide,  $10,500.  •  I      ing  crew,  ana  all  necessary 

{      appliances. 

7,500  feet  long,  8  feet  deep,  and  70  feet    One  clam-shell  dredge, 
wide,  $10,444.  j 

I 


The  bid  of  George  0.  Fobes  &  Co.  being  the  lowest  responsible  one^ 
the  contract  was  awarded  them,  and  articles  of  agreement  entered  into- 
nnder  date  of  September  17,  1881,  and  approved  by  the  Chief  of  En- 
gineers under  date  of  October  25, 1881. 

The.following  is  the  body  of  the  agreement : 

This  agreement  witnesseth  that  in  conformity  with  the  advertisement  and  specifica- 
tions hereunto  attached,  and  which  form  a  part  of  this  contract,  the  said  Charles  W.. 
Howell  for  and  in  behalf  of  the  United  States  of  America,  and  the  said  George  C. 
Fobes  &  Co.,  for  themselves,  their  heirs,  ^'xecntors,  and  administrators,  have  mutually 
agreed,  and  oy  these  presents  do  mutually  covenant  and  agree  to  and  with  each  other 
as  follows,  viz : 

To  perform  the  work  of  dredging  a  channel  through  the  lower  end  of  Calcasiea 
Lake,  Louisiana, .7,500  feet  long,  70  feet  wide  at  bottom,  and  8  feet  deep  at  mean  low- 
tide.  Material  dredged  to  be  deposited  on  either  side  of  cut  as  may  be  found  most 
convenient. 

The  location  of  channel  will  be  staked  out,  and  the  plane  of  mean  low-water  estab- 
lished by  the  United  States. 

For  and  in  consideration  of  the  said  parties  of  the  second  part  faithfully  complying 
with  their  agreement,  the  said  party  of  the  first  part  agrees  to  pay  to  the  said  parties- 
of  the  second  part,  their  heirs,  executors,  or  administrators,  the  sum  of  $10,444. 

The  contractor  having  reported  that  the  work  would  be  completed 
early  in  February,  1882,  an  inspector  was  sent  to  examine  it  on  the  5th 
of  that  month,  and  under  date  of  February  16  reported  that  the  work, 
had  been  completed  in  accordance  with  terms  of  contract.  Cross-sec- 
tions of  the  cut  were  sounded  100  feet  apart. 
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It  is  not  expected  that  this  new  channel  will  remain  open  for  any  con- 
.siderable  length  of  time. 

The  commerce  of  the  locality  has  increased  very  mach  since  tbe  first 
'examination  of  the  bar  was  made,  and  the  schooners  which  run  in  this 
trade  still  find  their  way  in  and  out  through  the  cut,  without  the  assist- 
•ance  of  tow  boats.  It  is  probable  that  to  preserve  a  constant  channel 
liere,  dikes  of  light  construction  will  have  to  be  made  to  prevent  ma- 
terial fron^ being  washed  into  it,  and  also  to  keep  boats  passing  through, 
in  the  cut. 

At  present,  however,  the  commerce  of  the  locality  would  hardly  jus- 
tify the  expenditure  of  the  amount  necessary  to  do  this. 

By  act  of  Congress  passed  August  2,  1882,  an  additional  appropria- 
tion of  $3,000  was  made  for  this  work.  This  amount  might  remain 
until  it  becomes  necessary  to  again  reopen  the  cut.  I  do  not  recom- 
mend any  appropriation  for  next  fiscal  year. 

The  work  is  located  in  the  collection  district  of  Galveston.    The  nearest  light-hoase 
is  at  the  Gulf  entrance  of  the  pass. 

Original  estimate 115,000  00 

Total  amount  appropriated 15, 000  00 

Total  amount  expended 11, 843  25 

Money  statement 

-July  1,  18S1,  amount  available $12,000  00 

July  1, 1882,  amount  expended  dnring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 11,843  25 

July  I,  1882,  amount  available 156  75 

Amount  appropriated  by  act  passed  August 2, 1882 3,000  00 

Amount  available  for  fiscal  year  ending.  June  30,  1883 3, 156  75 


M  17. 
REMOVAL  OF  WRECK  IN  PASS  MARIANNE,  MISSISSIPPI  SOUND. 

This  obstruction  to  navigation  of  tbe  pass  was  caused  by  the  wreck 
-of  a  bark  lying  across  the  channel,  leaving  only  a  narrow  passage-way 
•on  either  side  for  vessels  going  in  or  out.  Several  masters  of  vessels 
having  notified  the  honorable  Secretary  of  the  Treasury  that  the  pres- 
ence of  this  obstruction  was  dangerous  to  navigation,  the  matter  was 
referred  to  the  honorable  Secretary  of  War  for  his  information,  and  by 
him  to  the  Chief  of  Engineers,  who  directed  me  to  obtain  such  infor- 
mation as  was  available  without  making  an  examination  of  tbe  locality. 
Under  date  of  February  1, 1882,  I  reported  to  the  Chief  of  Engineers 
snch  facts  as  I  had  been  able  to  obtain,  and  upon  the  receipt  of  the  fol- 
lowing letter  of  instructions  at  once  began  preparations  for  the  removal 
-of  the  wreck : 

Office  of  thk  Chief  of  Enoinkrrs, 

United  States  Army, 
Washington,  D.  C,  February  15,  1882. 

Sir:  The  Secretary  of  War  has  approved  tUe  recommendation  of  the  Chief  of  En^- 
neers  that  the  necessary  steps  for  the  removal  of  the  wreck  in  Pass  Marianne,  Missu- 
.«ippi  Sonnd  (upon  which  your  report  of  the  1st  instant  was  made),  be  taken  as  pio- 
Tided  for  in  section  4  of  the  river  and  harbocact  of  Jane  14,  1880. 

Yon  wiU  accordinrl^  proceed  without  delay  with  the  necesisary  measures  for  the 
aremoval  of  the  wreck  in  question,  giving  the  required  notice  to  parties  interested  (0 
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remove  the  same,  &c.,  and  upon  their  failiDg  to  do  so  to  invite  proposals  for  its  re> 
moval  by  contract  in  the  usual  way. 
By  command  of  Brigadier-General  Wright. 
Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Lieutenant-colonel  of  Engineers, 

Bvt.Maj.Utn.,  U.S.A. 
Maj.  Amos  Sticknky, 

Corps  of  Engineers. 

In  compliance  with  requirements  of  section  4,  river  and  harbor  act 
of  June  14, 1880,  public  notice  was  duly  given  calling  upon  persons  in- 
terested to  remove  the  wreck,  otherwise  the  property  would  be  consid- 
ered as  abandoned  and  derelict,  and  the  United  States  would  proceed 
to  remove  the  same.  This  notice  meeting  with  no  response,  advertise- 
ments dated  April  17,  1882,  were  duly  published  inviting  proposals  for 
removal  of  wreck. 

The  following  is  an  abstract  of  the  bids  received  and  opened  May  19^ 
1882: 

Abstract  of  proposals  for  removal  of  sunken  vessel  in  Pass  Marianne,  Mississippi  Sound^ 
received  in  response  to  the  attached  advertisetnent  dated  April  17, 1882,  and  opened  May  19^ 
1882,  by  Amos  Stickney,  major  of  engineers. 


SB  ft! 


Names  of  bidders. 


Frank  Beck,  Jr.,   and  James  L. 

Burriss. 
J.  H.  Lynch  and  T.  F.  Colbnm. . . 


Date  of  commencing  operations. 


!  Date  of  com- 
pletion  of 
work. 


Within  fifteen  days  from  accept- 
ance of  bid. 
Jnnel,  1882 


Thirty  days  . . 
Two  months.. 


Price. 


$3,  SOU 
3,950 


The  bid  of  Messrs.  Beck  and  Burriss  being  the  lowest  the  contract 
was  awarded  them,  and  articles  of  agreement  entered  into,  under  date 
of  June  1, 1882,  and  approved  by  the  Chief  of  Engineers  under  date  of 
June  7,  1882.    The  following  is  the  body  of  agreement : 

That  the  said  party  of  the  second  part  will  completely  remove  the  wreck  of  sunken 
Teasel  and  cargo  now  lying  in  Pass  Marianne,  Mississippi  Sonnd,  taking  out  all  parta 
of  the  wreck  and  cargo,  and  landing  same  above  high-water  at  some  convenient  point, 
as  provided  for  in  said  specifications. 

Portions  of  wreck  or  cargo  possessing  value  will  be  landed  at  such  point  as  may  b& 
directed  by  the  said  party  of  the  first  part. 

The  said  party  of  the  second  part  also  agrees  to  furnish  all  facilities  to  the  inspector, 
to  be  appointed  b^  the  said  pATtj  of  the  first  part,  to  enable  said  inspector  to  visit 
and  inspect  the  said  work  during  its  progress  and  after  its  completion. 

That  the  said  party  of  the  first  part,  in  consideration  of  the  faithful  performance  of 
this  specified  work  by  the  said  party  of  the  second  part,  agrees  to  pay  to  the  latter  the 
8umof|3,800. 

The  contractors  at  once  began  operations  and  the  work  was  completed^ 
and  settlement  effected  July  6, 1882. 
An  inspector  was  present  while  the  work  of  removal  was  going  on. 

The  work  is  located  in  the  collection  district  of  New  Orleans.  The  nearest  light- 
house is  Pass  Marianne  light. 

Total  amount  appropriated indefinite^ 

Total  amount  expended |90  6^ 
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M  z8. 
4SURVEY  FOR  A  BREAKWATER  IN  LAKE  PONTCHARTRAIN,  IN  THE  VICIK- 

ity  of  new  canal  outlet,  near  new  orleans,  to  serve  as  a 
harbor  of  refuge. 

United  States  Engineer  Office, 

New  Orleans^  La.y  June  13,  1882. 

General:  1  have  the  honor  to  make  the  following  report  on  the 
-^^  survey  and  estimate  for  a  breakwater  to  be  constructed  from  a  point 
■at  or  near  the  Kew  Canal  outlet,  near  Kew  Orleans,  La.*,  to  the  Pont- 
chartrain  Bailroad  wharf,  said  breakwater  to  be  so  constructed  as  to 
.serve  as  a  harbor  of  refuge  for  all  vessels,"  called  for  in  the  river  and 
harbor  act  of  March  3,  1879. 

The  survey  was  made  by  Assistant  Engineer  H.  C.  Collins  in  the 
summer  of  1880,  but  owing  to  the  illness  of  Major  Howell  the  subject 
.seems  to  have  remained  unconsidered. 

In  view  of  the  fact  that  the  southern  shore  of  Lake  Pont<:hartraia 
has  no  harbors  except  the  mouths  of  the  canals,  into  which  vessels  can 
run  for  refuge,  I  consider  the  construction  of  a  breakwater  a  matter 
of  very  considerable  importance.    I  do  not  see  the  necessity  at  present 
for  the  construction  of  such  a  long  line  of  breakwater  as  seems  contem- 
plated in  the  act  directing  the  survey,  viz,  '*from  a  point  at  or  near 
the  New  Canal  outlet,  near  New  Orleans,  La.,  to  the  Pontchartrain  Bail- 
road  wharf,''  which  is  a  distance  of  a  little  over  3  miles,  unless  the 
main  object  is  to  protect  a  narrow  strip  of  land  along  the  lake.    If  this 
is  the  object  it  can  be  eft'ected  far  more  economically  by  a  revetment, 
which,  placed  on  the  face  of  a  low  levee,  would  also  protect  the  city  of 
New  Orleans  from  overflows  caused  by  the  piling  up  of  the  water  in  the 
lake  during  strong  east  winds.    I  would  recommend  the  construction  of 
:a  breakwater  in  two  sections,  each  about  4,000  feet  long,  placed  in  front 
•of  the  entrances  of  the  two  canals  and  on  a  line  parallel  to  the  shore, 
and  about  4,500  feet  from  it,  as  shown  on  the  accompanying  chart. 
'This  would  be  about  2,000  feet  in  front  of  the  New  Canal  entrance  and 
1,500  feet  in  front  of  Bayou  Saint  John*entrance,  and  in  a  depth  of  water 
Tarying  from  11^  to  12^  feet.    As  8  feet  is  the  maximum  draught  of 
Tcssels  navigating  the  lake,  this  position  of  breakwater,  while  covering 
the  entrances,  would  give  ample  anchorage  area  for  present  needs,  and 
would  admit  of  very  considerable  enlargement  for  future  wants  by  simply 
<;onnecting  the  detached  sections  and  continuing  the  line  to  the  east- 
ward.   The  plan  of  breakwater  that  I  would  recommend  would  be  a 
modification  of  those  constructed  on  the  northern  lakes,  viz,  timber 
<cribs,  with  partly  open  bottoms,  re^ting  on  piles  and  weighted  with  such 
material  as  could  be  most  economically  obtained  in  this  region.    Stone 
might  possibly  be  had  within  a  reasonable  cost  from  a  point  about  125 
miles  up  Pearl  Biver:  that  failing,  shell  concrete  and  broken  brick 
•could  be  used.    I  think  a  breakwater  of  this  description  with  a  width 
of  12  teet  would  cost  about  $35  per  linear  foot,  which  for  8,000  feet 
would  be  $280,000. 

To  construct  a  continuous  breakwater  of  similar  character  from  the 
New  Canal  to  the  Pontchartrain  Bailroad  wharf  would  cost — 16,500  feet, 
at  $35,  $577,500 — more  than  double  the  first  amount.  The  plan  of  break- 
water adopted  in  1853,  and  upon  which  1,500  feet  was  constructed, 
proved  to  be  inefficient,  the  upper  part  of  the  stnicture  being  destroyecl 
in  a  comparatively  short  time.  Its  position,  so  far  out  in  the  lake,  re- 
quired a  considerably  longer  line  than  the  one  which  I  recommend,  and 
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contemplated  the  X)rotection  of  a  much  larger  anchorage  area  than  pres- 
ent needs  would  seem  to  require. 

I  transmit  herewith  Mr.  CoUins's  report  on  his  survey,  together  with 
a  tracing  of  the  chart;  also  tracing  showing  old  plan  of  breakwater 
referred  to  in  Mr.  Collins's  report;  also  a  table  showing  the  commerce 
to  be  benefited. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U,  8.  A. 


REPORT  OF  MR.  H.   C.   COLLINS,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  June  10,  1882. 

Sir:  Acting  under  inbtmctions  from  Maj.  C.  W.  Howell,  United  States  Engineers, 
I  made  a  survey  of  the  Lake  Pontchartraiu  front  of  New  Orleans,  from  the  New  Canal 
to  the  Pont<ihartrain  Railroad  wharf,  in  April,  May,  and  June,  1880. 

Soandings  cover  the  whole  lake  front  to  a  width  of  nearly  a  mile  from  above  the 
old  CarrolltoD  Railroad  wharf  to  below  the  Lake  Poutchartrain  Railroad  wharf;  and 
twelve  lines  of  soundings  were  made  out  to  the  14-foot  curve  at  mean  low-tide,  which 
was  from  2  to  3  miles  on  shore.  Tide-gauges  were  placed  at  the  New  Canal  and  at 
Bayou  Saint  John  and  connected  by  level  line  with  the  city  engineer's  bench-marks. 

Mean  low-tide,  to  which  all  soundings  are  reduced,  is  25  feet  below  the  city  datum 
plane,  and  5  feet  below  the  top  of  Metairie  Ridge. 

Extreme  low-tide,  which  is  due  to  northwesterly  gales,  is  said  to  be  nearly  a  foot 
and  a  half  below  this  mean  low-tide.  These  gales  only  occur  in  winter,  and  it  is  only 
when  they  last  three  days  or  more  that  their  full  effect  is  seen  in  blowing  the  water 
out  of  Lake  Poutchartrain,  lowering  the  water  surface  along  the  north  diore  of  the 
Onlf  as  far  east  as  Mobile. 

Three  drainage  canals  from  the  city  enter  the  lake  within  the  limits  of  the  survey, 
and  one  Just  east  of  the  east  line.  The  two  navigable  canals  are  called  New  Canal, 
which  was  dug  by  the  city  of  New  Orleans,  and  Bayou  Saint  John,  which  was  a  navi- 
gable bayou  at  the  first  settlement  of  New  Orleans,  but  has  been  deepened  in  some 
places  and  extended  to  a  basin  in  the  city ;  and  its  entrance  into  the  Jake  has  been 
dt«pened  and  a  jetty  made  on  each  side  out  to  about  the  6-foot  curve  in  the  lake. 
Toll  is  charged  on  vessels  entering  Bayou  Saint  John  by  the  company  who  claim  own- 
«nhip  of  the  improvements  on  the  bayou.  Toll  was  charged  on  the  New  Canal,  but 
it  has  been  made  a  free  channel  by  the  city. 

Soundings  were  made  in  both  navigable  channels  up  above'the  bridges.  The  water 
irhich  flows  fr*  m  the  drainage  canals  is  very  dark,  at  times  black.  There  is  a  large 
amount  of  organic  matter  in  this  water,  but  there  is  so  little  deposit  from  it  that 
there  is  no  advance  of  any  curves  in  front  of  either  of  the  drainage  canals,  nor  is  there 
any  indication  on  the  bottom  of  any  filling  due  to  them. 

Shell  banks  are  found  in  long,  narrow  reefs,  nearly  parallel  with  the  shore,  but  not 
farther  out  than  about  the  7-foot  curve.  There  is  usually  about  a  foot  less  water  on 
top  of  these  shell  reefs  than  there  is  just  shoreward  from  them. 

Sand  bottom  is  found  in  many  places  where  the  depth  is  10  feet  or  less. 

Near  the  new  canal  a  bucket  dredge  was  digging  up  earth  for  an  embankment,  from 
a  place  where  the  lake  bottom  had  evidently  not  been  disturbed  before,  aud  the  water 
WW  3|  feet  in  depth.  She  was  cutting  to  a  depth  of  11  feet.  The  material  dredged 
«p  was  dark  mud,  which,  when  dried,  proved  to  be  nearly  all  verv  fine  sand,  mth 
flome  vegetable  matter  and  a  little  clay,  but  it  was  not  such  as  would  resist  any  wash- 
ing of  waves.  When  thrown  up  and  protected  by  a  revetment  it  makes  a  good  levee. 
Outside  of  the  10-foot  curve  the  bottom  is  all  blue,  sticky  mud,  with  broken  shells, 
and  living  shell-fish  were  occasionally  found.  When  dry,  this  mud  was  almost  ex- 
actly like  that  dredged  up  near  shore.  In  places  a  slight  film  of  yellow  mud  was 
found  on  the  bottom,  which  was  evidently  deposited  from  the  Mississippi  River  water, 
then  running  into  the  west  end  of  the  lake  from  Bonnet  Carre  Crevasse.  This  was  so 
thin  as  only  to  stain  the  lead  slightly  at  times,  and  some  of  it  came  up  on  the  anchors 
to  the  buoys.  This  yellow  mud  is  so  thin  that  whenever  the  water  is  very  rough  it  is 
taken  up  aud  held  in  suspension,  making  the  water  yellow  when  a  gale  had  blown  for 
a  few  daj's. 

The  bars  which  obstruct  navigation  at  both  canals  are  of  sand,  and  there  was  but 
dfeet  depth  at  low-tide  at  either  canal  over  the  bar.    The  sand  appears  to  drift  into 
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the  entrance  of  tlie  canals  daring  gales,  and  then  to  be  thrown  out  onto  the  bar,  hy 
the  cnrrent  at  ebb-tide,  ont  of  the  canals.  The  entrance  to  the  New  Canal  is  protected 
by  a  jetty  on  each  side,  made  of  material  dredged  from  the  canal,  and  kept  in  place 
by  crib-work  or  piling,  with  a  revetment  of  plank  ontside  to  protect  it  from  the  lake 
Waves.  The  shore  line  is  washing  away  except  where  protected  for  the  whole  fronts 
surveyed. 

Old  cypress  stumps  remain,  forming  a  belt  from  200  to  500  feet  in  width  out-side  the 
present  snore  line.  The  trees  were  cut  so  long  ago  that  the  cypress  knees  which  for- 
merly protected  the  land  from  action  of  the  waves  have  disappeared.  A  good  road 
was  mode  from  the  New  Canal  to  Lake  Pont^harbrain  wharf  at  Milueburg,  and  was 
in  use  in  part  as  lately  as  1870,  but  it  now  is  seen  only  on  a  few  points  which  project 
far  beyond  the  general  shore  line. 

The  city  of  New  Orleans  made  a  breakwater  in  1872.  It  was  made  in  shoal  water  ^ 
about  a  foot  deep  just  outside  the  line  is  its  present  depth,  and  earth  for  a  lev^e  was 
dredged  from  inside,  and  a  sloping  revetment  of  plank  was  first  made  to  protect  it 
from  wash,  but  it  soon  broke  down  and  was  replaced  by  one  made  of  round  piles 
driven  in  a  line  and  touching,  leaving  a  space  between  the  plank  sheet  piling  and  the 
round  piles  about  4  feet  wide.  The  space  was  filled  with  brickbats  and  old  ballast. 
The  plan  for  it  was  made  by  General  Weitzel. 

The  piling  is  5  feet  above  low-water,  and  the  top  of  the  leyee  back  of  it  is  2^  feet 
higher.  This  breakwater  begins  at  the  shore  line  at  the  west  side  of  the  upper 
drainage  canal,  runs  out  to  the  1-foot  curve,  and  then  turns  to  eastward  and  runs  U> 
the  west  side  of  the  New  Canal.  The  original  plan  of  this  breakwater  was  for  its 
continuation  some  miles  along  shore  to  a  point  below  the  Pontchartrain  Railroad 
wharf.  It  would  be,  if  made,  only  a  shore  protection,  and  not  a  ^*  harbor  of  refuge'^ 
in  any  degree,  except  at  cost  of  dredging  tne  entire  area  to  be  used  for  harbor,  and 
dredging  and  keeping  open  the  entrance  from  the  lake. 

The  snore  to  be  protected  is  but  a  low  swamp  for  some  miles  back  to  Metairie 
Ridge,  covered  with  water  most  of  the  time.  Tbe  only  habitable  portion  is  the  ridge, 
a  few  feet  wide  at  the  lake  shore,  which  is  only  occupied  at  the  three  little  villages 
of  Milueburg,  Spanish  Fort,  and  West  End. 

A  breakwater  to  form  a  *' harbor  of  refuge"  and  at  the  same  time  a  safe  harbor 
for  the  lake  commerce  of  New  Orleans  should  be  made  as  far  out  as  the  10-foot  curve 
at  least,  and  it  is  far  more  necessary  now  than  it  was  at  the  time  of  the  survey,  as 
the  railroad  bridge  across  the  lake  will  soon  cut  off  the  only  shelter  on  the  south  side 
of  the  lake  which  has  ever  been  available  in  a  hard  blow  from  northwest,  that  under 
the  lee  of  Pointe-aux-Herbes. 

An  appropriation  was  made  in  1852  for  a  '^  harbor  of  refuge,"  and  it  was  begun  in 
1853-'54,  and  a  section  of  1,500  feet  of  it  was  finished  in  March,  1855.  This  section  was 
in  front  of  the  Pontchartrain  Railroad  wharf,  about  on  the  12-foot  curve.  The  piles, 
four  rows,  on  which  this  breakwater  was  made  are  yet  standing  to  low- water  line,  and 
about  one-quarter  of  them  are  standing  to  the  top,  but  above  water  line,  and  partly 
rotted.  Three  rows  of  these  piles  supporuMl  a  framework  of  dquare  timber  bolted  on 
a  slope,  the  outer  edge  of  which  was  2  feet  under  wat«r.  and  the  inner  edge  5  feet 
above  water;  piles  were  8  feet  apart;  these  square  timbers  running  across  the  line, 
and  on  their  tops  were  bolted  joists  at  intervals  of  a  foot,  to  break  the  waves.  These 
piles  are  now  covered  below  water  with  barnacles,  butthereareno  teredo  in  them.  Tak- 
ing the  tops  of  the  piles,  as  shown  on  tbe  plan  of  the  work,  and  as  found  now  at  the 
survey,  the  water  surface  is  found  to  be  the  same  in  both  surveys,  that  of  1853  and 
1880,  and  the  soundings  of  185H  show  the  same  depth  in  the  same  place  as  is  now 
found,  showing  that  in  plans  for  harbor  no  allowance  need  be  made  for  any  filling  of 
the  lake. 

Captain  Williams  was  in  charge  of  the  Pontchartrain  Railroad  wharf  during  the 
building  of  this  breakwater,  and  for  many  years  after.  He  says  that  while  the  top 
was  in  place  it  acted  as  a  good  protection,  but  that  by  the  fall  of  185H,  or  during  the 
winter  of  1856-'57,  the  top  was  washed  ofiT,  and  since  then  it  has  been  a  bad  obstruction 
in  foggy  weather,  schooners  having  many  times  run  into  it  to  their  great  damage,  and 
one  schooner  ran  through  it  and  waf  wrecked.  The  railroad  wharf  was  not  protected 
in  the  least  except  when  the  wind  was  NNE. ;  a  point  change  either  way  would  throv 
the  swell  on  to  the  wharf.  A  breakwater  like  that  of  18^  would  cost,  at  the  saine 
rate  as  that  between  the  New  Canal  and  Pontchartrain  Railroad  wharf,  $226,562.50,  or 
for  the  distance  from  the  New  Canal  to  Bayou  Saint  John,  $139,625.  When  its  top  wept 
off  th^  remaining  piles  would  be  only  a  greater  obstruction  to  commerce  than  the  pres- 
ent remains  of  that  of  1853  now  are. 

Wood  will  last  very  many  years  below  the  low- water  line.  The  piles  driven  in  1853 
are  now  sound,  and  have,  to  all  appearance,  as  finn  hold  in  the  bottom  as  when  fint 
driven.  This  would  show  that  a  work  should  be  so  made  that  the  portion  above  water 
can  be  renewed,  while  that  below  low-water  line  would  last  for  ver^  many  years. 

Ballast  can  be  had  in  any  amount  from  the  rock  bluffs  on  Pearl  River,  as  soon  as  the 
work  on  that  stream  is  so  far  completed  as  to  permit  of  its  navigation  by  tugs  and  fltt- 
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boats.  This  would  be  better  than  concrete,  bnt  sand  and  shells  for  concrete,  and 
brickbats  from  the  brick  yards,  can  be  had  in  all  the  rivers  on  the  north  side  of  Lake 
Pontcliartrain. 

A  **  barbor  of  refnge  "  would  be  large  enough  for  all  needs,  :  nd,  also,  would  be  am- 
ple for  purposes  of  commerce,  if  it  extended  only  from  the  New  Canal  to  Bf^ou  Saint 
John. 

The  commerce  of  the  lake  is  now  mostly  schooQers,  in  wood,  charcoal,  lumber,  and 
brick  trade,  and  a  few  steamers  which  carrypassengers  to  the  watering  placed  on  the 
north  side  of  the  lake;  but  for  some  vears  efforts  have  been  made  to  connect  the  lake 
with  the  Mississippi  River  by  a  canal.  A  survey  for  a  canal  to  connect  them  by  way 
of  Bayou  Manchac  was  made  last  fall;  and  one  for  a  canal  through  the  rear  of  the 
city  of  New  Orleans,  which  will  answer  the  same  purpose,  of  connecting  the  river  and 
lake,  is  now  talked  of  and  is  likely  to  be  made  the  coming  summer.  This  would  bring 
a  lighter  class  of  boats  into  lake  navigation,  and  would  make  yet  more  necessary  a 
sate  harbor  for  them  on  this  side  of  the  lake. 

Very  respectfully,  your  obedient  servant, 

H.  C.  Collins. 

Maj.  Amos  Stiokney, 

United  States  Engineers, 

Commeroe  of  Lake  Pontckartrain  for  the  year  1881,  passing  into  New  OrU  ans.    No  account 

tctis  kept  of  vessels  passing  out. 


Komber  of  vessels  entering 

Toniiftgeof  vessels  entering 

Bslescotton 

Lamber,  board  measure 

Timber  and  logs,  board  measnre 

Fire  wood cords.. 

Shingles M.. 

Laths M.. 

Charcoal barrels.. 

l^r do.... 

Brick M.. 

Shells barrels.. 

Sand  do.... 

Tnnientine do 

Bosin do 

live  cattle 

Hides 


Sogar tons.. 

Molasses barrels.. 


do. 


Sice 

Moss bales 

Oysters barrels.. 

Cotton  seed bags . . 

Potatoes y....  barrels.. 

Sundries packages. . 

Staves M.. 


New  canal. 


8,385 

89,491 

8,642 

57, 434, 000 

9, 189, 840 

21, 270 

10, 870 

1,761 

334,600 

2,673 

2,510 

38,500 

170,900 

3,690 

26,020 

1,650 

18,690 

456 


1,500 
1,090 


293 

io.'sso 


Bayon  St. 
John. 


3.180 

Not  given 

52 

13, 647, 000 


24,787 
2,302 


394,600 


702 

2.850 

70,670 


179 
300 


46 

71, 450 


I  500 

1,837, 000 


Total. 


6,565 

89, 491 

8,694 

71, 081, 000 

9. 189, 840 

46,057 

18, 172 

1,761 

729,100 

2,673 

3,212 

41,350 

241, 570 

3,690 

26,020 

1,650 

18,690 

635 

300 

1,500 

1,136 

71,450 

293 

500 

10,580 

1, 837. 000 


M  19. 

SURVEY  OF  ATCHAFALAYA  RIVER,  LOUISIANA,  FROM  BERWICK'S  BAY  TO 

MOUTH  OF  RED  RIVER. 


United  States  Engineer  Office,  . 

New  Orleans,  La.,  April  26,  1882. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
Atchafalaya  Kiver,  compiled  from  the  notes  of  Assistant  Engineers  Col- 
lins and  Hoffman,  who  made  the  survey  called  for  in  river  and  harbor 
act  of  June  14, 1880,  of  ^^Atchafalaya  Eiver,  Louisiana,  from  Berwick's 
Bay  to  mouth  of  Eed  Eiver.''  This  report,  together  with  report  of  Ma- 
jor Howell,  October  5, 1874,  which  will  be  found  in  the  Annual  Eeport 
(rf  the  Chief  of  Engineers  for  fiscal  year  ending  June  30, 1874,  Part  I, 
Appendix  E  14,  pages  771  to  776,  will  furnish  the  information  called  for 
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in  the  resolution  of  the  Senate  of  the  United  States  of  December  21, 
1881,  which  was  transmitted  to  me  in  department  letter  of  December  28, 
1881.  This  report  has  been  delayed  by  absence  in  the  field  of  one  of  the 
assistant  engineers  who  made  the  survey.  The  project  for  the  surv^ey 
of  the  Atchafalaya  River  will  be  found  in  the  following  letter : 

United  States  Engineer  Office, 

New  Orleans,  July  8,  1880. 

General:  I  have  the  honor  to  snbmit  the  following  project  and  estimate  for  a  de- 
tailed survey  and  examination  of  Atchafalaya  River  (including  Grand  Lake),  from 
Berwick's  Bay  to  mouth  of  Red  River,  as  provided  for  in  sectioa  2  of  the  river  and  bar- 
bor  act  approved  Jane  14,  1880. 

Grand  Lake  is  included  in  this  project,  because  it  receives  at  its  head  the  waters  of 
the  Atchafalaya  through  a  number  of  bayous  into  which  the  river  divides  itself  above, 
while  from  the  foot  of  it  the  old  Atchafalaya,  joined  3^  miles  from  its  head  by  Bayou 
Teohe,  leads  into  Berwick's  Bay.  The  importance  of  the  Atchafalaya  as  a  high- water 
outlet  of  the  Mississippi  is  deemed  sufficient  to  warrant  the  expense  of  a  detailed  sur- 
vey of  it  and  of  its  principal  branches  leading  into  Grand  Lake,  also  Grand  River,  to 
connect  with  Bayou  Plaqueniine. 

The  route  followed  b ,  commerce  on  Grand  Lake  is  along  its  eastern  shore,  and  on 
this  account  it  is  proposed  to  include  this  shore  of  the  lake  in  the  detailed  survey.  It 
is  also  proposed  to  make  a  transit  and  stadia  reconnaissance  of  the  western  shore  of 
Orand  Lake  aivl  of  the  smaller  branch  bayous  of  the  river.  Six  large  navigable  bay- 
ous empty  into  Grand  Lake  on  its  eastern  shore,  connecting  with  the  Atehafalaya 
-above,  and  it  is  considered  of  importance  that  these  should  be  examined. 

ESTIMATE. 

Detailed  survey,  280  miles,  at  |30  per  mile $8,400 

Examination,  500  miles,  at|10  per  mile 5, 000 

Hydrography  (Orand  Lake),  100  square  miles,  at  $4  per  mile 400 

13,800 
Contingencies,  20  per  cent 2, 760 

Total 16,560 

The  project  and  estimate  include  the  locating  of  all  obstructions  to  navigation  and 
gaining  all  information  needed  to  estimate  for  the  removal  of  the  same,  and  for  show- 
ing the  commercial  importance  of  the  river  and  its  branches.  An  examination  simply 
would  cost  $9,840. 

Very  respectfully,  your  obedient, servant, 

C.  W.   HOWKLL, 

Major  of  EngineerB. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U,  8,  A, 

This  project,  Captain  Lockwood  informs  me,  was  not  strictly  carried 
out,  because  Major  Howell  considered  the  first  3  miles  from  Bed  Kiver 
was  sufficiently  covered  by  Major  Benyaurd's  surveys,  and  the  portion 
below  the  head  of  Grand  Lake  presented  no  obstacles  to  navigation,  and 
was  sufficiently  covered  by  the  survey  of  1874. 

The  survey  was  commenced  in  the  latter  part  of  September,  1880,  at 
a  point  3  miles  from  the  head  of  the  river,  and  was  continued  down 
stream  to  Butte  la  Bose,  which  point  was  reached  November  22.  From 
this  point  the  line  followed  was  via  Ouska  Bay  and  Grand  Biver  to  the 
Plaquemine,  thence  up  the  Plaquemine  to  its  head.  After  this,  the  work 
was  carried  down  Lower  Grand  Biver  from  the  mouth  of  the  Plaquemine 
to  the  junction  of  the  Grand  and  Bayou  Sorrel,  down  the  former  to  Dr. 
Choppin's  sugar-house,  and  down  the  latter  to  Lake  Chicot,  when  (Feb- 
ruary 5),  the  water  having  reached  such  a  stage  as  to  seriously  interfere 
with  the  work,  stations  for  future  reference  were  established,  and  the 
quarter-boat  taken  back  to  the  head  of  the  Plaquemine. 

In  September,  1881,  the  survey  was  continued  by  Assistant  Engineer 
Hoffman,  who  ran  a  line  down  the  Little  Tensas,  Tensas  Bay,  Lake  Mon- 
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^onlois,  an(f  Bayoa  Gh^ne  to  Lake  Chicot ;  another  down  the  Big  Tensas 
to  Lake  Mougoulois,  then  the  line  Little  Atchafalaya  and  La  Bompe  to 
Lake  Mongoulois.  Bayous  Bigarby,  Jake,  &c.,  to  Lake  Chicot,  were 
then  surveyed ;  and  lastly,  the  connection  between  Lake  Chicot  and 
Orand  Lake. 

Throughout  the  survey  the  main  lines  were  run  on  true  azimuth,  while 
•compass  bearings  were  taken  in  running  out  the  small  bayous.  Dis- 
tances were  measured  with  a  stadia.  Where  possible,  precautions  were 
taken  to  insure  the  permanency  of  instrumental  stations,  and  for  this 
purpose  live  trees  were  cut  down  and  their  stumps  used ;  as  most  of  these 
will  sprout  out  and  continue  growing,  there  will  doubtless  be  no  trouble 
in  future  surveys  in  finding  a  sufficient  number  of  points  to  connect  with 
the  present  one. 

A  line  of  levels  was  run,  connecting  Major  Benyaurd's  benches,  3  miles 
from  the  head  of  the  Atchafalaya,  with  tide- water  in  Lake  Chicot,  via 
the  Atchafalaya,  Grand  Biver,  Little  Tensas  Bayou,  and  Bayou  Ch^ne. 
The  line  was  also  extended,  via  Grand  Biver  and  Bayou  Plaquemine, 
to  the  Mississippi  at  the  town  of  Plaquemine.  Benchmarks  were  es- 
tablished frequently,  in  most  cases  by  driving  a  nail  in  a  notch  in  a  live 
tree,  and,  as  these  are  plotted  on  the  chart,  they  can  be  readily  found 
in  future  when  necessary.  The  reference  of  water  surface  was  deter- 
mined at  several  points  in  each  mile.  Gauge  readings  were  taken  at 
the  head  of  the  Atchafalaya  throughout  the  survey,  and  also,  from  De- 
cenibei*  1,  at  La  Bompe,  a  few  miles  below  Butte  la  Bose.  The  plane  of 
reference  for  all  levels  reads  0.00  on  the  gauge  at  head  of  Atchafalaya. 

SOUNDINGS. 

Cross-sections  were  taken  in  the  obstructed  portions  of  the  river  at 
intervals,  varying  from  100  to  250  feet ;  where  there  were  no  obstruc- 
tions the  distance  between  cross-sections  was  from  1,000  to  2,000  feet. 
Each  cast  of  the  lead  was  instrumentally  located. 

DETAILED  DESCRIPTION. 

Commencing  at  the  upper  limit  of  the  survey,  which  was  Major  Ben- 
yaurd's lower  cross-section  line,  the  river  banks  are  43.5  feet  above  low- 
vater. 

Bayou  De  Glaize  enters  the  Atchafalaya  at  Simmsport,  and  the  west 
t>ank,  between  its  mouth  and  Lower  Old  Biver,  is  covered  with  woods; 
l>elow  Simmsport  the  west  bank  is  leveed,  as  is  also  the  east  bank,  the 
levee  on  the  latter  side  extending  to  Old  Biver  above. 

One  mile  above  Simmsport,  on  the  east  bank,  a  recent  cave  showed 
evidences  of  the  old  raft  that  formerly  filled  the  river;  above  the  old 
pieces  of  logs,  &c.,  which  showed  to  a  height  of  10  feet  above  the  water 
surface  at  the  time  of  the  survey,  or  20  above  low- water  of  1879,  there 
was  a  deposit  23  feet  in  depth  of  red  and  gray  clay  and  surface  soil. 
In  the  raft  material,  pieces  of  red  cedar  were  found,  the  inner  portions 
■of  which  were  solid,  but  other  woods  had  become  so  changed  by  age 
■and  the  constant  and  heavy  pressure  they  had  been  subjected  to  that  it 
was  impossible  to  tell  to  what  species  they  belonged.  The  pressure  had 
l>een  so  great  and  so  long  continued  that  many  pieces  were  fluttened 
^iid  much  compressed.  On  t^iis  bank  no  blue  clay  was  observed  above 
Simmsport.  In  tiiking  cross-sections,  log  bottom  was  found  in  many 
places,  which  wa«  evidently  indication  of  raft  formation  like  that  exposed 
by  caving  of  left  bank  before  mentioned.    The  river  was  at  one  time 
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filled  up  with  rafted  material,  which  was  cleared  out  to  a  certain  extent 
by  the  State  of  Louisiana  before  the  war. 

The  cross-sectioual  area  of  the  river  at  Simmsport  was  at  the  time  of^ 
survey  19,667  square  feet,  but  at  the  height  of  high-water  of  1874  itj 
would  be  54,550  square  feet.  The  gauge  reading  at  the  time  the  cross- 
sectional  area  was  determined  was  10,152  feet.  The  high-water  gau^e- 
reading  of  1874  was  44,509  feet;  the  low-water  of  1879,  0.000  feet,  andi 
of  1880,  +  5.00  feet. 

Simmsport  is  the  shipping  point  for  the  country  up  Bayou  De  Glaize 
as  far  as  Evergreen.    Both  banks  of  the  river  here  are  caving,  and  three 
successive  levees  have  been  built  on  both  sides  of  the  river,  and  in  some 
places  the  fourth  levee  is  now  at  the  top  of  the  bank  and  in  danger  or 
going  in.    Mr.  Barbre,  who  settled  here  in  1828,  and  several  other  old. 
inhabitants,  told  Mr.  Collins  that  formerly  at  low- water  there  used  to  be 
a  good  ford  for  stock  at  Simmsport ;  but  now  the  river  is  630  feet  wide 
at  low-water  and  about  50  feet  deep,  while  during  high-water  of  1874  it 
was  about  100  feet  in  depth.    This  is  said  by  old  inhabitants  to  be  the 
same  place  where  the  ford  was  in  1840,  and  at  that  time  a  log  was  used 
by  foot-passengers  to  walk  across  on,  the  ends  of  the  log  resting  on  either 
side  of  the  river,  which  is  said  to  have  been  but  40  feet  in  width. 

On  the  right  bank,  just  below  Simmsport,  a  large  cave  exposes  blue 
clay,  the  top  of  which  has  a  reference  of  29.19  feet.  Above  this  blue 
clay  is  red  soil  of  Red  River  deposit.  Soundings  near  the  channel  give 
blue  clay  bottom.  The  right  bank  throughout  the  third  mile  is  caving,, 
and  the  left  also  at  the  lower  end. 

Fourth  mile. — The  left  bank  is  caving  all  along  this  mile,  and  the  right 
bank  near  the  lower  end  of  it.  During  the  high-water  of  1874,  a  cre- 
vasse was  forme<l  in  the  left  bank  near  the  lower  end  of  this  mile ;  the 
hole  cut  out  was  35  feet  deep,  extreme  width  350  feet^  this  has  beeo 
closed. 

Mfth  mile. — ^The  right  bank  is  caving  throughout  this  mile,  but  the 
left  bank  only  at  the  lower  end  of  it.  Twenty-eight  cross-sections  were 
sounded  in  the  first  5  miles,  and  the  shoalest  section  shows  22  feet  iu 
channel  at  extreme  low- water,  while  the  least  width  at  this  stage  was 
500  feet.  There  were  at  the  time  of  survey  four  snags  in  sight  in  the  5 
miles  mentioned,  which  projected  above  the  water  from  3  to  6  feet,  the 
stage  of  water  being  about  10  feet. 

Sixth  mile, — The  whole  left  bank  and  the  right  bank  also  in  the  lower 
half  of  the  mile  are  caving. 

Seventh  mile. — The  mouth  of  Yellow  Bayou,  which  formerly  entered 
the  river  from  the  west  near  the  upper  end  of  this  mile,  has  been  closed 
by  a  levee.  The  right  bank  of  the  river  is  caving  throughout  the  mile, 
but  nowhere  was  blue  clay  exposed.  The  depth  of  water  in  channel  is 
nowhere  less  than  34  feet  at  extreme  low-water. 

Eighth  mile. — The  whole  lefl  bank  and  the  upper  and  lower  fourths  ot 
the  right  bank  arecaving.  The  mouth  of  BayouMoreau,  which  formerly 
entered  the  river  at  about  the  middle  of  this  mile,  has  been  closed  by  a 
dam.  The  bayou  originally  discharged  into  the  Atchafalaya  only  daring 
low- water  in  the  latter. 

Ninth  mile, — The  right  bank  of  the  upper  half  and  the  left  bank  for 
the  whole  extent  of  this  mile  are  caving. 

Tenth  mile, — Both  banks  throughout  this  mile  are  caving.  Three  ted 
snags  were  found  in  the  5  miles  ending  with  the  tenth.  These  are  only 
dangerous  when  below  the  surface  of  the  water,  as  when  they  are\isible 
there  is  ample  room  to  avoid  them. 

Eleventh  mile. — The  river  here  makes  a  sharp  bend  to  east-southea8t> 
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^nd  the  right  bank  is  caving  fast.    A  depth  of  80  feet  is  foand  in  the 
bend  at  extreme  low- water. 

Twelfth  mile. — ^The  river  here  turns  sharply  to  westward.  The  entire 
left  bank  and  the  upper  right  bank  are  caving  fast.  Three  bayoas,  Ma- 
xine,  Middle,  and  Stark,  which  formerly  entered  from  the  east,  have  been 
<;lased. 

Thirteenth  mile. — ^Both  banks  are  caving  throughout  this  mile. 

Fourteenth  mile. — Near  the  lower  end  of  this  mile  the  rapid  caving  of 
the  point  in  the  sharp  bend  that  formerly  existed  here  has  straightened 
the  river,  and  the  old  bend  is  rapidly  shoaling. 

Fifteenth  mile. — The  entire  left  bank  and  nearly  all  the  right  bank  in 
this  mile  are  caving.  On  the  east  side  no  levees  were  visible,  and  the 
oUi  cleared  fields  were  partly  grown  up  with  trees  and  brush.  The  land 
on  the  west  bank  is  still  under  cultivation. 

In  the  5  miles  ending  with  the  fifteenth  eight  large  snags  or  drift 
trees  were  found.  The  shoalest  cross-section  showed  18.5  feet  at  ex- 
treme low-water,  while  in  the  bend  on  the  fourteenth  mile  a  correspond- 
ing depth  of  91.5  feet  was  found.  There  are  six  bends  of  about  90^  in 
this  5  miles. 

Sixteenth  mile. — The  river  here  is  nearlj'  straight  and  both  banks  are 
•caving. 

Seventeenth  mile. — Same  as  for  sixteenth  mile. 

Eighteenth  mile. — There  is  a  sharp  bend  to  the  east  near  the  head  of 
this  mile,  and  one  to  the  south  at  its  lower  end.  Both  banks  are  caving, 
the  land  going  in  in  large  slides.  The  cross-section  at  lower  end  of  the 
mile  shows  a  depth  of  120  feet  at  extreme  low-water. 

Nineteenth  mile. — The  course  of  the  river  throughout  this  mile  is  about 
south.  Both  banks  are  caving.  On  the  west  bank,  near  the  lower  end 
•of  the  mile,  is  the  old  mouth  of  Bayou  Current,  which  formerly  emptied 
into  the  Atchafalaya  dni^ing  low- water.  The  head  of  a  great  block  of 
raft  was  originally  just  below  here,  and  during  high-water  the  Atcha- 
falaya discharged  its  waters  into  the  west  side  swamps  through  the 
bayou.  After  the  removal  of  the  raft  a  high  dam  connecting  with  the 
levees  was  built  across  the  mouth  of  the  bayou.  The  land  on  the  west 
mde  of  the  river  is  under  cultivation,  but  the  east  side  levees  are  too 
low  to  guard  against  high-water,  and  the  plantations  below  the  fifteenth 
mile  have  been  abandoned.  The  stage  of  water  when  the  survey  reached 
this  point  was  about  9  feet  above  extreme  low,  and  the  remains  of  the 
•old  raft  formation  showed  above  water  at  alK)ut  the  end  of  this  mile, 
while  the  cross-section  taken  just  above  showed  log  bottom  on  each  side 
of  the  channel. 

Twentieth  mile. — Except  for  the  lower  1,200  feet  of  this  mile  the  old 
i*aft  projected  above  water  at  time  of  survey,  and  the  logs  of  the  sunken 
|H)rtion  were  so  near  the  surface  that  the  boils  and  eddies  showed  their 
position.  A  narrow  channel  through  this  section  is  comparatively  clear, 
but  the  position  of  logs,  &c.,  are  constantly  changing,  as  they  are 
Washed  out  and  lodge  lower  down,  so  that  steamboat  navigation  is 
•dfengerous  at  nearly  all  times.  The  bank  is  caving  everywhere  on  both 
sides  throughout  this  mile.  The  channel  is  getting  better  eacji  year  as 
the  old  drift  logs  are  washed  out,  but  the  removal  of  the  raft  by  a  snag- 
boat  would  be  a  much  more  expeditious  method,  and,  considering  the 
dangers  to  navigation,  more  economical  as  well.  The  rafted  material 
extends  under  the  banks  on  both  sides,  showing  that  the  limits  of  the 
old  channel  have  not  yet  been  reached. 

Mr.  A.  A.  Eichards  states  that  when  he  settled  in  this  locality  (about 
1840)  the  river  was  small,  and  that  he  could  cross  it  anywhere  on  the 
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raft  for  many  miles;  that  it  was  hardly  200  feet  between  the  high  bauks^ 
and  that  there  were  no  levees,  aud  the  land  was  never  overflowed.  A.t 
the  time  of  survey  the  width  between  high  banks  was  800  feet,  and  the^ 
greatest  depth  at  extreme  low- water  35  feet.  The  banks  of  Lake  Bayou, 
which  enters  the  river  from  the  east  just  below  Mr.  Richards'  house,, 
and  the  banks  of  the  river  itself  <M)ver  old  raft,  the  top  of  which  is  about 
20  feet  above  low-water  surface,  and  is  covered  by  15  to  18  feet  of  red 
deposit.  The  twentieth  mile  is  nearly  the  head  of  the  raft,  which,  is- 
almost  continuous  to  Bayou  Eouge. 

Twenty-first  mile, — Both  banks  are  caving  throughout  this  mile.  Raft 
borders  one  or  both  sides  in  both  places,  aud  wa&lbund  at  the  bottom 
with  nearly  every  cast  of  the  lead.  The  caving  has  been  so  rapid  for 
the  past  year  that  the  new  levee,  which  was  220  feet  fi^om  the  bank«at 
Mr.  Richards'  house  1 J  miles  above,  has  caved  in  near  the  lower  end  of 
the  mile.  There*  is  a  ridge  of  logs  near  the  middle  of  the  river  foir 
most  of  this  mile,  which  is  said  to  have  once  projected  above  the  water ; 
its  height  is  now  15  feet  above  the  general  bottom. 

Twenty-second  mile. — Both  banks  are  caving  throughout  this  mile^ 
The  old  raft  is  found  all  along  the  left  bank  running  under  the  red  de- 
posit. The  section  taken  at  the  lower  end  of  the  mile  shows  a  low- 
water  width  of  950  feet,  and  depth  of  85  feet.  The  section  450  feet 
above  has  the  same  width,  but  a  depth  of  110  feet.  The  next,  400  feet 
further  up  stream,  has  a  width  of  380  feet  and  a  depth  of  29  feet. 

Twenty-third  mile. — Gordon's  Island  is  on  this  mile.  But  a  fewyear.s^ 
ago,  according  to  the  statement  of  Mr.  Gordon,  this  island  was  quite 
extensive  and  heavily  timbered ;  it  was  formed  by  a  deposit  of  red  soil 
on  the  old  rafb,  and  its  elevation  was  about  the  same  as  that  of  the 
banks.  Since  1874  the  island  has  decreased  materially  in  size,  and  the 
deposit  of  soil  has  been  washed  away  so  that  nothing  is  left  but  the 
logs  composing  the  raft  and  the  mud  that  has  settled  between  them. 
The  upper  end  of  the  island  is  now  below  the  zero  of  the  level  line, 
while  the  lower  end  is  only  8  feet  above  that  point.  The  river  banks> 
are  caving  everywhere  on  this  mile.  The  depth  of  channel  on  the  west 
side  of  the  island  is  only  11  feet  at  zero  of  level  line.  The  channel  to 
the  eastward  of  the  island  is  only  used  with  a  10-foot  rise,  and  has  not 
been  used  even  at  that  stage  but  for  a  short  time;  it  is  now  cutting 
out  fast. 

The  land  on  the  west  bank  is  all  under  cultivation,  the  levees  stiU 
being  kept  up,  but  on  the  east  bank  the  levee  is  only  found  on  projecting 
points,  and  the  only  crop  raised  is  cotton  that  is  planted  after  high- 
water. 

The  channel  is  improving  each  year  as  the  raft  is  torn  out  by  the  cur- 
rent, and  if  this  is  increased,  or  even  maintained  as  it  now  is,  there  will 
eventually  result  an  unobstructed  channel. 

At  present  the  convex  as  well  as  the  concave  sides  of  the  bends  are 
caving,  and  frequently  whole  points  go  in  at  one  slide,  shortening  the 
channel.    At  the  lower  end  of  this  mile  and  head  of  the 

Twenty-fourth  are  large  slides  on  each  bank;  here  the  depth  of  water 
is  42  feet,  but  just  below  the  slides  it  is  108  feet  at  the  zero  of  level  line. 

The  increase  in  width  of  river  due  to  these  slides  is  420  feet.  Blocks 
of  raft  were  found  in  the  bed  of  the  river  by  the  lead  in  many  places  ott 
this  mile,  while  the  banks  are  caving  and  sliding  in  more  or  less  on  both 
sides. 

Twenty-fifth  mile. — This  mile  reaches  to  Church  ville.  Log  bottom  i» 
found  everywhere  throughout  it.  The  cross-section  of  the  river  \b  fast 
increasing  by  caving  of  banks  and  scouring  out  of  bottom. 
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Twentieth  to  twenty  fifth  mile* — These  5  miles  were  one  continaons 
block  of  raft  when  the  State  began  the  Atchafalaya  improvement.    For 
nearly  all  the  distance  the  raft  runs  under  one  or  both  banks,  and  the 
bottom  of  the  river  is  paved  with  logs,  except  where  deep  holes  are 
tband,  showing  that,  great  as  has  been  the  increase  in  the  channel  since 
Captain  Bradley  first  cut  the  narrow  passage  through  the  raft,  it  is  yet 
very  far  from  being  as  extensive  as  it  was  before  the  rafting  process 
originally  began.    Little  cultivated  land  is  now  found  on  the  east  bank, 
although  it  was  formerly  leveed.    On  the  west  bank  from  two  to  five 
levees  have  been  constructed,  and  the  last  one  is  now  in  danger  of  caving 
in  at  several  places.    All  the  land  on  this  bank  above  the  swamps  is  under 
cultivation,  sugar  and  corn  being  the  principal  crops.    The  mouths  of 
all  bayous  have  been  closed,  so  that  drainage  is  now  efifected  through 
the  swamps.    These  bayous  appear  to  have  retained  their  original  depths 
back  of  the  dams,  although  their  old  months  are  nearly  obliterated  in 
every  case.    Before  removal  of  the  raft  there  was  about  equal  cultiva- 
tion on  both  banks,  and  no  levees  were  needed ;  now  there  are  only  a 
few  isolated  places  on  the  east  bank  cultivated. 

Twenty-sixth  mile. — Seventeen  cross-sections  were  sounded  on  this 
mile,  and  in  nearly  all  cases  log  bottom  was  found,  and  for  about  half 
the  mile  logs  project  above  the  water  surface  at  extreme  low-water. 

The  old  mouth  of  Bayou  Rouge  is  at  about  the  middle  of  the  mile  on 
the  west  bank ;  it  is  closed  by  a  high  and  wide  dam  connecting  with  the 
levees.  In  front  of  it  are  the  remains  of  an  old  raft  island,  the  logs  of 
which  show  above  the  water  surface  with  an  18-foot  rise,  for  a  length  of 
about  1,000  feet,  and  width  varying  from  100  to  300  feet.  Bayou  Bouge 
is  navigated  by  a  small  steamer,  which  transfers  freight  to  the  boats 
running  regularly  on  the  Atchafalaya.  She  supplies  the  plantations 
nearly  to  Evergreen.  The  channel  by  which  boats  pass  the  raft  at  the 
mouth  of  Bayou  Eouge  is  one  of  the  worst  on  the  river,  owing  to  the 
number  of  snags  and  the  shoalness  of  the  water  at  low-river.  The  bank 
is  caving  fast,  and  there  is  a  strong  current,  even  at  low- water. 

Twenty-seventh  mile. — One  of  the  great  caves  that  is  moving  up  and 
widening  the  river  has  reached  about  the  middle  of  this  mile,  causing 
an  abrupt  increase  in  width  of  more  than  200  feet  on  the  right  bank. 
The  left  bank  opposite  this  cave  has  a  block  of  old  raft  running  under 
the  bank,  and  all  the  cross-sections  below  it  show  log  bottom  and  very 
shoal  water  along  the  left  bank  for  one-third  or  one-half  the  width  of 
the  river.    Both  banks  are  caving  for  the  entire  mile. 

Twenty-eighth  mile.— The  plantation  of  Dr.  Hartman  occupies  the  right 
bank  on  the  twenty-eighth  mile,  and  is  the  last  one  on  which  the  levees 
have  been  kept  up  and  rebuilt  as  they  caved  in. 

Twenty-ninth  mile.^The  banks  on  this  mile  are  caving  rapidly.  Cow 
Head  and  Muscle  Bayous  enter  the  river  on  the  left  bank,  about  750 
feet  apart,  near  the  middle  of  the  mile.  Between  their  mouths  is  the 
crossing  of  the  New  Orleans  Pacific  Hailroad.  The  west  side  of  the 
river  at  the  railroad  crossing  is  a  point  of  land  composed  of  hard  clay, 
between  two  large  caves,  and  projects  into  the  river  fully  200  feet  be- 
yond the  general  shore  line  above  and  below.  The  greatest  depth  at 
the  crossing  is  28  feet  at  zero  of  level  line,  and  the  width  at  low-water 
600  feet.  Fifteen  hundred  feet  above  this  line  a  section  shows  a  great- 
est depth  of  95  feet,  and  350  feet  below  there  was  found  a  depth  of  56 
feet  at  low-water. 

Thirtieth  miU. — The  banks  are  caving  fast  on  this  mile  and  no  effective 
levees  remain.    The  old  fields  are  covered  with  small  trees.    Four  cross- 
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sections  were  sounded  on  this  mile,  and  the  shoalest  one  gave  a  depth 
of  30  feet. 

Thirty-first  mile. — This  mile  includes  two  sharp  bends,  each  of  about 
90  degrees.  The  upper  one  is  called  the  steamboat  graveyard,  in  con- 
sequence of  three  steamers  having  been  snagged  and  sunk  here.  Tlie 
projecting  points  on  both  banks  are  caving  in  fast,  which  has  the  effect 
of  shortening  the  channel. 

Thirty-second  mile. — Both  banks  are  caving.  Five  cross-sections  were 
sounded  on  this  mile,  the  shoalest  of  which  showed  over  40  feet  of 
water. 

Thirty-third  mile. — Petite  Prairie  Bayou  leaves  the  river  on  the  right 
bank  at  about  the  middle  of  this  mile,  but  at  a  15-foot  stage  water  also 
leaves  the  river  for  the  same  bayou  through  three  washed-out  channels 
at  the  upper  end  of  the  mile.  This  bayou  previous  to  1874  was  chokecl 
with  raft,  but  the  high-water  of  that  year  cleared  it  out,  and  now  its 
banks  are  caving  fast  and  increasing  its  cross-section.  It  runs  out  into 
the  swamps  and  river  lakes. 

Thirty  fourth  mile. — This  mile  includes  Wiltsey's  Island,  which  is  still 
covered  with  red  soil  to  a  height  of  15  feet  above  the  old  raft,  whicli 
forms  the  foundation  of  the  island.  This  raft  formation  extends  2,300 
feet  above  the  high  part  of  the  island,  portions  of  it  still  showing  above 
water  even  with  a  10-foot  rise.  The  high  part  of  the  island  is  850  feet 
long,  with  a  greatest  width  of  75  feet;  some  of  the  trees  growing  on  it 
are  as  large  as  those  found  in  the  forests  on  the  river  banks. 

An  abandoned  plantation  on  the  right  bank,  which  formerly  extendetl 
from  the  mouth  of  Petite  Prairie  Bayou  to  below  Wiltsey's  Island,  was 
originally  cultivated  without  levee  protection ;  afterwards  the  removal 
of  the  raft  necessitated  the  building  of  levees.  The  high- water  of  1874 
was  2.5  feet  above  the  top  of  them,  and  indicated  that  the  high-water 
of  that  year  was  more  than  8  feet  above  what  it  was  when  the  river  was 
rafted.    The  banks  are  caving  on  both  sides. 

Thirty-fifth  mile. — Both  banks  on  this  mile  are  also  caving.  The 
shoalest  section  showed  a  low- water  depth  of  30  feet. 

Thirty-sixth  and  thirty-seventh  miles. — Eleven  sections  were  sounded 
on  these  two  miles,  the  shoalest  of  which  gave  31  feet  at  low-water. 
Both  banks  are  caving. 

Thirty-eighth  mile. — Bayou  Blaylock  enters  from  the  ea«t  near  the 
head  of  this  mile.  At  low  stage  a  little  drain  age- water  enters  the  river 
from  this  bayou,  but  at  high-water  it,  like  all  the  others,  is  a  run-out 
bayou.  The  shoalest  section  on  this  mile  has  a  depth  of  36  feet  at  low- 
water,  with  a  least  width  of  400  feet. 

Thirty-ninth  mile. — ^There  are  many  snags  on  this  mile,  although  the 
shoalest  section  gave  32  feet  at  low  stage.  I^g  bottom  was  found  on  every 
section  sounded,  and  both  banks  are  caving. 

Fortieth  mile. — Both  banks  caving.  The  shoalest  section  of  the  five 
sounded  on  this  mile  gave  a  depth  of  35  feet  at  low-water. 

Forty-first  mile. — Large  plantations  were  in  cultivation  here  up  to  1874, 
levees  having  been  built  previous  to  that  time.  After  the  overflow  of 
that  year  they  were  practically  abandoned.  The  shoalest  section  sounded 
gave  31  feet  low- water  depth,  and  a  width  of  420  feet.  Many  snags  are 
visible  above  the  water,  and  remains  of  raft  blocks  were  found  on  each 
section,  covering  quite  half  the  width  of  the  river. 

Forty-second  mile. — At  the  head  of  this  mile  is  an  island  600  feet  long 
and  65  feet  "wide.  Its  foundation  is  old  raft,  on  top  of  which  there  is  a 
deposit  of  10  feet  or  more  of  red  soil.  Large  forest  trees  are  growing 
on  this  island.    The  east  channel  was  the  one  cleared  out  by  the  State 
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when  the  improvement  of  the  Atchafalaya  was  undertaken,  and  the 
<lepth  through  it  at  time  of  survey  was  30  feet.  That  through  the  west 
channel  is  only  18  feet,  l^avigation  is  still  dangerous,  however,  owing 
to  projecting  logs  and  snags.  Half  a  mile  below  the  island  is  the  head 
of  Alabama  Bayou.  Its  discharge  at  the  time  of  survey  was  2,327  cubic 
feel  per  second,  while  that  of  the  Atchafalaya,  below  the  Alabama,  was 
14,413  cubic  feet  per  second.  The  river  at  that  time  was  4.1  feet  above 
extreme  low.  Four  miles  from  the  Atchafalaya,  Bayou  Alabama  is 
closed  by  raft,  and  the  water  passes  around  this  obstruction  through 
bayous  on  its  left  bank  to  rejoin  the  Alabama  about  1  mile  below  the 
raft.  The  river  is  675  feet  wide  above  the  Alabama,  and  380  feet  wide 
below. 

Forty-third  mile. — On  this  mile  seven  sections  were  sounded,  and  the 
fihoalest  gave  a  depth  of  32  feet  at  low-water,  with  a  low-water  width  of 
350  feet. 

Forty  fovrth  mile. — Both  banks  caving.  The  width  is  about  the  same 
as  for  forty-third  mile,  and  the  shoalest  section  showed  a  depth  of  33 
feet. 

Forty-fifth  mile. — The  width  of  the  river  in  the  large  bend  on  this  mile 
is  825  feet,  and  depth  85  feet  at  low-water.  The  shoalest  section 
sounded  gave  20  feet  at  same  stage.  The  banks  are  caving  fast,  even 
under  the  ])oint8. 

Forty-sixth,  forty  seventh,  and  forty-eighth  miles. — Both  banks  caving. 
The  shoalest  cross-section  gave  35  feet  depth  at  low- water.  The  width 
is  quite  uniformly  300  feet  throughout  these  three  miles.  The  high- water 
marks  of  1880  are  above  the  surface  of  the  laud. 

Forty-ninth  mile. — Bayou  Courtableau  enters  from  the  west  at  about 
the  middle  of  this  mile.  At  present,  with  a  rise  of  6  feet  in  the  Atcha- 
falaya during  low  water  in  the  Courtableau,  the  water  runs  up  the  lat- 
ter ami  passes  out  to  the  south  through  Run-ont  Bayou.  VVhen  the 
contemplated  dams  are  built,  closing  these,  the  water  of  the  Courtableau 
will  empty  into  the  Atchafalaya,  even  during  a  12-foot  ri>e. 

Fiftieth  mile. — This" mile  has  a  number  of  short  bends,  caused  by  rapid 
and  irregular  caving  of  banks.  Six  sections  were  sounded,  the  shoalest 
of  which  showed  a  depth  of  30  feet  at  low-water,  the  width  at  this  stage 
being  250  feet. 

Fifty-first  mile. — ^There  are  three  bends  of  90  degrees  on  this  mile,  and 
the  banks  on  both  sides  are  caving  rapidly,  even  under  the  points  of  the 
bends.  Six  sections  were  sounded,  the  shoalest  of  which  gave  a  depth 
of  28  feet  at  low-water. 

Fifty-second  mile. — Both  banks  are  caving  fast.  The  shoalest  section 
gave  a  depth  of  26  feet  at  low-water.  The  least  width  was  found  to  be 
240  feet,  although  in  soipe  places,  from  extensive  slides,* it  was  400  feet 
or  more.    At  high-water  the  banks  are  everywhere  covered. 

Fifty-third  mile. — ^The  banks  are  caving  on  both  sides.  The  narrow- 
est place  is  280  feet  wide,  and  the  shoalest  section  gave  a  depth  of  36 
feet. 

Fifty-fourth  mile, — Both  banks  caving.  The  shoalest  section  gave  a 
depth  of  40  feet. 

Fifty  fifth  mile. — Same  as  above,  excent  that  shoalest  section  gave  a 
dei>th  of  38  feet. 

Fifty  sixth  mile. — Both  banks  are  caving.  The  Alabama  returns  to 
the  river  on  this  mile.  The  former  was  examined  for  7  miles  above  the 
janction,  soundings  and  topography  being  taken,  it  is  not  enlarging, 
and  does  not  appear  to  have  done  so  since  the  Atchafalaya  raft  was 
opened.    Below  the  Alabama  the  Atchafalaya  is  wider  and  deeper  than 
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above;  42  feet  was  found  on  the  Bhoalcst  section,  with  a  least  low-water 
width  of  280  feet.  ^  ' 

Fifty-seventh  mile, — The  shoalest  section,  taken  at  the  lower  en<l  or 
a  straight  reach  of  1^  miles,  showed  a  depth  of  36  feet  and  a  widtli  or 
300  feet.  Banks  are  everywhere  below  high-water  mark,  and  no  le vee» 
were  found. 

Fifty-eighth  mile. — There  are  two  long  easy  bends  on  this  mile.  Deep 
water  was  found  throughout,  and  no  place  narrower  than  300  feet. 

Fifty -ninth  and  sixtieth  miles. — The  banks  are  everywhere  caviug"* 
The  shoalest  section  gave  a  depth  of  42  feet. 

Sixty-first  mile. — The  shoalest  section  gave  a  depth  of  37  feet. 

Sixty-second  mile. — Shoalest  section  35  feet  deep.  The  left  bank  is^ 
very  low  for  4,000  feet.  The  right  bank  is  higher,  but  below  high-water 
mark. 

Sixty -third  and  sixty  fourth  miles. — An  old  sugar  plantation  occupies 
the  left  bank,  but  is  not  now  in  cultivation.  The  high-water  of  1880 
was  a  foot  above  the  highest  part  of  the  fields,  while  that  of  1874  was  2 
feet  higher  than  that.  The  shoalest  cross-section  gave  a  depth  of  37 
feet  at  low-water. 

Sixty-fifth  mile, — Both  banks  are  caving.  The  shoalest  section  gave  a 
depth  of  41  feet  at  low- water. 

Sixty-sixth  mile. — At  the  head  of  this  mile  the  Atchafalaya  turns  with 
a  sharp  bend  to  the  east  and  enters  the  head  of  Giand  Biver  at  Butte 
la  Bose.    The  width  of  the  Atchafalaya  at  its  entrance  is  260  feet,  aud 
its  depth  44  feet.    The  width  of  Grand  River  just  below  is  850  feet,  and 
its  depth  44  feet.    The  extension  of  Grand  River  beyond  the  Atcha- 
falaya to  the  westward  receives  the  water  from  the  run-out  bayous  or 
the  Courtableau.    Butte  la  Rose  is  an  ancient  shell  mound  on  the  south 
side  of  Grand  River.    During  the  war  Fort  Burton  was  built  on  it.     It 
is  the  only  place  in  this  section  above  high-water.     Grand  River  is 
properly  the  continuation  of  the  Atchafalaya,  aud  the  survey,  was  con- 
tinued aown  it  in  the  direction  of  the  Plaquemine,  leaving  the  bayous 
connecting  to  the  southward  with  Lake  Mpngoulois,  &c.,  to  be  examined 
afterwards.    The  Little  Atchafalaya  runs  out  of  Grand  River  to  the 
south,  near  the  end  of  this  mile.    It  is  about  125  feet  wide  and  very 
crooked.    It  is  not  used  for  navig&tion. 

Sixty-seventh  mile. — The  width  throughout  this  mile  is  about  400  feet, 
and  the  depth  at  low-water  45  feet.  A  willow  batture,  from  100  to  250 
feet  wide,  and  grown  up  with  young  willows,  is  found  all  along  the  left 
bank  for  this  and  the  3  miles  below,  showing  that  the  channel  has  con- 
tracted somewhat  in  late  years. 

Sixty-eighth  and  sixty-ninth  miles. — Both  banks  are  overflowed  at  high- 
water,  so  that  the  land  formerly  cultivated  on  the  right  bank  has  been 
abandoned.  The  width  in  the  narrowest  place  is  380  feet  at  low-water, 
and  the  depth  at  same  stage  found  on  the  shoalest  section  is  45  feet. 

Seventieth  mile. — The  depth  on  shoalest  section  was  found  to  be  54  feet 
at  low-water,  and  least  width  at  same  stage  370  feet. 

Seventy-first  mile. — Nearthehead  of  thismile  Bayou  la  Rompe  runs  out 
to  the  south.  Discharge  measurements  were  made  in  the  Rompe,  and 
in  Grand  River  just  below  it,  with  the  following  results:  La  Rompe, 
20,073  cubic  feet  per  second ;  sectional  area,  6,200  square  feet.  Grand 
River,  16,040  cubic  feet  per  second ;  sectional  area,  9,475  square  feet ; 
1,900  feet  below  its  head  Bayou  la  Rompe  is  joined  by  the  Little  Atcha- 
falaya.   Grand  River  below  Bayou  la  Rompe  is  about  300  feet  wide. 

Seventy-second  mile. — Tlje  left  bank  for  600  feet  from  the  head  of  this 
mile  is  formed  by  a  narrow  point  between  the  river  and  Ouski  Bay; 
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thence  for  1,800  feet  is  the  open  lake  called  ^^Oxa'^  on  Captain  Leaven- 
worth's chart,  but  universally  known  as  Whisky  Bay  by  the  inhabitants- 
anil  steamboat-men. 

Seventy-third  mile. — ^The  river  is  1,000  feet  wide  at  the  head  of  this  mile,, 
with  a  depth  at  low- water  of  25  feet,  but  at  the  end  of  the  mile  narrower 
to  a  width  of  500  feet,  and  increases  in  depth  to  45  feet. 

Seventy-fourth  mile. — The  left  bank  is  bordered  by  a  cypress  swamp^ 
and  the  right  by  fields  once  cultivated  but  now  abandoned. 

The  width  is  nowhere  less  than  500  feet,  and  the  shoalest  section  gave^ 
a  depth  of  35  feet. 

Seventy-fifth  mile. — The  width  and  depth  continue  as  on  the  seventy- 
fourth  mile.  At  the  lower  end  Big  Tensas  Bayou  runs  out  to  the  south. 
Its  width  is  220  feet  and  depth  25  feet  200  feet  below  its  head.  A  cross- 
section  taken  200  feet  above  the  head  of  Bayou  Tensas,  and  another  just 
belovr  it,  show  a  width  of  600  feet  in  each  case,  but  the  deypth  below  is 
8  feet  less  than  that  found  above. 

The  right  bank  above  and  below  the  Tensas  is  comparatively  higlK^. 
bat  not  above  overflow. 

Seventy-sixth  mile. — This  mile  has  about  the  same  width  as  the  one 
above,  with  32  feet  on  the  shoalest  section.  Second  Tensas  leaves  the 
river  on  the  right  baiik  about  the  middle  of  the  mile.  It  is  about  120^ 
feet  wide,  but  very  shoal,  and  much  obstructed  by  raft. 

Seventy- seventh  mile. — Third  Tensas  runs  out  through  the  right  bank 
at  the  head  of  this  mile,  and  fourth  and  fifth  Tensas  near  the  lower  end. 
These  bayous  are  from  50  to  60  feet  wide,  and  all  are  much  rafted  and 
very  shoal.  A  large  amount  of  water  runs  out  through  them  during 
floods,  but  very  little  at  low-water.  The  entire  left  bank  is  bordered 
by  a  cypress  swamp. 

Seventy-eighth  mile. — Here  the  river  shoals  to  18  feet  at  low- water,  but 
its  width  continues  about  600  feet.  Sixth  Tensas  runs  out  at  the  head 
of  the  mile.  It  is  25  feet  wide,  but  rafted  near  its  head.  Below,  the 
seventh,  eighth,  and  ninth  Tensas  leave  near  each  other.  They  are  each 
about  100  feet  wide,  but  rafted,  so  that  at  low- water  they  are  practically 
closed.  Tenth  or  Little  Tensas  is  the  lower  one  of  these  bayous,  and  is 
the  only  one  now  used  for  navigation ;  it  is  120  feet  wide  and  18  feet 
deep  at  low-water,  and  is  said  to  have  cut  out  a  great  deal  in  the  last 
few  years.    The  left  bank  of  the  Grand  is  bordered  by  a  cypress  swamp.. 

Seventy-ninth  mile. — ^The  width  remains  about  600  feet,  and  on  the 
shoalest 'Section  15  feet  was  found  at  low-water.  Six  small  bayous  leave 
the  river  on  the  right  bank,  and  two  enter  on  the  left. 

Eightieth  mile. — Four  small  bayous  leave  to  the  south.  All  are  shoaL 
The  width  and  depth  of  the  river  remain  about  the  same  as  on  the  sev- 
enty-ninth mile. 

Eighty-first  mile. — ^Three  small  bayous  run  out  to  the  south  at  the  head 
of  this  mile,  and  near  the  end  of  it  Bayou  Little  Pidgeon  also  leaves  in 
the  same  direction.  It  was  once  navigable  for  swamp-boats,  but  is  now 
rafted  and  closed. 

Eighty-second  mile. — The  left  bank  is  low  and  swampy.  Along  the 
right  bank  seven  old  bayou  channels  are  found,  which  are  more  or  less 
rafted. 

Eighty-third  mile. — The  width  is  from  250  to  300  feet,  with  a  depth  of 
28  feet  on  the  shoaled  section.  Eight  small  bayous  run  out  through  the 
right  bank.    A  6-foot  rise  overflows  the  banks. 

Eighty-fourth  mile. — ^Ten  small  bayous  run  out  on  the  south  side.  The 
north  bank  is  along  a  cypress  swamp.  Ti:averse  Flat,  an  open  lake,  is 
at  the  middle  of  the  mile. 
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Eighty-fifth  mile. — Bayou  Maringouin  enters  the  river  here;  it  comes 
from  the  Mississippi  at  Morganza,  but  brings  only  drainage- water,  ex- 
'Cept  when  the  Mississippi  is  high,  and  water  comes  through  Gratid 
Levee  Crevasse.  Bayou  Maringouin  is  220  ieet  wide  and  15  feet  deep  ; 
its  banks  are  low,  mostly  swampy.  A  bayou  50  feet  wide  runs  out  o£ 
Orand  Eiver,  directly  opposite  the  mouth  of  the  Maringouin ;  it  is  rafted 
and  has  little  current  except  during  high- water. 

Uighty-sixth  mile. — There  are  five  small  run-out  bayous  on  the  soutli. 
bank  of  this  mile.  At  time  of  survey,  with  a  stage  of  water  2.3  feet 
■above  zero,  the  north  bank  and  half  of  the  south  bank  were  overflowed. 
The  shoalest  section  gave  a  depth  of  17  feet,  and  the  narrowest  place 
was  280  feet  wide. 

Eighty-seventh  mile. — The  depth  down  to  the  middle  of  this  mile  is  13 
feet  at  low-water,  but  the  last  half  of  it  shoals  to  8.7  at  same  stage. 
The  banks  ^ere  under  water  at  a  stage  2.3  feet  above  extreme  low. 
Here  the  "Narrows"  commence,  which  were  caused  by  the  rafting  of 
Lower  Grand  Eiver  and  Bayou  Sorrel,  when  Bayou  Plaquemine  was 
opened.  Closing  the  lower  outlet  turned  the  water  up  this  channel,  and. 
^t  the  end  of  this  mile  is  the  upper  block  of  rafb  that  has  floated  in  here 
from  the  Plaquemine.  A  narrow  channel  has  been  cleared  out,  bat  at 
the  head  of  the 

Eighty-eighth  mile  it  is  only  80  feet  wide  and  8  feet  deep  in  the  deepest 
part.  Some  of  the  trees  growing  on  the  rafted  material  are  fifteen  years 
old,  and  pilots  state  that  formerly  there  was  no  raft  or  contraction  of 
ohanuel  here.  Narrow  as  the  channel  between  the  batture  and  tow- 
heads  is,  50  feet  or  less,  it  is  much  choked  by  overhanging  willows. 
The  stage  of  water  at  time  of  survey  was  1.8  feet  about  zero,  yet  both 
banks  were  covered  fully  a  foot  deep  everywhere  within  sight. 

Eighty-ninth  mile. — This  mile,  like  the  one  already  described,  is  much 
obstructed  by  tow-heads,  which  have  narrowed  the  channel  very  ma- 
terially ;  in  addition,  the  overhanging  willows  which  have  grown  upon 
the  tow-heads  and  battures  now  form  a  serious  impediment  to  boats  at- 
tempting this  route.  The  old  banks  of  the  river,  as  they  existed  prior 
to  the  rafting  period,  show  that  the  stream  was  once  of  practically 
the  same  dimensions  here  as  above.  The  shoalest  place  in  the  princi- 
pal channel,  which  is  between  the  tow-heads  and  the  right  bank,  has  8 
feet  through  it  at  low-water,  with  a  width  of  from  50  to  60  feet.  The 
ourrent  at  the  time  of  survey  was  very  sluggish,  a  free  float  moving  in 
the  narrowest  places  only  about  10  or  12  feet  per  minate. 

Ninetieth  mile. — The  condition  of  this  mile  is  very  much  the  same  as 
that  of  the  eighty -ninth,  except  that  the  depth  is  9  feet. 

Ninety  first  mile. — ^The  width  of  river  is  about  100  feet,  and  the  depth 
10  feet  on  the  shoalest  section.  A  batture  from  200  to  300  feet  wide 
oxtends  along  the  north  bank.  About  the  middle  of  the  mile  a  swamp- 
drainage  bayou  90  feet  wide  enters  from  the  north,  and  below  its  mouth 
the  current  in  the  river  is  from  40  to  50  feet  per  minute. 

Ninety-second  mile, — At  the  head  of  the  mile  are  two  tow-heads,  which 
narrow  the  bayou  to  40  feet,  and  this  channel  is  covered  in  completely  by 
overhanging  trees.  The  shoalest  section  gave  a  depth  of  13  feet  at  low- 
water. 

Ninety-third  mile. — The  channel  is  much  obstructed  by  overhanging 
trees  and  tow-heads.  The  shoalest  section  gave  a  depth  of  11  feet  at  low- 
water.  At  the  end  of  this  mile  the  river  widens  out  and  is  joined  by 
the  Plaquemine;  below  the  junction,  known  as  the  ''  Park,"  it  is  called 
Lower  Grand  River.  A  pile  breakwater  was  once  built  here  to  force  tte 
•drift  that  came  down  the  Plaquemine  previous  to  its  closure  into  the 
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Lower  Grand,  bat  eventually  this  stream  became  choked  with  raft,  and 
then  the  direction  of  the  carrent  was  through  the  Upper  Grand,  carry- 
ing the  drift  with  it.  As  a  result  of  this,  there  is  to-day  the  raft  block- 
ade extending  5  miles  up  the  Upper  Grand. 

LOWER  GRAND  BITER. 

First  mils  below  mouth  of  Plaquemine, — ^About  1,500  feet  below  the 
Plaquemiue  is  an  old  abandoned  railroad  bridge,  through  which  the 
steamboatmen  have  torn  out  a  passage-way  60  feet  wide  for  boats.  The 
shoalest  section  on  this  mile  shows  a  depth  of  20  feet,  and  the  narrowest 
place  is  200  feet  wide.  The  land  on  both  sides  of  the  river  was  former!}" 
cultivated,  and  an  old  levee  still  exists  on  the  left  bank ;  the  top  of  it  is^ 
however,  considerably  below  high-water  mark. 

Second  mile, — ^The  width  on  the  river  is  everywhere  200  feet  or  more^ 
and  the  shoalest  of  the  six  sections  sounded  gave  a  depth  of  22  feet. 
A  small  bayou  enters  from  the  left,  but  with  a  slight  rise  in  the  Grand 
the  current  is  from  the  river  into  the  swamps.  The  lands  on  both  bank» 
were  formerly  cultivated,  but,  owing  to  increased  height  of  flood-line,, 
have  been  abandoned. 

Third  mile, — ^The  least  width  on  this  mile  is  200  feet ;  depth  of  shoal- 
est section  14  feet.  The  banks  are  now  overflowed  at  high-water  every- 
where. 

Fourth  mile. — The  least  width  is  200  feet,  and  depth  on  shoalest  sec- 
tion sounded  20  feet  Both  banks  are  covered  with  overhanging  willow 
trees. 

Fifth  mile, — Same  as  for  fourth  mile,  except  that  the  depth  on  shoal- 
est section  was  18  feet. 

Sixth  mile, — At  the  middle  of  this  mile  the  river  divides.  Bayou  Sor- 
rel running  to  the  right  into  Lake  Chicot,  and  the  Grand  turning  to  the 
southeast.  Mr.  Rivet,  who  lived  here  from  1840  to  1860,  states  that  in 
1851  the  Grand  below  the  Sorrel  was  as  wide  as  it  was  above,  and  that 
the  latter  was  but  a  small  bayou.  The  Grand  was  rafted  by  the  drift 
from  Bayou  Plaquemine,  and  is  so  completely  filled  with  logs  and  mud 
that  at  low- water  it  is  nearly  dry.  Bayou  Sorrel,  which  commences  at 
about  the  middle  of  the  sixth  mile,  is  now  the  continuation  of  the  Grand* 
for  all  purposes  of  navigation  ;  its  width  at  low- water  is  about  140  feet 
io  narrowest  places,  and  available  depth  19  feet. 

Seventh  mile, — The  width  is  150  feet  in  narrow  places,  and  depth  of 
shoalest  section  18  feet.  An  ancient  mound  100  feet  in  diameter  and  14 
feet  above  high- water  mark  is  near  the  middle  of  the  mile  on  the  left 
hank.  While  Lower  Grand  River  was  navigable  for  steamers  previous 
to  the  formation  of  the  rait.  Bayou  Sorrel  was  closed  by  blocks  of  raft» 
which  were  removed  before  the  war  by  the  State  snag-boat.  The  over- 
hanging trees  and  a  few  snags  are  now  the  only  obstructions. 

Eighth  mile. — The  condition  of  this  mile  is  about  the  same  as  that  of 
the  seventh. 

Ninth  mile. — The  width  in  narrow  places  is  120  feet,  but  the  depth  is 
24  feet  on  shoalest  cross-section.  Gannon  Bayou,  which  is  60  feet  wide 
ftnd  7  feet  deep  at  its  head,  runs  out  near  the  end  of  the  mile.  It  widens 
to  100  feet  within  a  short  distance,  but  is  much  choked  by  drift.  Its> 
banks  are  from  7  to  7^  feet  high  and  the  levee  is  3^  feet,  yet  the  high- 
water  mark  is  high  above  it. 

Tenth  mile, — ^The  width  is  120  feet  and  the  depth  on  shoalest  section 
23  feet. 

Eleventh  mile, — ^The  least  width  is  150  feet  and  the  depth  on  shoalest 
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section  22  feet.  Barry's  Bayou  enters  from  the  north  about  the  middle 
<of  the  mile;  it  is  70  feet* wide  and  has  a  strong  current,  bringing  in  the 
drainage-water  from  the  swamps.  The  south  bank  is  leve^  and  the 
lands  on  both  sides  were  once  cultivated,  but  are  cow  abandoned  on. 
account  of  overflow. 

Twelfth  mile, — The  width  is  170  feet  and  depth  20  feet  on  shoalest  sec- 
tion. 

Thirteenth  mile. — Width  and  depth  same  as  for'last  mile. 

Fourteenth  mile, — Width  in  narrow  places  140  feet,  and  depth  on 
fihoaiest  section  21  feet.  Pigeon  Lake  Bayou  enters  from  the  right  near 
the  end  of  the  mile;  its  width  is  150  feet  and  its  deptb  22  feet.  At  the 
time  of  sur\'ey  the  discharge  of  this  bayou  was  greater  than  that  of  the 
Sorrel  above  the  junction. 

Fifteenth  mile. — ^The  depth  of  shoalest  section  on  this  mile  is  33  feet. 

Sixteenth  mile. — ^Fifteen  hundred  feet  below  the  head  of  this  mile 
Bayou  Sorrel  enters  Bayou  Sorrel  Bay,  with  but  8  feet  on  the  bar  at 
its  mouth.  The  width  of  the  bay  is  650  feet,  and  it  is  much  obstructed 
with  raft  and  snags.  The  passage  through  it  is  near  the  right  bank,  and 
all  soundings  show  log  bottom.  JSTear  the  end  of  the  mile  a  block  of  raft 
extends  out  from  the  left  bank  more  than  half-way  across  the  bay^ 
rising  from  6  to  10  feet  above  low-water. 

Seventeenth  mile, — On  this  mile  there  is  a  broken  line  of  old  raft  and 
tow-head  islands  with  raft  foundations,  and  among  the  logs  and  through 
openings  between  tow-heads  much  water  finds  its  way  to  the  left  bank, 
forming  a  channel  which  from  here  down  io  the  lake  follows  the  left 
bank.  For  the  upper  half  of  the  mile  there  is  a  good  channel  along  the 
right  bank  20  feet  deep  and  150  feet  wide.  Below  there  is  but  5  feet  at 
low-water  on  one  hundred  and  eighteenth  cross-section  with  log  bottom. 
The  steamboat  channel  at  low- water  is  up  Lake  Chicot  to  Bayou  Ghfene, 
up  that  to  Jake's  Bayou,  thence  to  Eigarby  Bayou  and  down  it  to  the 
liead  of  Bayou  Sorrel  Bay,  about  6  miles,  the  low- water  depths  being  not 
leas  than  5  feet.  By  cleanng  the  raft  out  of  Bayou  Sorrel  Bay  this  tor- 
tuous course  could  be  avoided  and  the  distance  from  Lake  Chicot  to 
Bayou  Sorrel  materially  shortened. 

As  stated  at  the  commencement  of  this  report,  the  operatioiis  of  the 
«urvey  were  here  suspended,  owing  to  high- water.  In  September,  1881, 
Assistant  Engineer  Hoffman  completed  the  work  by  surveying  the  run- 
out bayous  that  connect  Grand  Kiver  with  Lake  Chicot  and  Grand 
Lake,  commencing  with  the  Little  Atchafalaya.  The  following  is  taken 
from  his  report : 

Little  Atchafalaya  is  the  first  of  the  run-out  bayous,  and  is  found  on 
the  sixty-sixth  mile  (Atchafalaya  survey),  where  the  Atchafalaya  River 
ends  and  Grand  Eiver  commences.  It  flows  east  for  a  distance  of  3.4 
miles  and  empties  into  La  Bompe  about  one-half  mile  from  the  head  of 
the  latter.  It,  at  the  time  of  survey,  was  not  navigable,  being  blocked 
with  fallen  trees.  The  width  of  the  bayou  between  its  regular  banks  is 
150  feet,  and  least  depth  9  feet,  but  during  high-water  in  the  Atchafalaya 
the  banks  are  under  water.  The  bayou  is  lined  with  overhanging  trees 
and  both  banks  are  caving. 

Bayou  La  Bompe  leaves  Grand  River  on  the  seventy-first  mile  and 
flows  southeast  for  a  distance  of  9  miles,  emptying  into  Lake  Mougoulois. 
From  its  head  to  Devil  Chute,  a  distance  of  5.7  miles,  it  is  450  feet  wide, 
with  a  good  clear  channel  having  10  feet  lea^t  depth.  The  banks  for 
the  first  half  mile  and  on  the  fourth  mile  are  comparatively  high  and 
partly  cultivated;  in  other  places  they  are  swampy  and  covered  with 
overhanging  trees.    Near  the  end  of  the  fourth  mile  are  two  bayous 
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vhich  carry  off  a  portion  of  its  water  to  Lake  Fausse  Poiut.  From  Devil 
<^hnte  to  its  mouth  the  bayou  narrows  to  about  175  feet,  a  great  portion 
of  the  water  going  out  to  the  swamps  over  the  west  bank.  A  portion 
of  this  water  returns -to  the  bayou  near  the  end  of  the  eighth  mile,  in- 
-creasing  its  width  to  500  feet;  the  depth  of  channel  at  this  jioint,  eighth 
mile,  is  7  feet;  below  here  it  shoals  to  3  feet  to  the  lake,  but  it  is  often 
only  2  feet  deep.  The  course  of  the  bayou  is  mostly  through  a  cypress 
«wamp ;  at  its  mouth  there  is  a  sand  bar  formed  of  Mississippi  Eiver 
deposit,  with  many  logs  imbedded  in  it.  Devil  Chute  connects  Bayous 
La  Kompe  and  Big  Tensas,  flowing  into  the  latter ;  it  is  800  feet  long, 
150  feet  wide,  and  has  a  good  clear  channel  of  20  feet  depth.  Bayou 
Big  Tensas  leaves  the  Grand  on  the  seventy-fifth  mile  and  flows  in  a 
south  southeast  direction  into  Lake  Mongoulois ;  it  is  5  miles  long.  From 
its  head  to  Devil  Chute  it  averages  200  feet  in  width,  and  has  a  least 
-depth  of  15  feet ;  the  banks  at  Grand  Hiver  are  comparatively  high  for 
half  a  mile.  Below  this  point  they  are  low  and  swampy  and  bordered 
with  trees  overhanging  the  stream.  In  this  portion  of  the  bayou  there 
are  two  islands  which  are  caving  away.  Below  Devil  Chute  the  bayou 
has  a  width  of  400  feet ;  the  banks  are  low  and  swampy.  There  are  two 
outlets  through  the  east  bank  into  Lake  Mongoulois  before  reaching  the 
month  proper,  but  they  are  small  and  blocked  by  obstructions.  The 
bar  at  the  mouth  is  similar  in  its  formation  to  that  at  the  mouth  of  La 
Bompe. 

Little  Tensas  is  the  last  and  smallest  of  the  bayous  of  this  name,  and 
the  one  now  used  at  extreme  low-water.  It  leaves  Grand  Eiver  on  tbe 
seventy-eighth  mile  and  runs  south  a  distance  of  2^  miles,  a  portion  of 
its  waters  flowing  into  Lake  Mongoulois  and '  the  balance  into  Bayou 
Eigarby.    At  its  head  the  bayou  is  100  feet  wide  and  18  feet  deep. 

The  east  bank  for  the  first  mile  has  been  cultivated,  while  the  west 
'bank  is  cane-brake ;  below  the  first  mile  the  land  on  both  sides  is  low 
and  swampy.  The  east  bank  is  cut  up  by  little  bayous  running  into 
the  swamp ;  both  banks  are  caving  and  covered  with  overhanging  and 
fallen  trees.  About  1^  miles  from  its  head  the  bayou  widens  out  into 
Tensas  Bay,  receiving  a  large  body  of  water  from  the  other  Tensas  bay- 
ous. The  bay  has  a  5-foot  channel  through  it,  either  to  the  lake  (Mon- 
goulois) or  Bayou  Eigarby  ;  but  it  is  dangerous,  owing  to  logs  left  from 
the  rafD.  The  pass  into  Lake  Mongoulois  is  deep  and  good;  it  is  about 
1,280  feet  long,  with  high  banks.  Lake  Mongoulois  receives  the  waters 
of  Bayous  La  Rompe,  Big  and  Little  Tensas;  it  is  half  a  mile  wide  and 
3  miles  long;  at  its  head  it  is  supplied  with  water  from  Little  Tensas 
and  a  few  of  the  small  bayous,  while  La  Rompe  and  Big  Tensas  empty 
into  it  on  the  west  bank.  The  eastern  bank  is  cypress  brake,  and  Bayou 
Obfene  forms  its  southern  outlet,  with  a  good  12-foot  channel. 

The  upper  end.  of  the  lake  is  much  obstructed  by  logs,  and  has  an 
average  depth  of  5  feet.  Bayou  Chfene  connects  Lake  Mongoulois  with  . 
Lake  Chicot,  and  is  5  miles  long.  The  banks  for  the  first  3  miles  are 
above  ordinary  high -water,  and  prior  to  1874  were  cultivated;  below 
tbis  they  are  low,  with  overhanging  trees.  This  bayou  at  its  head  is 
nearly  520  feet  wide,  with  a  good  clear  channel  of  not  less  than  20  feet 
depth  to  the  head  of  the  Crook  Ch^ne,  just  below  the  end  of  the  first 
mile.  •  Between  this  point  and  the  head  of  Bayou  Tarleton,  end  of  Sec- 
onal mile,  the  Chfene  is  340  feet  wide  and  30  feet  deep.  Between  the 
second  and  fourth  miles  the  bayou  is  200  feet  wide  and  30  feet  deep. 
Jake's  Bayou  enters  the  east  bank  on  the  fourth  mile,  and  one  bayou 
leaves  by  the  west  bank  on  same  mile.  Near  the  mouth  the  bayou  is 
270  feet  wide  and  37  feet  deep,  but  shoals  to  6  feet  into  Lake  Chicot. 
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Bayou  Eigarby  begins  at  the  lower  end  of  Tensas  Bay  and  flows  into 
the  Sorrel;  it  is  718  miles  long.  The  banks  are  low  and  swampy,  except 
for  1^  miles,  beginning  at  the  end  of  the  tifth  mile;  he^e  the  banks  are 
so  high  that  the  land  was  formerly  cultivated.  The  width  is  2(K)  feet 
and  least  depth  5  feet  for  the  first  mile.  On  the  second  mile  the  width 
is  less,  but  the  depth  increases  to  10  fnet.  On  the  third  mile  there  are 
two  openings  into  Lake  Mongoulois,  through  which  considerable  water 
comes,  and  as  a  consequence  the  bayou  below  for  1  mile  is  considerably 
wider;  then,  as  considerable  water  passes  off  to  the  south  through  a 
little'bay,  the  bayou  becomes  narrow  again.  From  the  third  mile  there 
is  a  20-foot  channel  to  the  Sorrel.  At  the  end  of  the  fifth  mile  Jake's 
Bayou  takes  off  considerable  water  into  the  Gh^ne.  This  bayou  is  1.7 
miles  long;  the  banks  are  above  ordinary  overflow,  and  covered  with 
overhanging  trees.  The  width  is  from  250  feet  at  the  head  to  140  feet 
at  the  lower  end,  and  the  depth  throughout  not  less  than  18  feet.  Lake 
Chicot  receives  all  the  water  from  the  Atchafalaya  between  Butte  Isa 
Bose  and  Bayou  Sorrel,  and  discharges  into  Grand  Lake.  It  is  3  miles 
long  and  about  1.6  miles  wide,  surrounded  by  cypress  swamps,  and  has 
a  5-foot  channel  to  Pass  Chicot,  which,  however,  is  much  obstructed  by 
logs.  Pass  Chicot  is  450  feet  wide  and  a  half  mile  long,  and  20  feet 
deep. 

The  several  bayous  furnish  six  routes  for  steamboat  navigation,  de> 
pending  on  the  stage  of  water,  between  the  Atchafalaya  (sixty-sixtli 
mile)  and  Lake  Chicot,  viz : 

MUes. 

Little  Atchafalaya,  La  Rompe,  and  Cbeoe 19. 4 

Grand  River,  La  Rompe,  Devil  Chute,  aod  Ch^oe , 19. 7 

Grand  River,  Big  Tensas,  and  Ch^ne 21.  5 

Grand  River,  Little  Tensas,  and  Ch^ne 33.0 

Grand  River,  Little  Tensas,  Rigarby,  and  Sorrel 24. 3 

Grand  River,  Little  Tensas,  Rigarby,  and  Jake 21.2 

As  the  raft  in  the  Atchafalaya  is  cut  out  at  each  high-water,  the 
material  forming  it  passes  down  stream,  some  of  it  finding  its  way  into 
Grand  Lake,  and  some,  being  caught  in  the  bayous  connecting  the  river 
and  lake,  forms  new  obstructions  to  navigation  or  adds  to  those  already 
existing;  in  consequence,  many  changes  are  liable  to  occur  at  each 
high-water,  and  a  route  practicable  during  the  low- water  of  one  year 
might  during  that  of  the  following  year  be  worthless. 

The  shortest  route  from  the  Upper  Atchafalaya  to  Grand  Lake  is  down 
Bayou  La  Bompe.  At  the  time  of  survey  steamers  could  not  pass  this 
way  except  with  a  rise  of  7  feet  above  low- water,  on  account  of  the  bar 
at  the  entrance  of  the  bayou  into  Lake  Mongoulois.  To  make  this  route 
available  at  low-water,  it  is  thought  that  the  construction  of  five  dams 
to  close  run-out  bayous  will  be  necessary.  By  doing  this  the  water  en- 
tering the  bayou  at  its  head  will  be  concentrated  on.  the  bar,  it  is  ex- 
pected, sufficiently  to  scour  out  a  channel  of  navigable  depth  into  Lake 
Mongoulois.  It  is  possible  that  more  works  will  be  needed,  but  only 
after  the  effect  of  the  five  proposed  closures  is  known  will  it  be  safe  to 
locate  them. 

The  following  is  the  estimate  for  opening  this  route : 

Five  dams $30,179  00 

Clearing  banks  21  miles,  at  $100 2,100  OO 

Contingencies,  20  per  cent 6,455  80 

Total 38,734  80 

The  present  route  at  lowest  water  is  by  way  of  Little  Tensas,  and  the 
bayous  of  this  route  are  nearly  separated  from  Lake  Mongoulois.    The 


APPENDIX   M.  1409 

proposed  plan  is  to  close  the  four  remaiDing  openings  which  connect 
with  the  lake,  and  for  removal  of  the  trees  from  the  banks,  so  that  the 
bayous,  which  are  now  increasing  in  size  from  caving  of  banks,  will  not 
be  obstructed  by  overhanging  trees. 

The  following  is  the  estimate  for  clearing  out  this  route : 

Four  dams $14,500  00 

Clearing  banks  24  miles,  at  S200 4,800  00 

Contingencies,  20  percent 3,860  00 

Total 23,160  00 

In  case  locks  are  constructed  at  the  head  of  the  Plaquemine  to  con- 
nect Grand  River  with  the  Mississippi,  the  route  which  would  be  used 
almost  entirely  would  be  down  Grand  River  to  the  Plaquemine,  and  the 
Attakapas  trade  would  go  down  Lower  Grand  River  and  Bayou  Sorrel 
to  Lake  Chicot.  The  navigation  by  this  route  would  be  fully  as  good 
as  that  by  Little  Tensas.  Though  the  cost  of  improving  this  route 
would  be  considerably  greater  than  that  of  either  of  the  other  two,  the 
fact  that  they  would  be  practically  of  no  account  in  case  of  a  change 
to  the  Plaquemine  connection  with  the  Mississippi  might  make  it  ad- 
visable to  improve  this  longer  route  instead  of  either  of  the  others,  as 
the  whole  work  would  be  necessary  in  case  the  change  mentioned  above 
was  made. 

The  estimate  for  this  work  is  $92,604.40. 

Some  other  small  works  might  be  found  necessary,  but,  if  so,  could 
be  made  after  the  main  work  of  the  improvement  was  finished  and  the 
effect  known. 

ESTIMATE  FOR  UPPER  GRAND  AT  THE  NARROWS,  5  MILES. 

Clearing  both  banks  5  iniles,  back  75  feet f2,000  00 

Dredging  tow-heads,  5,500  feet  long,  average  width  60  feet,  depth  12  feet, 
146,66t>  cubic  yards,  at  20  cents 29,333  33 

Total 31,333  33 

Contingencies,  20  per  cent :     6, 266  67 

37,600  00 

To  clear  a  full  width  for  the  whole  length  of  the  **  Narrows"  to  enable 
steamers  to  pass  anywhere,  400,000  cubic  yards  of  dredging  in  addition 
to  the  above  would  be  required.  In  all  probability  this  would  not  be 
required,  as  boats  would  be  able  to  pass  each  other  every  mile  or  so 
with  the  60-foot  cut,  and  the  tendency  would  be  towards  an  increase  of 
width  from  scouring. 

ESTIMATE  FOR  LOWER  GRAND  RIVER  AND   BATOU   BORREL  TO  COXNECT  WITH  LAKE 

CHICOT  CHANNEL  IN  DEEP  WATER. 

Uemoval  of  overhanging  trees  on  one  side  of  Lower  Grand  River,  5^  iniles.      $550  00 

Removal  of  trees  on  Bayou  Sorrel,  both  sides,  10  miles,  at  $200 2, 000  00 

Dredged  cut  through  log  pile,  1,000  feet  long,  200  feet  wide,  35,000  oubic 

yardn,  at  75  cents  per  yard 2l»,  250  00 

Dam,  2,000  feet  long,  51,111  cubic  yards,  at  33^  cents 17,  037  00 

20  per  cent,  contingencies  and  engineering 9, 167  40 

Total 55,004  40 

Upper  Grand  River 37,600  00 

Grand  total 92,604  40 

Appended  hereto  is  a  list  of  bench-marks  and  elevations  of  bank  and 
water  surface.* 

*Not  printed. 
89  K 
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This  survey  was  made  in  the  summers  of  1880  and  1881,  bein^  be- 
tween the  great  floods  which  occurred  in  the  springs  of  1874  and  1882. 
It  is  proper  to  note  that  this  last  flood  has  undoubtedly  made  a  very 
material  change  in  the  river  since  the  survey,  not  only  with  regard  to  the 
location  of  the  channel,  but  with  the  amount  of  water  which  passes  down 
the  river.  Ever  since  the  partial  removal  of  the  raft  each  recurring  flood 
has  made  an  increase  in  the  amount  of  water  entering  the  river,  and  has 
caused  the  abandonment  of  cultivated  lands.  The  levees  which  were 
constructed  after  the  flood  of  1874  were  found  utterly  inef&cient  during 
the  recent  flood. 

Oapt.  D.  W.  Lockwood,  Corps  of  Engineers,  who  passed  into  the  At- 
chafalaya  on  the  10th  of  last  March,  reports  that  on  that  day  the  Atcha- 
falaya  at  its  head  was  apparently  filled  with  jVlississippi  Eiver  water, 
no  Red  River  water  showing  on  the  surface,  the  latter  passing  over  the 
country  to  the  west  and  gradually  showing  itself  in  the  Atchafalaya,  so 
that  at  Simmsport,  about  5  miles  from  the  head  of  the  Atchafalaya,  about 
one-third  of  the  latter  appeared  to  be  Red  River  water.  There  is  no 
doubt  in  my  mind  that  unless  some  action  is  taken  soon  to  control  or 
limit  the  influx  of  water,  the  Atchafalaya  will  so  enlarge  as  to  have 
a  very  marked  effect  upon  the  Mississippi  River,  and  cause  the  aban- 
donment of  a  very  considerable  area  of  cultivated  land  between  Bayous 
Lafourche  and  Teche. 

During  the  present  flood  the  water  at  Charenton,  on  the  Teche,  on 
April  13,  reached  a  point  12  feet  IJ  inches  above  medium  tide,  being  5 
feet  above  the  flood  of  1874  and  9|  inches  above  the  highest  point  of 
land  between  the  Teche  and  Grand  Lake. 

It  is  evident  that  no  plan  for  improving  the  Atchafalaya,  further  than 
that  already  mentioned,  is  worth  considering  until  something  definite  is 
done  at  the  head;  and  as  this  is  intimately  connected  with  the  Missis- 
sippi River  problem,  I  have  no  recommendations  to  make  until  the  Mis- 
sissippi River  Commission  shall  have  taken  action. 

A  tracing  of  the  chart  in  eleven  sheets  accompanies  this  report. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


M    20. 
EXAMINATION  OF  BAYOU  GRAND  CAILLOU,   LOUISIANA. 

United  States  Engineer  Office, 

New  Orleans^  La.y  April  25,  1882. 

General  :  I  have  the  honor  to  submit  the  following  report  of  Assist- 
ant Engineer  H.  S.  Douglas  on  the  examination  of  Bayou  Grand  Cail- 
lou,  Louisiana,  together  with  a  tracing  of  the  chart.  The  recommenda- 
tions of  Mr.  Douglas,  with  regard  to  extent,  method,  and  cost  of  im- 
provement, are  concurred  in. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 
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REPORT  OF  MR.   H.  8.   DOUGLAS,   ASSISTANT  ENGINEER. 

New  Orleans,  March  29,  1882. 

Sir:  The  followiD^  report  on  the  examiDation  of  Bayou  Grand  Caillou,  Louisiana, 
18  respectfully  suhmittea. 

In  obedience  to  the  instructions  of  MaJ.  C.  W.  Howell,  after  the  examination  of 
Bayou  Black  had  been  completed,  I  had  party  and  outfit  transferred  to  Bayou  Grand 
Caillou.  Material  assistauce  in  the  way  of  transportation,  &.C.,  was  furnished  me  by 
Messrs.  H.  C.  Minor  and  D.  S.  Cage. 

The  initial  point  of  the  examination  line  was  taken  at  the  bridge  of  the  Woodlawn 
Plantatiou,  and  from  that  point  to  tlie  mouth  of  the  bavou  in  Caulou  Bay,  a  distance 
of  38  miles,  a  careful  cxaniiuation  was  made.  No  accident  or  delay  worthy  of  men- 
tion occurred,  and  the  field  work  was  completed  in  nine  days,  from  May  25  to  June  2, 
inclusive. 

The  method  of  conducting  the  field  work  was  the  same  as  on  Baj'ou  Black.  Bayou 
Grand  Caillou  must  at  one  time  have  been  quite  a  large  sediment-bearing  stream,  as 
the  present  width  of  its  original  channel  is  from  400  to  600  feet,  and  the  strip  of  allu- 
Tial  land  l>etween  either  bank  and  the  swamp  is  wide  and  high.  Its  connection  with 
the  Mississippi  River  was  via  Ba.iM)U8  Lafourche  and  Terrebonne,  leaving  the  latter 
bayou  at  about  the  point  where  the  town  of  Houma  is  now  located.  The  decadence 
of  this  bayou  may  be  traced  to  the  same  causes  as  have  almost  closed  the  Teri'ebonne 
and  the  Black.  When  it  ceased  to  be  an  outlet  of  the  Mississippi  it  became  a  tidal 
bayou,  with  only  a  slight  current,  occasioned  by  the  ebb  and  flow  of  the  tide  and  the 
local  drainage.  This  current  was  not  sufficient  to  keep  the  cut  grass  and  weeds  from 
encroaching  on  the  open  channel,  and  the  drainage  from  cultivated  lands  carried  in  a 
large  amount  of  sediment  which,  the  slight  current  being  unable  to  carry  off,  settled 
to  the  bottom  and  assisted  the  other  causes  at  work  to  close  the  bayou  as  a  navigable 
stream.  At  present  the  upper  portion  of  the  bayou  is  nothing  but  a  willow  swamp. 
Above  the  commencement  of  the  present  examination  this  swamp  grows  gradually 
narrower  until  it  ceases  to  exist  even  as  a  ditch,  and  the  plow  is  run  clear  across  what 
was  the  former  bed  of  a  large  bayou,  now  only  indicated  by  a  slight  depression  f^m 
the  general  level  of  the  laud.  The  following  is  a  detailed  description  of  that  portion 
of  the  bayou  covered  by  the  examination  line: 

Firsty  second,  and  third  miles. — The  bayou  is  nothing  but  a  willow  and  cypress  swamp, 
fh>m  300  to  400  feet  wide,  with  no  trace  of  an  open  cnannel.  The  bottom  is  an  exceed- 
ingly soft  mud,  covered  with  f¥om  I  to  3  feet  of  water,  and  supporting  a  thick  growth 
of  cut  grass  and  aquatic  plants.    The  banks  on  either  nde  are  sugar  plantations. 

Fourth  and  fifth  miles  are  about  the  same,  except  that  there  are  slignt  indications  of 
an  open  channel  meandering  the  swamp. 

Sixth  mile,-^At  the  commencement  of  this  mile  Bayou  Pelton  enters  from  the  west. 
This  bayou  is  one  of  the  drains  of  the  swamp  lying  between  Bayous  Grand  Caillou  and 
de  Large.  Below  its  junction  with  Grand  Caillou  there  is  an  open  channel,  4  to  6  feet 
deep  and  20  to  30  feet  wide.  I  was  informed  that  the  bayou  haa  been  partially  cleared 
out  up  to  this  point.  This  open  channel  meanders  the  swamp,  which  is  from  500  to 
660  feet  wide,  but  never  quite  touches  the  high  land  on  the  edge  of  the  swamp.  Near 
the  end  of  this  mile  Bayou  le  Carp,  another  swamp-drain,  enters  from  the  west. 

Seventh f  eighth,  and  ninth  miles.  —The  open  channel  has  a  depth  of  5  to  7  feet  and  width 
of  30  to  50  feet.  The  banks,  with  the  exception  of  the  last  half  of  the  ninth  mile,  are 
overhung  with  live-oaks.  Swamp  varies  from  400  to  600  feet  in  width,  and  the  lands 
on  both  banks  are  cultivated  in  sugar-cane. 

Tenth,  elerenth,  and  twelfth  miles, — Open  channel  has  a  depth  of  6  to  8  feet,  and  width 
of  40  to  80  feet.  There  are  few  obstructions,  and  the  swamp,  which  is  from  300  to  400 
feet  in  width,  is  much  more  open  and  becomes  more  of  a  marsh  than  a  swamp. 

Thirteenth  mile, — The  water  commences  to  be  salt,  and  the  floating  grass  which  ex- 
ists in  the  bayou  above  ceases.  Channel  from  5  to  7  feet  deep,  and  80  to  150  feet  wide. 
Both  banks  cultivated. 

Fourteenth  mile. — Bayou  du  Lac,  a  larger  bayou  than  Grand  Caillou,  enters  from  the 
east.  It  is  the  outlet  of  Lake  Quitman,  a  large  sheet  of  water  lying  in  the  marsh  be- 
tween the  two  Caillotts,  and  from  it  a  canal  has  been  cut  into  Little  Caillou,  thus  con- 
necting the  two  bayous.  At  the  junction  of  the  du  Lac  there  is  a  bar  in  Little  Cail- 
lou on  which  there  is  only  3  feet  of  water  at  low-tide.  This  bar  is  about  300  feet 
long,  and  is  composed  of  soft  mud.  Below  this  the  bayou  has  a  width  of  150  to  200 
feet  and  a  depth  of  11  to  20  feet. 

The  swamp  ceases,  and  there  is  only  a  strip  of  marsh  between  the  water's  edge  and 
the  high  banks.    The  current  runs  either  way,  depending  upon  the  tide. 

Fifteenth,  sixteenth,  seventitenth,  and  eighteenth  miles, — Bayou  averages  about  200  feet 
in  width  by  a  depth  of  from  12  to  17  feet.  The  strip  of  high  land  on  either  bank  nar- 
rows down  uulil  it  is  only  from  200  to  300  feet  wide,  back  of  which  is  the  sea  marsh. 
This  strip  of  land  is  generally  nnder  cultivation.     Near  the  ond  of  the  sixteenth  mile 
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Bayou  la  Cere  enters  from  the  east,  and  on  the  seventeenth  mile  Mound  Bayou  enters 
from  the  west. 

Nineteenth  to  thirty-eighth  milef  inclueive. — The  high  banks  grow  less  until  they  finally 
merge  into  the  sea  marsh,  which  is  intersected  by  numerous  lakes,  bayous,  and  Taf^oons, 
the  addition  of  which  iucrease  the  bayou  in  width  until  it  is  from  800  to  1,000  feet 
wide  by  a  least  depth  of  12  feet.  From  the  twenty-fourth  mile  to  the  mouth  it  is  noth- 
ing more  than  a  sea-marsh  bayou. 

Bayou  Grand  Caillou  debouches  into  Caillou  Bay,  an  arm  of  the  Gulf  of  Mexico. 
There  is  no  bar  at  its  mouth,  but  I  am  informed  that  there  is  only  from  6  to  7 
feet  of  water  in  Caillou  Bay.  Mr.  Luke,  a  pilot  in  these  waters,  informed  me  that 
Vessels  entering  or  leaving  Grand  Caillou  never  drew  more  than  7  feet.  All  the  gen- 
eral information  contained  in  the  report  on  the  examination  of  Bayou  Black,  in  refer- 
ence to  cut  grass,  logs  imbedded  in  the  bottom  of  the  bayou,  &c.,  will  also  apply  to 
Grand  Caillou,  and  to  avoid  repetition  I  respectfully  refer  to  that  report. 

COMMERCE. 

No  very  detailed  information  in  regard  to  the  commerce  to  be  benefited  by  the  im- 
provoment  of  this  bayou  could  be  obtained. 

In  the  year  1880,  about  3,500  hogsheads  of  sugar  ^nd  5,000  barrels  of  molasses,  with 
the  usual  miscellaneous  country  produce,  were  raised  on  Bayou  Grand  Caillou. 

IMPROVEMENTS. 

As  the  general  characteristics  of  Bayous  Black  and  Grand  Caillou  are  identical,  the 
same  plan  of  improvement  is  submitted  for  the  latter  as  for  the  former,  viz,  to  dredge 
a  tide- water  channel,  4  feet  deep  and  30  feet  wide,  from  the  junction  of  Bayou  Pelton 
to  the  Woodlawn  plantation,  a  distance  of  5  miles;  remove  overhanging  trees, 
straighten  abrupt  bends,  and  dredge  out  all  shoals  as  far  as  the  junction  of  Bayou  dn 
Lac.  The  parties  interested  seem  to  be  of  the  opinion  that  a  4-foot  channel  will  be 
sufQcient  for  all  vessels  likely  to  navigate  the  bayou. 

The  following  is  an  estimate  of  the  cost  of  the  proposed  improvement,  based  upon 
the  cost  of  the  work  already  done  in  Bayou  Terrebonne : 

Dredging  channel  4  feet  deep,  30  feet  wide,  for  5  miles,  at  $1,200  per  mile $6, 000 

Removing  overhanging  trees  and  other  obstructions,  straigh tuning  abrupt 
bends,  and  deepening  shoals  for  8  miles,  1,000  feet,  between  Bayous  Pelton 
and  du  Lac,  at  $400  per  mile 3,280 

9,280 
Add  10  per  cent,  for  contingencies 928 

10,208 

Should  the  proposed  improvement  be  carried  out,  parties  owning  land  on  the  bayou 
should  be  prevented  from  running  their  drainage  ditches  into  it,  as  bars  would  be  sure 
to  form  at  the  entrance  of  all  such  drains,  and  would  require  to  be  constantly  dredged 
-out.    The  natural  drainage  is  back  towards  the  swamps. 
A  chart  on  the  scale  of  ^j^  accompanies  this  report. 
Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 
Assistant  Engineer, 
^aj.  Amos  Stickney, 

Corps  of  Engineers,  TJ.  S,  A. 


Mai. 

examination  of  bayou  little  caillou,  louisiana. 

United  States  Engineer  Office, 

New  Orleans^  La,^  April  24,  1882. 

General:  I  have  the  honor  to  submit  the  following  report  of  Assist- 
ant Engineer  H.  S.  Douj^Ias  on  the  examination  of  Bayou  Little  Caillou, 
Louisiana,  together  with  a  tracing  of  the  chart. 
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The  recommendations  of  Mr.  Douglas,  with  regard  to  the  improve- 
ment of  this  bayou,  and  the  estimate  of  cost,  are  concurred  in. 
Very  respe<5tfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers, 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  If,  8.  A. 


KRPORT  OF  MR.    H.  S.    DOUGLAS,  ASSISTANT  ENGINEER. 

New  Orleans,  April  1,  1882. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  examination  of  Bayou 
Little  Caillon,  Lonisiana. 

Immediately  npon  the  completion  of  the  work  on  Grand  CaiUou,  I  embarked  my 
party  and  camp  equipage  in  the  three  skiffs  which  had  transported  ns  thus  far,  and 
after  a  rather  dangerous  voyage  of  about  35  miles  through  the  bays  and  lakes  lying 
between  Last  Island  und  the  main  land,  arrived  safely  on  the  banks  of  Little  CaiUou. 
The  examination  of  Little  Caillou  was  commenced  on  June  G  and  completed  on  June^ 
10.  Total  lengths  of  bayou  examined,  28  miles  1,500  feet.  The  field  work  was  con- 
ducted in  the  same  manner  as  on  Bayou  Black.  The  line  was  commenced  at  a  point 
in  the  sea  marsh  where  the  shoalness  and  narrowness  of  the  bayou  seemed  to  preclude 
navigation,  and  continued  as  far  up  as  the  bridge  of  Brown's  plantation,  above  which 
parties  interested  in  tbe  improvement  of  the  stream  did  not  consider  it  necessary. 

As  a  general  descriptiou  of  Little  Caillou  would  be  but  a  repetition  of  that  already 
given  for  Bayoas  Black  and  Grand  Caillou,  it  is  omitted. 

Like  them  it  was  at  one  time  an  outlet  bayou  of  the  Mississippi  River,  via  the  La- 
fourche and  Terrebonne,  leaving  the  latter  bayou  at  a  point  4^  miles  south  of  the 
town  of  Houma.  It  has  ceased  to  be  navigable  for  like  reasons,  and  it  is  at  present 
in  about  the  same  condition. 

The  iollowiug  is  a  detailed  description,  by  miles,  measured  in  the  direction  in  which 
the  examination  was  made: 

Firsty  8€condj  thirds  fourth^  and  fifth  miles. — Little  Caillou  is  a  sea-marsh  bayou  with 
numerous  bayous  intersecting,  and  bays  opening  into,  it.  It  is  deep  or  shoal,  narrow 
or  wide,  dependent  upon  the  tidal  currents  between  the  bays  which  it  connects,  vary- 
ing from  60  to  350  feet  in  width,  and  from  2  to  11  feet  in  depth.  Bayou  Couteau,  an 
opening  on  the  east,  near  the  end  of  the  fifth  mile,  is  the  channel  generally  used  by 
any  craft  coming  down  the  bayou  that  far,  to  make  their  exit  from  Little  Caillou. 

Sixth,  seventh,  and  eighth  miles, — The  banks  are  slightly  above  the  general  level  of 
tbe  sea  marsh,  and  have  live  oaks  growing  on  them.  Bayou  120  to  150  foet  wide,  and 
3  to  4  feet  deep. 

Ninth  mile, — Average  width  140  feet,  by  a  depth  of  4  to  6  feet.  The  high  land  be- 
tween the  bayou  and  the  sea  marsh  is  about  100  feet  wide,  and  is  partially  under  cul- 
tivation. On  the  east  bank,  near  the  beginning  of  this  mile,  is  Mayo's  Cut-oif,  a 
canal  opening  into  one  of  the  arms  of  Terrebonne  Bay  ;  and  400  feet  above  it,  on  the 
west  bank,  is  Big  Cocodrie,  a  sea-marsh  bayou. 

Tenth,  eleventhj  twelfth,  thirteenth,  and  fourteenth  miles. — Bayou  averages  from  110  to 
150  feet  wide,  by  a  depth  of  6  to  8  feet.  High  banks  grow  wider,  and  are  more  thickly 
settled. 

Fifteenth  mile. — There  commences  to  be  a  strip  of  marsh  between  the  bayou  and  the 
high  banks.  On  the  west  bank  is  Robinson's  Canal  to  Lake  Quitman,  now  closed  by 
a  dam.     Bayou  100  feet  wide  and  4.5  feet  deep. 

Sixteenth,  seventeenth  and  eighteenth  miles. — The  bayou  decreases  gradually  to  50  feet 
in  width  by  a  depth  of  5  feet.  Marsh  about  250  feet  wide  from  high  bank  to  high 
bank.    Cultivated  lands  on  both  sides  of  bayou. 

Nineteenth  mile. — On  the  east  bank  near  the  beginning  of  this  mile  is  the  Lacache 
Canal,  which  connects  Little  Caillou  with  Bayou  Lacache,  and  through  it  with  the 
Terrebonne.  Through  this  canal  the  principal  part  of  the  commerce  of  Little  Caillou 
passes.  Near  the  end  of  the  mile,  on  the  west  i)ank,  is  Boudrj's  Canal  to  Lake  Quit- 
man, and  thence  to  Grand  Caillou.  From  the  entrance  of  this  canal  to  nearly  the  end 
of  the  twenty-fourth  mile  the  bayou  has  been  improved  by  the  dredging  of  a  channel^ 
with  a  least  width  of  25  feet  and  least  depth  of  4  feet.  This  work  has  been  done  by 
private  enterprise,  and  has  already  been  of  great  benefit. 

Twentieth,  twenty-first,  twenttf-second,  twenty-third,  and  twenty-fourth  miles. — Dredged 
ehaiinel  ends  at  23  miles  3,900  feet,  and  beyond  it  the  bayou  is  practically  closed^ 
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The  influence  of  the  tide  is  felt  to  this  point.  Sugar  plantations  on  both  banks. 
"Marsh  200  to  250  feet  wide. 

Twenty-fifth  mile. — Bayou  choked  with  cut  grass  and  water-weeds,  which  act  an  a 
*  dani)  retaining  the  waters  above.  Marsh  150  to  200  feet  wide,  with  a  few  willows 
growing  in  it. 

Tvoeiity-sizth  mile  to  end  of  examination  line  at  28  miles  1,500  feet. — Bayou  is  a  soft 

^arsh,  with  willows  and  a  few  palmettoes  growing  in  it.    There  are  occasional  open 

pools  of  water,  but  it  is  mostly  grown  up  with  cat  grass  and  water-weeds.    Above 

this  it  was  not  thought  necessary  to  continue  the  examination,  as  the  bayou  grew  very 

much  worse. 

No  definite  information  as  to  the  commerce  of  this  bayou  could  be  obtained,  but  as 
it  traverses  a  thickly  settled  district,  it  is  thought  that  it  would  be  equal  to  that  of 
Grand  Caillon. 

It  is  probably  the  intention  of  the  parties  interested  in  the  improvement  of  Grand 
and  Little  Caillons  to  have  them  act  as  feedera  of  the  through  route  from  New  Or- 
leans to  the  Atchafalaya.  This  route  is  as  follows:  New  Orleans  to  Barataiia  Bay  by 
several  canals  and  bayous ;  Barataria  Bay  to  Bayou  Lafourche  by  canal ;  Bayou  La- 
fourche to  Bayou  Terrebonne  by  canal ;  Bayou  Terrebonne  to  Bayou  Black  by  canal ; 
and  thence  to  the  Atchafalaya.  At  present  vessels  can  and  do  go  from  New  Orleans 
to  Bayou  Terrebonne  by  this  route.  Further  information  in  reference  to  this  will  be 
found  in  the  ^'report  on  the  survey  and  examination  of  Barataria  Bay,  &c.,"  and  in 
the  '*  report  on  the  examination  of  Bayou  Black.'' 

IMPROVEMENT. 

The  same  method  is  suggested  as  for  Grand  Caillon,  vis,  to  widen  the  channel  already 
excavated  from  Boudro's  Canal  to  near  the  end  of  the  twenty-fourth  mile  to  30  feet, 
and  remove  all  obstructions  from  it.  Above  that  point  to  dredge  a  4-foot  channel  30 
feet  wide  to  the  end  of  the  examination  line,  a  distance  of  4  miles  2,900  feet. 

The  following  is  an  estimate  of  the  cost  of  the  improvement,  based  upon  the  cost-  of 
the  improvement  of  Bayou  Terrebonne : 

Widening  existing  channel  to  30  feet  and  removing  all  obstructions  4  miles,  at 
$300  per  mile $1,200 

Dredging  channel  4  feet  deep,  30  feet  wide,  for  4  miles  2,900  feet,  at  |1,200  per 
mile ^ 5,520 

6,720 
Add  10  per  cent,  for  contingencies 672 

Total 7,392 

At  present  no  improvement  is  required  below  Boudro's  Canal,  as  it  is  probable  that 
all  vessels,  ft*om  both  below  and  above,  on  Little  Caillon  will  go  through  the  Lacacbe 
Canal  into  Bayou  Terrebonne. 

Drainage  into  the  bayou  should  be  prevented  for  the  same  reasons  as  given  in  the 
report  on  Grand  Caillou. 
Further  information  will  be  found  on  the  accompanying  chart. 
Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 
Assistant  Engineer, 
Maj.  Amos  Stickney, 

Corps  of  Engineers^  U,  S,  A. 


M22. 

survey  of  pass  manchac  and  bayou  manchac,  louisiana,  from 

its  mouth  to  the  mississippi  river. 

United  States  Engineer  Office, 

Xew  Orleans,  La,,  June  27,  1882. 

General:  I  have  the  honor  to  submit  the  following  report  of  Assist- 
ant Engineer  J.  0.  Buchanan  on  the  survey  of  Pass  Manchac  and  Bayou 
Manchac,  Louisiana,  from  its  mouth  to  the  Mississippi  Eiver. 

From  the  report  of  Mr.  Buchanan  it  will  be  seen  that  the  lower  part 
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of  the  Manchac  from  its  junction  with  the  Amite  to  Lake  Maurepas, 
which  is  generally  called  Amite  Eiver,  can  be  cleaned  out  for  about 
$2,718.75 ;  and  from  the  junction  of  the  Amite  to  a  place  called  Bobbins 
for  about  $731.25 ;  the  total  being  $3,450.  Abov^e  Bobbins  low- water 
navigation  could  not  be  obtained  except  at  a  great  cost,  altogether  in- 
commensurate with  the  benefits  to  be  obtained  unless  the  Manchac  were 
connected  with  the  Mississippi  by  locks,  which  would  be  a  work  of  very 
considerable  magnitude,  and  which  does  not  seem  to  be  contemplated  in 
the  act  of  Congress  directing  the  survey. 

The  survey,  however,  was  made  in  sufficient  detail  to  permit  the 
making  of  approximate  estimates  if  they  should  be  needed.  The  bar  at 
the  mouth  of  the  bayou,  and  Pass  Manchac  with  its  bars,  appear  to  have 
sufficient  water  for  navigation. 

This  report  is  accompanied  by  a  tracing  of  the  chart  of  Bayou  Man- 
chac in  two  sheets;  a  profile  of  the  bayou,  and  a  tracing  of  the  chart  of 
South  Pass  Manchac. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 

Brig.  Gen.  H.  0.  Weight, 

Chief  of  Engineers^  U,  8.  4^. 


R£P0RT  OF  MR.  JOHN  C.   BUCHANAN,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  January  18,  1^82. 

Sir  :  I  have  the  honor  to  submit  herewith  my  report  of  survey  of  Bayou  Manchao 
from  its  head  to  Lake  Maarepas ;  survey  of  the' bar  at  the  mouth,  in  Lake  Maurepas  : 
survey  of  bar  in  Lake  Maurepas,  head  of  Pass  Manchac ;  survey  of  Pass  Manchac  and 
bar  in  Lake  Pontchartrain. 

bayou  manchac. 

Under  instructions  from  Maj.  C.  W.  Howell,  Cori>8  of  Engineers,  U.  S.  A.,  I  left 
New  Orleans  on  the  llth  of  February,  1881,  and  proceeded  to  the  head  of  Bayou  Man- 
chac,  in  East  Baton  Rouge  Parish,  Louisiana.  The  survey  was  begun  on  tho  17th  of 
February,  •  •  *  starting  the  levels  from  bench-mark  No.  26  of  the  Mississippi 
River  Commission  Survey. 

•  •  •  »  «  •  • 

At  the  head  of  Bayou  Manchac,  556  feet  down  the  bayou,  there  is  an  earth  dam 
thrown  across  the  bayou,  the  dimensions  of  which  are  19  by  llO  feet  on  top,  69  feet  at 
the  base,  and  8.4  feet  deep.  I  understood  that  the  legislature  of  Louisiana  granted 
perwission  to  the  citizens  to  place  this  dam  there  in  1828.  The  course  of  the  bayou 
from  the  Mississippi  River  is  in  an  easterly  direction,'  and  for  7.5  miles  to  J.  T.  Bob- 
bins' place  has  a  width  of  from  60  to  110  feet,  and  in  many  places  has  little  or  no  water 
in  it,  and  is  much  grown  up  with  small  timber,  and  many  trees  have  fallen  into  it. 
The  banks  are  from  9  to  13  feet  from  cop  to  the  bottom  of  bayou.  The  fall  from  the 
head  of  the  bayou  to  Bobbins  18  23.527  feet.  This  portion  of  the  bayou  goes  dr^in  the 
dry  »>eason.  I  estimate  that  the  bayou  can  be  cleaned  out  from  it4  head  to  this  point 
(7.5  miles)  for  $450  per  mile  =  $3,375,  bnt  it  wonld  be  useless  for  navigation  during 
low- water  in  the  Mississippi  River  unless  it  were  excavated  to  a  greater  depth.  This 
would  necessitate  the  building  of  locks  at  its  head,  as  high-water  in  the  Amite  River 
overflows  the  Manchac  nearly  to  Bobbins.  This  with  the  Mississippi  River  water 
flowing  through  the  Manchac  wonld  inundate  a  large  area  of  country.  On  the  19th 
of  February  the  water  in  the  Mississippi  River  was  1.23  feet  lower  than  the  head  of 
the  bayou.  The  country  adjacent  to  the  bayou,  for  a  portion  of  the  distance  to  Bob- 
bins, is  very  fertile.  I  estimate  that  Bayou  Manchac  can  be  cleaned  out  from  the  Amite 
River  to  Bobbins,  11.25  miles,  at  $65  per  mile  =  $731.25.  This  would  not  give  naviga- 
tion throughout  the  year,  as  in  dry  seasons  it  goes  nearly  dry  above  Alligator  Bayou, 
8.4  miles  from  its  head,  and  for  a  portion  of  the  year  boats  might  not  be  able  to  go  as 
far  as  Alligator  Bayou.  The  fall  to  Alligator  Bayou  is  25  88  leet.  The  present  bead 
of  navigation  is  to*Wood's  Creek,  11.1  miles  from  the  head  of  bayou.    A  steam  launch 
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would  go  a  little  farther  up,  to  Foremau'e  Landing,  9.5  miles  from  the  head  of  bayou, 
and  tow  down  flat-boats  loaded  with  sugar,  &c. 

At  Hope  Villa,  11.9  miles  from  the  head  of  bayou,  the  fall  is  32.09  feet,  and  at  the 
bar  at  the  junction  of  the  Amite  River,  18|  miles  from  the  head  of  bayou,  the  fall  is 
29.18  feet.  At  the  time  of  the  survey  there  was  9.5  feet  of  water  on  the  bar  at  the 
junction  of  the  Amite,  but  I  was  told  that  at  times  there  was  as  little  as  4  feet ;  the 
bar  is  of  sand. 

The  steamer  Alice  makes  quite  regular  trips  to  Hope  Villa,  her  draught  being  about 
6  feet.  The  height  of  the  banks  above  the  bottom  of  the  bayou,  from  the  Junction  to 
Alligator  Bayou,  is  from  13  to  25  feet. 

There  are  very  few  snags  or  overhanging  trees  from  the  junction  to  Hope  Villa. 

An  azimuth  line  was  run  from  the  head  of  the  bayou  to  the  junction  of  the  Amite 
River.  »  •  »  The  levels  were  run  from  the  head  of  bayou  to  the  junction  of  the 
Amite,  and  cross-sections  taken  about  every  half  mile.  Bench-marks  were  established 
in  the  vicinity  of  each  cross -seotiou.  A  chart  and  profile  accompany  this  report.  The 
levels  are  referred  to  bench-mark  No.  26,  Mississippi  River  Commission  Survey. 

During  the  time  of  the  survey  the  water  was  quite  high,  and  should  it  be  the  intcu- 
tion  of  the  government  to  clean  out  the  bayou  it  would  be  well  for  the  bidders  of  the 
work  to  inform  themselves  regarding  snags  and  trees  fallen  in  the  bayou  at  a  lower 
sta^e  of  water  than  when  the  survey  was  made.  *  *  *  An  examination  was  made 
of  uie  bayou  firom  the  junction  of  the  Amite  River  to  Lake  Maurepas. 

The  distance  from  the  head  of  the  bayou  to  its  mouth  in  Lake  Maurepas  is  57.25 
miles.  There  are  only  36|-  mUes  from  Lake  Maurepas  to  the  junction  of  the  Amite 
which  require  cleaning  out.  I  estimate  that  this  can  be  done  for  $75  per  mile  =z 
♦2,718.75. 

The  timber  and  saw-mill  business  are  the  principal  industries  on  this  portion  of  the 
bayou.  This  part  of  the  bayou  has  a  width  of  about  190  feet,  and  from  11  to  50  feet 
depth. 

The  survey  of  the  bar  at  the  mouth  of  the  bayou,  in  Lake  Maurepas,  shows  it  to  be 
of  mud,  with  some  sand  and  fine  particles  of  clam-shells,  and  has  a  depth  of  6^  feet 
of  water  at  average  low-water.  A  chart  of  the  bar  and  bayou  to  the  junction  of  the 
Amite  River  accompany  this  report. 

PASS  MANCHAC. 

A  base  line  was  measured  along  the  west  rail  of  the  railroad  bridge  across  Pass 
Mauchac.  *  *  *  Stations  were  established,  and  a  survey  of  the  bar  at  the  head  of 
Pass  Mauchac  made.  *  *  *  This  bar  is  of  mud,  sand,  and  particles  of  shells,  and 
has  7^  feet  of  water  on  it  at  average  low- water.  •  *  *■  The  distance  from  the  rail- 
road bridge  to  the  mouth  of  the  pass  is  6.7  miles.  •  *  *  There  is  a  depth  of  water 
in  the  pass  from  17  to  49  feet,  and  a  general  width  of  800  feet. 

Survey  of  bar  at  mouth  of  pass,  in  Lake  Pontchar train,  sbows  it  to  consist  of  mud, 
sand,  and  particles  of  shell,  and  there  are  two  channels,  having  7|  and  8  feet  of  water 
in  them  at  average  low-water.  The  deepest  of  these  channels  is  the  more  difficult  to 
navigate,  owing  to  its  close  proximity  to  cypress  snags,  &c.  A  chart  of  Pass  Mauchao 
and  bars  at  hes^  and  mouth  of  pass  accompany  this  report. 

Respectfully, 

John  C.  Bcchanan, 

Aenstant  Engineer. 
Maj.  Amos  Stickkey, 

Carps  of  Engineers,  U.  S.  A, 


M23. 
SURVEY  OF  BAYOU  PLAQUEMINE,  LOUISIANA. 

The  survey  was  made  in  couuectlou  with  the  survey  of  the  At-chafa- 
laya,  which  commenced  at  a  point  3  miles  below  the  head  of  that  river, 
and  was  connected  with  it  through  Grand  River  or  Bayou.  The  line  of 
levels  that  was  run  down  the  Atchafalaya,  and  which  was  connected 
with  the  Mississippi  River  Commission's  bench-mark  at  the  mouth  of 
Bed  River,  was  continued  up  the  Plaquemine  from  its  junction  with 
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Grand  Bayou  to  its  head  where  another  connection  with  the  bench- 
marks of  the  Commission  furnished  a  test  of  the  accuracy  with  which 
the  levels  had  been  run  on  the  present  survey.  The  length  of  line  over 
which  the  connection  between  the  Commission's  bench-mark  was  made 
was  107  miles  nearly,  and  the  discrepancy  in  connection  was  0^755. 
Bench-marks  were  established  at  short  intervals,  and  the  elevation  of 
the  water  surface  in  the  bayou  taken  frequently.  Bearings  were  taken 
on  true  azimuth  and  distances  determined  by  stadia  readings.  Bayou 
Plaquemine,  which  extends  from  the  Mississippi  Biver  to  Grand  Kiver 
or  Bayou,  is  11  miles  long,  and  was  formerly  an  overflow  coulee  of  the 
Mississippi  Biver,  but  after  the  failure  of  an  attempt  to  secure  a  pas- 
sage between  the  two  that  would  serve  the  purposes  of  navigation  dur- 
ing low  as  well  as  high  water  in  the  Mississippi,  the  connection  that 
had  existed  was  closed  entirely  by  a  levee  that  was  completed  in  1867. 
After  the  high  water  of  1874,  this  levee  was  rebuilt  further  down  the 
bayou  and  its  height  increased;  its  distance  from  the  Mississippi  at  low- 
water  IS  1,400  feet;  about  000  feet  down  the  bayou  from  the  new  levee 
is  the  crossing  of  the  Texas  Pacihc  Railroad. 

Above  the  mouth  of  Bayou  Jacob,  which  is  5  miles  from  the  Missis- 
sippi, Bayou  Plaquemine  is  very  much  obstructed  by  cypress  stumps  in 
the  bed  of  the  stream  and  on  its  banks.  The  heavy  timber  that  for- 
merly grew  in  the  stream  was  cut  down  to  low-water  level,  when  the 
attempt  to  open  navigation  into  the  Mississippi  was  made;  and  the 
stumps  still  remain,  although  rotted  to  such  an  extent  that  they  can 
readily  be  removed. 

From  Darden's  Bend  to  Grand  Biver  the  obstructions  that  exist  are 
due  to  the  refuse  from  sawmills  that  has  been  thrown  in  the  bayou, 
narrowing  the  channel  and  shoaling  it.  Kear  the  head  of  the  ninth  mile 
Bayou  Gross  Tete  enters  from  the  north,  and  from  this  point  to  Grand 
Kiver  the  Plaquemine  is  wide  and  deep. 

First  mile, — From  the  new  levee  to  the  end  of  the  mile,  deep  water 
(10  to  14  feet)  is  found  in  pools  worn  out  by  the  current  before  the  head 
of  the  ba.>  ou  was  closed.  Tliese  pools  are  connected  by  shallow  reaches 
that  become  dry  or  nearly  so  at  extreme  low-water. 

Second  mile, — The  width  between  high  banks  in  the  narrowest  places 
is  about  180  feet.  A  bar  formed  by  a  drainage  ditch  is  found  near  the 
middle  of  this  mile,  and  above  this  point  the  channel  is  much  obstructed 
by  the  refuse  from  two  old  saw-mills.    Depth  in  shoalest  plaee,  3  feet. 

Third  mile. — ^The  width  between  high  banks  is  about  200  feet.  The 
obstructions,  outside  of  those  formed  by  stumps,  are  the  shoals  at  Dev- 
il's Elbow  and  at  the  mouth  of  a  drainage  ditch  which  enters  from  the 
south,  where  only  about  2  feet  was  found  at  time  of  survey.  In  low- 
water  these  places  are  dry. 

Faurth  mile. — The  width  of  water  surface  is  about  120  feet,  and  the 
depth  of  water  varies  from  4  to  9  feet. 

Fifth  mile. — At  the  lower  end  of  this  mile  Bayou  Jacob  joins  the 
Plaquemine.  This  was  formerly  the  main  bayou,  as  is  shown  by  the 
fact  that  it  is  deep  and  free  from  stumps,  &c.,  while  the  Plaquemine,  as 
already  stated,  is  much  obstructed  above  the  junction. 

Sixth  mile, — At  tbe  upper  end  of  this  mile  is  Darden's  Bend,  wliere 
the  bayou  widens  out  to  500  to  600  feet  between  tbe  high  banks.  The 
water  surface,  at  time  of  survey,  was  360  feet  wide,  and  the  depth  from 
3  to  4  feet.  In  very  low  water  this  section  is  dry  according  to  the  state- 
ment of  Mr.  Darden.  At  oilier  points  along  this  mile  the  depth  is  about 
20  feet,  and  at  its  lower  end  the  low  water  channel  is  reduced  in  width 
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to  120  feet  by  a  shoal  formed  of  sunken  logs  and  refnse  from  an   old 
saw- mill. 

At  the  upper  end  of  the  seventh  mile  the  channel  is  narrow  and  shoal, 
owing  to  accumulation  of  sunken  saw-logs,  bark,  slats,  sawdust,  &c., 
the  refuse  from  an  old  saw-mill.  From  this  point  to  Indian  Bend,  lower 
end  of  eighth  mile,  the  width  of  the  bayou  is  about  170  feet  and  depth 
from  16  to  24  feet. 

At  Indian  Bend  the  depth  decreases  to  13  feet. 

The  Gross  T^te  enters  at  the  upper  end  of  the  ninth  mile,  and  from 
here  to  Grand  Bayou  the  bayou  is  from  240  to  280  feet  wide,  and  the 
depth  about  32  feet,  with  the  exception  of  one  place  near  the  upper  end 
of  the  tenth  mile,  where  there  is  a  shoal  place  55  feet  wide  with  only  12 
feet  of  water  on  it.    This  is  supposed  to  be  an  old  wreck. 

The  plantation  at  Indian  Bend  is  the  last  one  on  the  bayou  under  cal- 
tivation.  Formerly  this  whole  section  was  taken  up  with  sugar  planta- 
tions, but  with  the  removal  of  the  raft  in  the  Atehafalaya,  the  high  water 
surface  was  raised,  and  now  when  the  Mississippi  Kiver  is  high  this 
country  is  overflowed.  At  first,  as  the  removal  of  the  raft  progressed, 
the  levees  were  raised,  to  guard  against  the  increased  height  of  water, 
but  this  course  eventually  became  too  expensive,  as  the  volume  of  water 
passing  from  the  Mississippi  into  the  Atchafalaya  increased  so  rapidly, 
until  finally  the  occupancy  of  the  land  was  given  up  entirely,  and  now 
during  floods  the  old  levees  are  frequently  several  feet  underwater. 

In  the  table  of  levels  appended,  the  datum  plane  is  the  same  as  that 
used  at  the  commencement  of  the  Atchafalaya  survey,  and  to  reduce  the 
same  to  the  plane  of  the  Mississippi  Biver  Commission's  levels  a  con- 
stant (6.256)  feet  should  be  supplied  to  all  the  elevations  in  the  table. 

The  chart  which  accompanies  this  report  gives  the  actual  depths  of 
water  found  at  the  time  of  survey  and  the  location  of  bench-marks,  &e. 
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M  24. 

examination  of  bayou  fusilier,  louisiana. 

United  States  Engineer  Office, 

New  OrleanSy  La.j  May  18,  1882. 

General  :  I  have  the  honor  to  submit  the  following  report  of  Assist- 
ant Engineer  H.  C.  Collins,  on  the  examination  of  Bayou  Fusilier, 
Louisiana.  The  views  of  Mr.  Collins  are  concurred  in.  A  tracing  of 
the  chart  is  transmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U,  S.  A, 


KEPORT  OF  MR.  H.   C.   COLLINS,  A6SIBTilNT  ENGINEBR. 

New  Orleans,  La.,  May  15, 1882. 

Sir:  The  examination  of  Bayoa  Fusilier  was  made  June  10,  1881,  and  a  report  was 
made  soon  after,  when  the  chart  was  finished,  but  by  some  means  the  report  nas  been 
lost. 

The  whole  length  of  the  bayon,  from  its  head  in  Bayoa  Barbeanx  to  the  Teche,  is 
but  4  miles.  The  bayou  is  a  small  stream  with  a  width  of  but  45  feet  at  the  top  of 
the  nearly  vertical  banks  which  bonnd  the  stream  at  low-water.  This  low-water 
channel  runs  by  a  very  crooked  route  through  a  very  direct  high- water  channel  about 
200  feet  between  its  banks.  Many  cypress  trees  are  growing  m  the  channel,  and  its 
bends  are  so  sharp  that  a  boat  wider  than  15  feet  or  longer  than  40  feet  coald  not  pass 
when  the  water  was  within  its  banks.  The  water  of  Bayou  Barbeanx  runs  down  the 
Vermillion  River  at  any  time  when  the  water  in  that  channel  is  lower  than  it  is  in  the 
Teche,  and  the  Fusilier  is  but  part  of  the  Vermillion,  with  which  it  forms  an  outlet  of 
the  Mississippi,  by  wa^  of  the  Atchafalaya,  Courtablean,  and  Teche,  and  is  now  the 
•most  western  outlet  of  the  valley.  By  making  a  dam  at  the  head  of  the  VermilUon  to 
turn  aU  the  water  of  the  Barbeaux  to  the  Teche,  water  enough  will  be  thrown  into 
the  Teche  for  supply  of  locks  at  low-water.  The  dam  should  be  made  only  as  high  as 
the  low-waterbanks,  so  that  in  the  great  overflows  of  the  valley  the  Vermillion  wiU  yet 
act  as  an  outlet  for  some  of  the  water  coming  into  the  Upper  Teche. 

The  bottom  land  forming  the  high- water  channel  is  covered  with  a  very  thick 
growth  of  large  trees. 

The  VermiUion,  so  far  as  it  is  a  navigable  stream,  is  but  a  tide  bayou,  and  does  not 
in  the  least  depend  on  any  fresh  water  for  its  navigation,  so  no  harm  could  be  done  to 
it  by  using  all  the  low-water  discharge  to  improve  the  navigation  of  the  Teche. 
For  any  other  purpose  the  Fusilier  is  useless  to  navigation,  ana  its  channel  needs  no 
clearing  out  to  make  it  available  as  a  feeder  to  the  Teche. 
Yours,  respectfully, 

H.  C.  Collins, 

AtsisUint  Engineer. 

Maj.  Amos  Sticknet, 

Corpi  ofEngineerSf  U.  S.  A, 
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IMPEOVEMENT  OF  SABINE    PASS  AND  BLUE    BUCK  BAR,   AND  OF  THE 

SABINE  AND  NECHES  RIVERS,  TEXAS. 


REPORT  OF  CAPTAIN  WILLIAM  H,  HEUER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1882,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

1.  Sabine  Pass  and  Blue  Buck  Bar,  Texas.      3.  Neches  River,  Texas. 

2.  Sabine  River,  Texas. 

EXAMINATIONS  AND  SURVEYS. 

4.  Sabine  Pass,  Texas,  through  Sabine  Lake  and  River  to  Orange  and  Sabine  Lake, 
and  the  Neches  to  Beaumont,  to  ascertain  the  practicability  and  cost  of  a  deep-water 
channel  from  Sabine  Pass  to  Orange  and  Beaumont. 


United  States  Engineer  Office, 

New  Orleans,  La.,  August  14, 1882. 

General  :  I  have  the  honor  to  forward  herewith  my  annaal  reports 
of  the  river  and  harbor  improvements  under  my  charge  for  the  fiscal 
year  ending  June  30, 1882. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Hbtjer, 
Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A, 


N  I. 

IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 

The  bar  at  Sabine  Pass  was  first  surveyed  in  1853,  and  a  depth  of  6 
to  7  feet  of  water  was  found.  It  was  resurveyed  in  1873  and  a  project 
was  made  for  dredging  a  channel  across  the  bar  to  be  of  sufficient  width 
for  navigable  purposes  and  from  12  to  15  feet  in  depth.  This  was  com- 
pleted in  1878,  but  the  cut  partially  refilled  and  dredging  was  resumed 
in  1880^  but  was  found  expensive,  and  the  dredged  channel  could  not  be 
maintained.  In  1881  a  resurvey  was  made,  showing  the  former  chan- 
nels nearly  obliterated,  and  a  new  project  was  made  for  obtaining  a 
channel  over  the  bar  by  means  of  jetties  estimated  to  cost  $3,177,606.50. 
This  project  was  referred  to  a  Board  of  Engineers,  and  their  report  was 
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sent  to  Congress  through  the  proper  channels  and  was  printed  as  iBx- 
ecucive  Document  No.  147,  on  March  29,  1882. 

The  dredge-boat  Essayons,  which  had  done  most  of  the  dredging  at 
this  work,  was  about  used  up  and  no  longer  suitable  for  work  here  or 
elsewhere,  and  was  therefore  recently  advertised  and  sold  at  public 
auction. 

With  the  funds  left  over  from  former  appropriations  and  those  made 
by  act  of  Congress  of  August  2, 1882,  there  is  now  available  $301,296.12 
for  commencing  work  on  the  new  project.  It  is  thought  that  this  will 
be  nearly  or  perhaps  quite  sufficient  to  place  in  position  the  foundation 
course  of  the  first  or  west  jetty,  which  is  18,120  feet  in  length,  or  nearly 
3^  miles.    It  is  recommended  to  do  the  work  by  contract. 

The  following  are  the  appropriations  and  allotments  thus  far  made 
on  Sabine  Pass : 

1852,  survey $5,000 

1872,  aUotment  for  survey 2,000 

1875 20,000 

1876 38,000 

1878 30,000 

1879 25,000 

1880 5O,00O 

1881 150,000 

18«2,  Augu8t2 150,000 

Total 470,000 

Money  statement. 

July  1, 1881,  amount  available $159,976  12 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1881 8,680  06 

July  1,  1882,  amount  available 151,296  06 

Amount  appropriated  by  act  passed  August  2,  188i 150,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 301, 296  06 

Amount  (esfimated)  required  for  completion  of  existing  project 2, 876, 310  44 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1884 500,000  00 


COMMERCIAX  STATISTICS. 

In  1872  it  was  reported  that  the  value  of  domestic  exports  from  Sabine  Pass  was 
11,505,731. 

In  tne  year  ending  June  30, 1881,  the  total  tonnage  passing  over  the  bar  was  re- 
ported at  4,659  tons,  and  the  value  of  exports  and  imports  was  estimated  at  189,510. 

A  railroad  is  now  nearly  completed  to  Sabine  Pass  and  trains  are  expected  to  run 
there  within  60  days.  Several  other  railways  are  projected  to  terminate  at  Sabine 
Pass. 

The  work  is  in  the  collection  district  of  Galveston,  Texas,  about  60  miles  distant, 
and  the  nearest  light-house  is  at  Sabine  Pass.  It  is  estimated  that  |500,000  can  profit- 
ably be  expended  in  continuing  the  work  of  building  jetties  during  the  fiscal  year 
ending  June  30,  1884. 


N  2. 
IMPROVEMENT  OF  SABINE  RIVER.  TEXAS. 

This  work  was  in  charge  of  Gapt.  C.  E.  L.  B.  Davis,  United  States 
Engineers,  until  October  23,  1881,  when  it  was  transferred  to  me. 
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The  original  depth  of  water  at  the  moath  of  this  river  on  its  bar  was 
3i  feet. 

The  project  for  improvement  made  in  1871  and  moditied  in  1873  was 
to  deepen  the  water  at  the  mouth  of  the  liver  to  admit  vessels  drawing 
5  feet  of  water  and  to  accommodate  the  commerce  of  the  region  through 
which  the  river  runs. 

In  1878  Congress  made  an  appropriation  of  $10,000  for  improving 
the  river,  and  in  1879,  $6,000  more  was  appropriated  for  the  same  pur- 
pose ;  in  1880  another  amount  of  $5,000  was  appropriated,  and  in  1881, 
$7,000  was  added  to  continue  the  improvement. 

tip  to  June  30,  1881,  with  the  funds  available  a  channel  was  dredged 
over  and  through  the  bar  at  the  mouth  of  tJie  river,  having  a  least 
depth  of  6  feet  of  water  in  it  and  varying  from  70  to  100  feet  in  width, 
and  contracts  were  made  for  cutting  away  trees  on  the  banks  of  the 
Narrows,  removing  snags,  and  making  cut-offs  in  the  Narrows. 

PKOGRESS  MADE  DURING  YEAR  ENDING  JUNE  30,  1882. 

Mr.  Hyatt's  contract  was  completed  in  November,  1881,  for  which  he 
received  $5,950.  He  made  a  cut-off  from  the  main  river  into  the  Nar- 
rows 315  feet  in  length,  varying  fi'om  60  to  75  feet  in  width,  and  having 
a  depth  of  5  feet  of  water  in  it;  the  bottom  was  of  quicksand.  About  165 
cubic  yards  of  earth  were  removed  from  the  upper  side  of  this  channel 
to  aid  descending  boats  in  turning  into  the  cut. 

At  Dead  Bend,  in  the  Narrows,  a  short  cut-off  was  made  about  70 
feet  in  width  and  having  a  depth  of  7  feet  of  water  at  ordinary  low- 
tide,  and  all  sunken  logs  and  snags  were  cut  off  or  removed  in  the 
upper  4J  miles  of  the  Narrows.  The  improvements  thus  far  made 
enable  vessels  drawing  not  over  5  feet  of  water  to  reach  the  head  of 
the  Narrows,  about  30  miles  above  the  town  of  Orange,  at  such  times 
as  there  is  this  depth  of  water  in  the  river.  This  leaves  about  60  miles 
of  river  above  the  head  of  the  Narrows  yet  to  be  improved,  which  may 
enable  small  steamboats  to  get  up  to  Belgra<le  with  a  little  less  danger 
than  at  present  during  such  times  as  there  is  any  navigable  water  in 
the  river. 

Major  Mansfield  estimated  this  60  miles  of  river  improvement  to  cost 
about  $5,000.  From  the  best  information  I  could  get,  while  recently  in 
this  vicinity,  1  was  informed  that  whenever  boats  (meaning  steamboats) 
could  get  through  the  Narrows,  they  could  get  up  to  Belgrade,  but 
that  at  present  there  was  not  water  enough  in  the  river  to  float  a  skiff 
from  Belgrade  to  Orange.  At  Belgrade  the  river  is  reported  to  be  150 
feet  wide,  and  the  place  is  said  to  contain  one  family,  who  keep  a  small 
store.  There  are  a  few  settlements  on  the  river  above  Belgrade,  but 
the  largest  of  them  has  a  population  (it  is  reported)  of  over  thirty  per- 
sons. During  high-water  (flood  in  the  river)  steamboats  make  a  few 
trips  to  East  Hamilton,  where  the  water  sometimes  rises  to  a  height  of 
25  feet,  and  bring  down  such  cotton  as  can  be  had.  In  1878, 1,800  bales 
were  thus  transported  by  river,  but  most  of  it  goes  overland  to  Shreve- 
I)ort,  La.  The  principal  interest  on  the  river  is  that  of  log  cutting,  and  the 
logs  are  floated  or  rafted  to  Orange,  Tex.,  where  there  are  some  fine 
saw-mills.  The  log-men  desire  that  a  dam  be  built  across  the  head  of 
Old  River,  at  junction  of  Old  River  with  the  Narrows,  as  they  claim 
tiiat  many  of  their  logs  are  lost  by  floating  into  Old  River,  where  a  raft 
i8  formed  and  is  impassable,  instead  of  into  the  Narrows.  It  is  very 
qoestionable  if  government  is  justified  in  damming  a  river  for  the 
sake  of  saving  a  few  hundred  logs,  i>articularly  when  the  construction 
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of  such  a  dam  must  throw  an  immeuse  volume  of  water  throng^h  the 
Narrows  during  Hoods,  and  probably  cause  banks  to  cave  and  trees  to 
fall,  thus  causing  new  obstructions  to  such  channel  as  can  be  navigated, 
for  possibly  one-half  of  the  year.  Some  idea  of  the  uncertainty  aud 
cost  of  improving  this  river  may  be  had  from  the  fact  that  in  1856  the 
State  of  Texas  appropriated  over  $50,000,  and  in  1874  a  large  amount 
of  State  land,  for  the  improvement  of  the  river.  Snags  were  cut  out  aud 
removed,  and  timber  near  the  banks  was  deadened,  but  no  useful 
results  remain. 

In  July,  1881,  a  contract  was  made  with  General  J.  E,  Slaugrliter, 
to  dredge  the  bar  at  the  mouth  of  the  river  with  a  view  to  make  the 
channel  thereaswide  and  deep  as  the  funds  available — about  $12,000 — 
would  permit.  The  contract  was  for  37  cents  per  cubic  yard.  The 
completed  cut  will  not  be  over  6  feet  in  depth  and  as  wide  as  cau  be 
made  for  this  money.  Work  on  this  contract  has  not  yet  commenced, 
but  the  contractor  was  directed  to  begin  his  work  not  later  than  Sep- 
tember 1,  1882. 

* 

PROBABLE  OPERATIONS    FOR  THE  YEAR    ENDING  JUNE  30, 1883. 

To  dredge  at  the  mouth  of  the  river  as  far  as  funds  will  permit,  and 
in  case  it  becomes  necessary  to  remove  any  falling  trees  in  the  Narrows, 
to  do  so;  and  when  the  channel  at  mouth  of  river  is  completed  to  mark 
it  with  stakes  or  piles  so  that  vessels  may  know  where  the  channel  is. 

The  following  are  the  amounts  thus  far  appropriated  for  this  river: 

1878 $10,000 

1879,  March  3 6,000 

1880,  June  14 5,000 

1881,  March  3 7,000 

1882,  August  2 4,000 

32,000 

OIUGINAL  ESTIMATES. 

Work  at  mouth  (report  of  1871) $38,000 

Removing  snags,  &c.  (report  of  1873) 18, 000 

Work  on  the  Narrows  (report  of  1880) 17,500 

This  work  is  not  susceptible  of  permanent  improvement,  and  with 
the  funds  now  available  it  is  thought  that  the  river  can  be  improved 
sufficiently  to  accommodate  all  vessels  using  it  for  several  years  to 
come;  hence  no  appropriation  is  recommended  for  the  year  ending  June 
30,  1884. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light-houae 
is  at  Sahine  Pass. 

Three  or  four  steamhoats  run  on  the  river  when  there  is  business  or  water  for  them, 
and  several  small  sailing  vessels  rnn  below  Orange,  aggregating  perhaps  1,500'  tons.  The 
mills  at  Orange  can  cut  all  the  logs  they  get,  and  more;  in  1881  it  is  reported  that 
30,000,000  feet  B.M.  was  shipped.  Since  then,  perhaps  the  largest  portion  now  leaves 
there  by  rail,  as  the  railway  is  completed  from  Texas  to  New  Orleans. 

Money  statement 

July  1,  1881,  amount  available |17,935  84 

Julv  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 6,130  75 

July  1,  1882,  amount  available 11,806  09 

Amount  appropriated  by  act  passed  August  2,  lti82 4,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 15, 805  09 
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IMPBOYEMENT  OF  NECHES  BtVEB,  TEXAS. 

This  river  was  surveyed  in  1872-'73,  and  resarveyed  fipom  Bevilport 
to  its  mouth  in  1880. 

When  work  was  commenced  on  the  river,  the  bar  at  the  month  had 
but  2i  feet  water  on  it;  a  channel  was  dredged  through  the  bar,  hav- 
ing  5  feet  of  water  in  it^  and  varying  in  width  from  ^  to  60  feet;  the 
narrow  cut  (30  feet  width)  was  short,  only  about  1,200  feet  in  length. 
In  the  fiscal  year  ending  June  30, 1882,  the  river  was  improved  between 
Yellow  Bluff  and  Bevilport  by  cutting  away  certain  overhanging  trees 
from  the  banks,  cutting  out  sunken  snags  and  logs,  &c.  This  work 
was  done  by  contract  awarded  to  Neyland  ft  Henderson,  at  a  cost  of 
$7,405.50.  The  river  is  now,  therefore,  navigable  during  high-water 
stages,  say  three  months  in  the  year,  to  Bevilport,  and  at  low- water 
btage  to  Weiss  Bluff,  where  one  small  steamboat  runs  with  some  pre- 
tensions to  regularity. 

With  the  appropriation  made  August  2, 1882, 15,000^  it  is  possible  that 
a  contract  may  be  made  for  widening  the  narrow  portion  of  the  channel 
on  the  bar  at  the  mouth  of  the  river,  and  for  driving  a  line  of  stake 
piles  along  one  edge  of  the  channel. 

The  following  are  the  appropriations  thus  far  made  for  improving 
this  river: 

Jane  3,  1878 $8,000 

March  3,  1879 5,000 

Jane  14,  1880 5,000 

March  3,  1881 3,000 

Aagnst2,  1882 5,000 

Total 26,000 

The  T?ork  is  located  in  the  collection  district  of  Galveston.  The  nearest  light-hoose 
is  at  Sabine  Pass. 

Money  statement. 

July  1,  1881,  amount  available $8,007  56 

Jaly  1,  1882,  amount  expended  daring  fiscal  year,  exclusive  of  oatstandiniF 
liabilities  July  1,  1881 7,726  12 

July  1,  1882,  amount  available 281  44 

Amount  appropriated  by  act  passed  Augrust  2,  1882 5,000  00 

Amoant  available  for  fiscal  year  ending  June  30, 1883 5, 281  44 

■ 

COMMERCIAL  STATISTICS. 

It  has  beeu  estimated  that  10,000  bales  cotton  could  be  raised  on  this  river ;  the 
amount  actually  raised  and  shipped  is  not  known.  The  principal  business  is  floating 
logs  to  Beaumont;  about  2,000,000  feet  per  month  are  now  floated.  The  Sabine  Pass 
and  East  Texas  Railroad  now  runs  close  to  the  Neches  Elver,  and  is  nearly  completed 
to  a  point  above  the  head  of  navigation  on  this  river;  so  that  when  there  is  no  water 
in  the  river  for  steamboats  to  run,  cotton  producers  can  ship  their  product  by  rail. 

Small  appropriations  may  be  occasionally  necessary  to  do  some  oredging  to  the  bar 
at  the  mouth  of  the  river. 

90  E 
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EXAMINATION  OF  SABINE  PASS,  TEXAS,  THROUGH  SABINE  LAKE  ANO 
RIVER  TO  ORANGE,  AND  SABINE  LAKE  AND  THE  NECHES  RIVER  TO 
BEAUMONT,  TO  ASCERTAIN  THE  COST  AND  PRACTICABILITY  OF  A 
DEEP  WATER  CHANNEL  FROM  SABINE  PASS  TO  ORANGE  AND  BEAU- 
MONT. 

Office  United  States  Engineers, 

New  Orleans^  La.^  January  11,  1882. 

General:  The  river  and  harbor  act  of  March  3, 1881,  provides  tor 
an  examination  or  survey  of  '^  Sabine  Pass,  Texas,  through  Sabine  Lake 
and  Biver  to  Orange,  and  Sabine  Lake  and  the  Neches  Eiver  to  Bean- 
mont,  to  ascertain  the  cost  and  practicability  of  a  deep-water  chanDel 
from  Sabine  Pass  to  Orange  and  Beaumont." 

From  a  personal  examination  of  a  considerable  portion  of  the  waters 
herein  referred  to,  viz,  Sabine  Pass  through  the  Lake  and  Neches  River 
to  Beaumont,  from  the  study  of  the  survey  charts  of  Sabine  Biver,  and 
from  information  from  persons  navigating  Sabine  Lake  (which  lake,  I 
believe,  has  never  been  surveyed),  I  am  enabled  to  submit  the  following 
report: 

The  Sabine  Pass  is  a  body  of  water  about  1,800  feet  wide  in  its  nar- 
rowest part,  about  6  miles  in  length,  and  having  a  depth  of  water  through 
it  varying  ft*om  6  to  40  feet.  It  forms  a  part  of  the  boundary  between 
the  States  of  Louisiana  and  Texas,  and  connects  the  waters  of  the  Galf 
of  Mexico  with  those  of  Sabine  Lake.  In  approaching  Sabine  Pass  from 
the  Oulf  we  find  a  soft  mud  bar,  whose  distance  across,  measured  from 
IS  feet  depth  outside  to  the  same  depth  inside,  is  a  little  over  4  miles* 
and  whose  crest,  which  is  about  2  miles  across,  has  a  very  nearly  uni- 
form depth  of  6  feet  of  water  upon  it. 

Once  over  the  bar,  the  channel  l)egins  to  deepen,  and  maintains  a 
good  navigable  depth  of  about  18  feet  (except  over  one  small  reef  of 
shell,  about  200  feet  across  it,  over  which  there  is  about  12  feet  of  depth) 
until  the  head  of  Sabine  Pass  is  reached.    Directly  opposite  the  small . 
town  of  Sabine  Pass  the  channel  is  over  30  feet  in  depth.    Above  the 
town  the  pass  begins  to  widen  and  shoal  somewhat  until  an  obstruction 
called  Blue  Buck  Bar  is  reached,  which  is  between  4  and  5  miles  above 
the  town.    This  bar  is  of  mud  and  shells;  has  a  channel  through  it  5} 
feet  in  depth,  and  about  2,000  feet  in  width,  and  of  which  the  length  is 
about  If  miles.     When  this  bar  is  crossed  we  are  in  what  is  known  as 
Sabine  Lake,  which  has  a  depth  of  water  in  it  varying  from  6^  to  8  feet. 
The  lake  is  about  15  miles  in  length  and  about  8  miles  in  width.    The 
deepest  water,  about  8  feet,  is  found  near  the  eastern  shore.    Small  ves- 
sels navigating  the  lake,  however,  generally  go  for  Blue  Buck  Bar,  to- 
ward the  head  of  the  lake,  directly  toward  the  mouth  of  the  Sabine  or 
Neches  rivers.    On  either  of  these  lines  the  depth  of  water  is  nearly 
uniform,  aud  varies  from  6^  to  7^  feet.    The  Neclies  Biver  has  two  mouths 
and  the  Sabine  Biver  three.    These  rivers  are  only  about  3  miles  apart, 
and  at  the  month  of  each  of  them  is  found  a  bar  composed  of  fine  sand 
and  mud,  sediment  brought  down  by  the  rivers,  and  having  a  channel 
through  them  about  a  mile  in  length.    The  Sabine  River  Bar  has  a  chan- 
nel through  it  6  feet  in  depth,  and  from  70  to  100  feet  in  widtii.     From 
this  bar  to  the  town  of  Orange,  about  12  miles  distant,  the  least  depth 
of  water  fc  the  river  is  18  feet. 

Thr  NechesBarhHshad  a  channel  dredged  through  it  5  feet  in  depth, 
whose  least  width  was  30  leet,  and  of  which  the  average  width  wa«  60 
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feet.  From  the  bar  to  the  town  of  Beaumont,  about  28  miles  distant, 
the  least  depth  of  water  in  the  river  is  16  feet. 

Two  small  steamboats  run  on  the  Neches  Biver  between  Sabine  Pass 
sMid  Beaumont,  one  of  which  is  supposed  to  make  weekly  trips ;  the 
other  makes  an  occasional  trip. 

The  Sabine  Biver  is  used  by  small  sailing  vessels,  drawing  5  to  6  feet 
of  water,  and  engaged  in  the  lumber  business. 

Beaumont  and  Orange  are  two  small  but  flourishing  towns,  engaged 
principally  in  the  lumber  business ;  and  the  railroad  running  from  l^ew 
Orleans  to  Texas  parses  through  both  places. 

We  come  now  to  the  practicability  of  getting  a  "  deep-water  channel  ^ 
from  Sabine  Pass  to  Beaumont  and  Orange. 

At  present  there  is  a  channel  5  feet  deep  between  these  places. 

To  get  a  6-fO(>t  channel,  we  should  have  to  cnt  through  Blue  Buck  Bar, 
Sabine  River  Bar,  and  Nechee  River  Bar,  an  aggregate  length  of  about 
4i  miles ;  estimating  the  channel  at  100  feet  in  width,  would  require  the 
removal  of  about  70,000  cubic  yards  of  material,  which,  at  'Mi  cents  t^r 

yard,  would  cost $21,000 

A  channel  7  feet  deep  would  cost,  approximately 42, 000 

A  channel  8  feet  deep  would  have  to  be  cut  into  the  lake,  and  across  its 
entire  length,  1  foot  depth ;  therefore  an  8-foot  channel  would  require 

about  499,046  cubic  yards  dredging,  at  30  cents,  or 149. 713 

A  10-foot  channel  would  cost — 1,259,348  cubic  yards,  at  30  cents 377, 804 

A  16-foot  channel  would  cost,  approximately^,500,000  cubic  yards,  at  30 

cents 1,350,00 

For  every  foot  in  depth  beyond  7  feet,  a  channel  must  be  cut  at  least  18  miles  in 
length. 

It  seems  nseless  to  carry  the  calculation  and  estimate  farther.  The 
present  depth  of  5  feet  of  water  is  more  than  sufficient  for  all  the  re-* 
qnirements  of  commerce  of  this  locality  for  many  years  to  come.  There 
is  no  interest  worth  mentioniug  at  either  Beaumont  or  Orange  other 
tiian  that  of  the  lumber  trade,  and  the  mills  at  both  places  cannot  be 
kept  busy  all  the  year  round  on  account  of  the  difficulty  of  getting 
logs ;  and  this  difficulty  is  not  due  to  any  lack  of  water  fr^totr  Beaumont 
or  Orange.  Until  the  bar  at  the  outer  end  of  Sabine  Pass  is  improved, 
which  wiU  require  at  least  two,  and  possibly  four  years  of  work,  and  will 
probably  cost  at  least  12,000,000,  it  seems  useless  to  try  to  get  a  deeper 
channel  to  Beaumont  or  Orange.  Any  vessel  which  can  now  get  into 
Sabine  Lake  can  get  to  Beaumont  or  Orange. 

Eespectfully  submitted. 

W.  H.  Hetjeb, 
Captain  of  Eiigineeri. 

The  Chief  of  Engineers,  U.  S.  A. 


survey  of  entrance  to  sabine  pass,  texas. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washivigton^  D.  C,  March  27, 1882. 

Sir:  1  have  the  honor  to  submit  herewith  a  copy  of  a  report  to  this 
office  from  Capt.  W.  H.  Heuer,  Corps  of  Engineers,  of  the  results  of  a 
survey  of  the  entrance  to  Sabine  Pass,  Texas,  made  with  the  view  of  a 
reconsideration  of  the  plan  of  improvement,  together  with  a  copy  of  a 
report  from  the  Board  of  Engineers  for  Fortifications  and  for  Eiver  and 
Harbor  Iiuprovemeuts,  to  which  Captain  Ueuer's  report  was  referred  for 
examination. 
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For  the  purpose  Qf  securing  deeper  water  over  the  bar  at  this  place 
it  was  determined  in  1877  to  confine  the  improvement  to  dredging  a 
channel  of  a  width  only  sufficient  for  the  needs  of  commerce  and  12  feet 
deep.  This,  however,  has  proved  very  expensive,  owing  to  the  locality 
being  exposed  and  distant  from  supplies,  and  insufficient  because  the 
material  forming  the  bottom  of  the  channel  is  such  as  to  require  con- 
stant dredging  to  prevent  filling  up,  and  has  led  to  the  consideration  of 
measures  for  the  preservation  of  a  channel,  among  others  by  jetties, 
with  the  view  of  contracting  the  width  of  the  entrance  so  as  to  induce 
scour.  In  the  reports  herewith  submitted  the  subject  is  treated  so  fully 
that  I  beg  leave  to  suggest  they  be  transmitted  to  the  House  of  Bepre- 
sentatives  for  the  information  of  the  Committee  on  Commerce. 
Very  respectfully,  your  obedient  servant, 

H.  G.  Wrioht, 
Chief  of  JBngineerSj 
Brig,  and  Bvt  Maj.  Oen. 
Hon.  BoBERT  T.  Lincoln, 

Secretary  of  War. 


report  of  capt.  w.  h.  hever,  corps  of  engineers. 

Office  United  States  Engineers, 

New  OrleanSf  La.^  Jam/aary  28, 1882. 

General  :  I  have  the  honor  to  forward  in  a  separate  package  by 
mail  this  day  a  report,  project,  and  estimate  on  Sabine  Pass,  Texas. 
The  maps  will  be  forwarded  by  express  on  the  30th  January,  lo82. 

As  the  estimated  cost  of  the  work  exceeds  $3,000,000, 1  have  to  re- 
quest that  the  report  be  referred  to  a  Board  of  Engineers  for  consider- 
ation, report,  and  advice. 

Very  respectfuUy,  your  obedient  servant, 

W.  H.  HEUEk, 
Captain  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT. 


United  States  Engineer  Office, 

New  Orleans^  La.j  January  28, 1882. 

What  is  known  as  Sabine  Pass  is  a  body  of  water  a  little  more  than  7 
miles  in  length,  varying  in  width  from  one-third  to  1^  miles,  and,  with  the 
exception  of  about  900  feet  in  length  in  the  aggregate,  nas  a  channel 
through  it  carrying  a  least  depth  of  18  feet  of  water,  whose  average 
width  is  about  500  feet.  This  channel  in  places  has  depths  as  great  as  39 
feet.  The  900  feet  exceptional  length  above  referred  to  contains  depths 
varying  from  12  to  17  feet,  lies  on  a  shell  reef  which  can  be  easily  and 
economically  dredged  through. 

The  pass  forms  a  portion  of  the  boundary  between  the  States  of 
Louisiana  and  Texas,  and  connects  the  waters  of  the  Gulf  of  Mexico 
with  those  of  Sabine  Lake,  into  which  the  Keches  and  Sabine  rivers, 
each  having  numerous  small  tributaries,  flow. 

As  we  approach  the  southern  or  Gulf  end  of  the  pass,  we  find  the 
banks  much  farther  apart  than  they  are  higher  up,  thus  forming  a  fun- 
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nel  or  bell-shaped  moutli,  beyoDd  which  there  is  a  large  soft  mud  bar 
having  a  tolerably  uniform  depth  of  a  little  less  than  7  feet  of  water  on 
it8  crest,  and  of  which  the  shortest  distance  across  measured  between 
the  18-foot  carves  is  18^470  feet,  or  about  3^  miles.  The  inner  slope  of 
the  bar  from  the  7  to  the  18  foot  carves  of  depth  is  8,000  feet,  or  about 
1  on  727  feet ;  the  outer  slope  is  also  about  1  on  727  feet. 

On  both  sides  of  the  pass,  and  extending  for  many  miles,  the  country 
is  nearly  flat,  the  average  elevation  of  its  surface  being  less  than  2  feet 
above  the  level  of  mean  low- water.  In  1873  Major  Howell,  in  running 
a  line  from  Galveston  to  Sabine  Pass  for  a  canal,  reports  the  highest 
land  met  with  at  about  5  feet  high,  one-half  a  mile  in  width,  and  situ- 
ated about  4  miles  to  the  westward  of  Sabine  Pass. 

The  shore  line,  along  the  coast,  extending  from  10  miles  to  the  west- 
ward and  nearly  200  miles  to  the  eastward  of  Sabine  Pass,  is  a  marshy 
alluvion,  and  forms  very  nearly  an  arc  of  a  circle  whose  center  is  situ- 
ated in  the  Gulf  of  Mexico,  distant  about  150  geographical  miles.  The 
18-foot  curve  of  depth  runs  nearly  parallel  to  and  is  about  3  miles  dis- 
tant from  the  shore  line,  while  the  10-fathom  curve  is  nearly  40  miles 
out  in  the  Gulf. 

In  1873  a  survey  was  made  of  Sabine  Pass  Bar  under  the  direction 
of  Major  Howell,  by  Lieut.  H.  M.  Adams,  who  reported  6^  feet  of  water 
on  it.  In  1877  and  1878  another  survev  was  made  of  the  bar  and  ex- 
tending  through  the  pass,  under  Major  Qowell's  direction;  and  the  sur- 
vey just  completed  under  my  direction  shows  that  since  1873  no  material 
changes  have  occurred,  except  that  where  narrow  channels  were  dredged 
through  the  bar,  particularly  on  the  crest  and  outer  slope,  they  failed 
to  maintain  themselves. 

A  condensed  history  of  the  work  for  the  improvement  of  Sabine  Pass 
and  its  bar  is  about  as  follows :  In  1853  Lieut.  Henry  L.  Smith  made  an 
examination  and  partial  survey,  and  estimated  for  a  dredged  channel 
cut  to  9  feet  depth  at  a  cost  of  $7,000,  and  finally  says  that  <^  nothing 
seems  necessary  to  be  done  to  improve  the  bar  at  the  entrance  of  this 
harbor.''    See  page  926,  Chief  Engineer's  Report,  volume  1,  1875. 

In  1873,  Lieutenant  Adams,  in  his  report,  says : 

No  improvemeut  seems  to  be  required  on  the  Sabiuo  (Pass)  Bar.  The  vessels  now 
in  the  Sabine  trade  have  no  trouble  in  crossing  the  bar  at  ordinary  low  water. 

In  1875  Ms^jor  Howell  reported  a  plan  and  estimate  for  dredging  a 
channel  across  the  bar  (page  946,  volume  1, 1875,  Chief  of  Engineer's 
Report ;  also  page  902,  report  for  1879). 

Congress  appropriated  $20,000  for  this  work.  The  work  was  let  by 
contract.  The  contractors  took  out  about  33,000  cubic  yards  of  soft 
material  by  dredging,  and  then  threw  up  their  contract.  In  1876  Con- 
gress appropriated  $38,000  additional  for  the  work,  proposals  were  in- 
vited, but  as  the  lowest  bid  would  not  complete  a  channel  12  feet  deep 
over  the  bar  all  bids  were  rejected.  The  United  States  dredge-boat 
Essay ons  went  there  and  about  half  completed  a  channel  12  to  io  feet 
deep,  when  her  boilers  failed.  In  January,  1878,  the  dredge-boat  McAl- 
lister, with  all  on  board,  was  lost  in  attempting  to  go  to  Sabine  Pass 
from  the  Mi8sissippi  River.  In  L878  the  Essay  ons  resumed  work  and 
obtained  a  channel  12  feet  deep,  75  feet  in  its  least  width,  and  about 
18,000  feet  in  length.  She  was  then  taken  away  for  repairs.  In  1878 
$  iOjOOO  was  appropriated.  In  1879  $2j,000  was  appropriated,  and  in 
1880,  $50,000  more  was  appropriated.  In  September,  1880,  the  Essayons 
again  went  to  Sabine  Pass  and  remained  until  August,  1881,  having 
worked  on  the  bar  482  hours  during  this  time,  when  she  was  again  sent 
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away  for  repairs.    In  Juno,  1881,  Captain  Davis,  United  States  Eogi- 
neers,  wlio  had  recently  been  assigned  to  the  worki  said  in  his  rei>ort : 

^I  carefully  soauded  the  bar  from  a  suiali  boat,  runuiii^  dlairoually  acrodti  the  chauuel 
from  side  to  side.  On  ever^  crossing  but  three  I  foand  12  feet  or  more,  on  the  three 
crossings  the  soundings  bein^  11.9,  11.9,  and  11  feet,  respectively,  which,  consideriug 
that  np  to  that  date  no  dredging  hskd  been  done  in  over  a  month,  was  a  better  showing 
than  I  expected.  Still,  the  deep  water  was  narrow  and  difficult  to  find.  The  Coaat 
Survey  steamer  Gedney,  light- house  steamer  Greraniuui,  and  revenue  cutter  McLiane, 
all  report  shoal  water  of  late,  about  5^  feet,  showing  that  the  line  of  deep  water  must 
be  very  narrow  and  impracticable  for  purposes  of  navigation. 

The  survey  just  completed  shows  how  little  of  the  former  dredged 
channel  remains.  It  is  so  narrow  and  so  nearly  obliterated  that  in  many 
places  but  one  sounding  could  be  obtained  in  crossing  it. 

The  appropriations  and  allotments  to  the  present  time  applicable  to 
Sabine  Paas  have  aggregated  $320,000,  of  which  about  1167,000  has 
been  expended^  by  far  the  greater  portion  in  dredging  and  repairs  to 
dredging  machinery,  and  for  which  we  have  no  practicable  channel  to 
show.  There  remains  now,  available  for  use  on  this  work,  in  round 
numbers,  $153,000. 

The  bar  at  Sabine  Pass  is  composed  of  a  sticky,  soft,  blackish-blue 
mud,  known  to  be  such  by  borings  and  probings  made  on  January  2, 
J882,  to  a  depth  of  30  feet  below  the  water  surface.    The  borings  were 
made  in  various  places  on  the  bar,  some  on  the  crest,  others  on  the  inner 
and  enter  slopes.    Gas  pipes  y/ere  pushed  through  the  mud  to  depths 
of  30  feet  and  their  contents  examined.    An  iron  rod,  three-quarters  of 
an  inch  square  and  20  feet  in  length,  pointed  at  its  lower  end,  wonld 
of  its  own  weight  penetrate  from  6  to  12  feet  in  the  mud ;  two  men,  by 
pushing  on  it  with  a  slight  effort,  could  force  it  down  its  full  length, 
and  could  push  a  1^  inch  gas  pipe  down  30  feet.    The  bar  is  probably 
a  drift  and  wave  bar,  and  is  certainly  not  a  delta  bar,  for  the  reason 
that  the  Sabine  and  Xeches  rivers,  which  carry  considerable  solid 
matter,  drop  this  matter  at  or  near  their  mouths,  near  the  head  of 
Sabine  Lake,  whose  waters  form  a  settling  basin  for  this  sediment,  which 
is  dropped  about  25  miles  above  the  Sabine  Pass  Bar.    It  is  thought 
that  the  mud  of  which  this  bar  is  composed  is  eroded  from  the  soft  allu- 
vial soil  forming  the  coast  for  several  hundred  miles  to  the  eastward, 
and  is  brought  here  by  the  wind  waves  and  tidal  currents.    When  the 
Essayons  was  cutting  at  the  channel  in  1881  it  was  reported  that  there 
were  some'clay  ridges  running  across  the  channel  and  underlying  the 
mud  at  a  depth  of  about  16  feet  below  the  water  surface.    As  I  could 
find  none  of  these  chiy  ridges,  and  as  no  borings  had  previously  been 
made  on  or  near  the  bar,  inquiry  developed  the  fact  that  the  clay  was 
supposed  to  be  there  on  account  of  the  diflficulty  which  the  Essayoiis 
had  in  cutting  through  it,  and  by  the  color  which  the  suspended  parti- 
cles gave  the  water  while  being  stirred  up. 

In  searching  for  this  clay  on  January  2,  1882,  with  a  pole,  in  a  small 
boat,  I  found  numerous  places  where  the  bottom  was  hard  or  offered  a 
slight  resistance  to  the  pole,  but  upon  pushing  through  it  again  found 
the  characteristic  soft  mud  at  a  depth  of  2  to  3  inches  below  the  slightly 
indurated  mud.  The  surveying  party  who  carefully  examined  the  local- 
ity of  the  former  dredged  channel,  found  great  numbers  of  these  hard 
patches,  but  never  anything  approaching  clay  in  appearance  or  hard- 
ness. The  care  with  which  this  examination  was  made  can  be  judged 
from  the  numerous  soundings  in  and  near  the  old  channel  lines.  The 
only  sand  found  in  the  vicinity  of  Sabine  Pass  is  a  small  strip  10  to  15 
feet  wide,  which  of  late  years  has  formed  on  Texas  Point. 

We  are  therefore  almost  justified  in  stating  that  the  bar  is  composed 
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of  soft  mild  to  a  depth  of  30  feet  below  the  water  surface,  as  no  traces 
of  clay,  sand,  nor  shell  were  found. 

The  tidal  current  flowing  out  ot  Sabine  Pass,  after  leaving  there, 
owing  to  the  long  distance  of  the  bar  from  the  throat  of  the  pass,  spreads 
and  loses  so  much  of  its  velocity  that  it  has  not  sufficient  strength  to 
dcour  much,  if.  any,  of  this  mud  from  the  bar.  The  feeble  current,  the 
softness  of  the  mud,  the  narrow  dredged  channel,  itfi  steep  side  slopes, 
and  the  pounding  of  the  sea  on  the  bar,  and  the  currents  across  the 
channel  instead  of  through  it,  are  amply  sufficient  to  explain  the  non- 
maintenance  of  the  dredged  channel. 

An  examination  of  the  map  shows  the  changes  which  have  occurred 
in  the  shore  lines  of  the  outer  portion  of  Sabine  Pass  within  the  last 
three  years.  Louisiana  Point  has  in  places  washed  away  about  200  feet 
ill  distance,  while  Texas  Point  has  made  out  about  the  same  distance. 

TIDES. 

On  the  map  is  shown  a  diagram  of  the  tides,  reduced  from  the  self- 
registering  gauge,  for  the  month  of  December,  1881.  We  find  the  mean 
rise  and  fall  of  the  tides  to  be  1.4  feet,  while  the  extremes  between  the 
highest  and  lowest  water  during  the  month  were  4.4  feet. 

The  height  and  time  of  duration  of  the  tides  at  this  locality  are  very 
much  influenced  by  the  winds.  On  two  occasions  in  November  and 
December,  1881,  the  tide  was  running  flood  for  twenty  consecutive 
hours,  and  in  nine  instances  it  ran  ebb  for  sixteen  consecutive  hours. 

By  tabulating  all  of  the  tides  during  November  and  December,  1881, 
we  rind  that  the  average  duration  of  the  flood-tide  was  seven  and  three- 
tenths  hours,  while  that  ot  the  ebb  was  nine  and  three-tenths  hours. 

This,  unexplained,  would  indicate  that  the  ebb  was  much  more  slug- 
gish than  the  flood  tide,  when  the  contrary  was  known  to  be  the  fact 
from  numerous  current  observations,  and  Is  due  to  the  drainage  water 
carried  out  on  the  ebb-tide.  Owing  to  the  contrary  currents  in  the  pass 
flowing  out  on  the  suifacefor  over  two  hours  when  a  current  at  a  lower 
level  was  running  in,  it  was  almost  impossible  to  gauge  the.  volume  of 
water  passing  throngh  the  pass  in  any  tide  with  anything  like  accuracy. 
We  found  on  the  bar  the  mean  rise  and  fall  of  the  tides  to  be  about 
1.4  feet ;  at  the  town  of  Sabine  Pass,  the  mean  height  of  the  tide  was 
a  little  less,  but  over  1  foot  in  height.  In  the  Sabine  and  Neches  rivers, 
50  miles  from  Sabine  Pass,  the  tides  are  said  to  be  felt,  and  yet  at  the 
mouth  of  both  of  these  rivers,  where  the  bars  have  been  dredged,  we 
have  no  records  of  the  tidal  range.  For  our  purposes  we  can  get  a  good 
idea  of  the  volume  of  the  tidal  prism  by  considering  Sabine  Lake  as  our 
tidal  reservoir. 

The  lake  is  about  15  miles  long  by  8  miles  in  width,  covering  an  area 
of  about  120  square  miles.  At  the  lower  end  of  the  lake  the  tide  rises 
1  foot.  At  the  northern  end  of  the  lake  we  don't  know  what  the  tide 
is,  so  we  shall  call  it  0.  This  gives  a  mean  height  of  one-half  foot?  over 
an  area  of  120  square  miles,  or  a  volume  of  1,67^,704,000  cubic  feet,  which 
flows  in  in  seven  and  three-tenths  hours  and  out  in  nine  and  three-tenths 
hours.  This  gives  a  flow  during  flood-tide  of  an  average  of  63,650  cubic 
feet  per  second,  and  during  an  ebb  of  50,000  cubic  feet  per  second. 

The  Keches  and  Sabine  rivers  drain  an  area  of  country  embracing 
about  9,000  square  miles,  over  which  there  is  an  average  annual  rainfall 
of  upwards  of  50  inches  of  rain,  (^The  average  for  ten  years  at  Galves- 
ton, only  60  miles  distant,  is  51.68  inches,  and  we  know  it  to  be  more  in 
the  timbered  country  of  the^e  rivers.)    Galling  the  rainfall  50  inches, 
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and  allowing  one-half  to  be  lost,  we  would  then  have  155,282  cable  feet 
of  water  per  sqaare  mile  per  day  which  mast  flow  out  in  li  ebb-tides,  or 
say  fourteen  hours,  or  at  an  average  rate  of  27,727  cubic  feet  per  second* 
This  added  to  the  50,000  cubic  feet  per  second  mentioned  above,  gives* 
the  ebb-tide  volume  an  average  steady  flow  of  77,727  cubic  feet  per 
second.  This  flows  through  Sabine  Pass.  At  two  places  in  the  pass 
where  it  is  narrow — one  opposite  the  upper  end  of  the  town  and  the  other 
opposite  the  light-house — the  two  places  being  about  4  miles  apart,  care- 
ful cross-sections  were  made,  and  in  these  se<ftions  numerous  current 
observations  were  made.  The  area  of  the  upper  or  hotel  section  i^as 
28,112  square  feet,  while  that  of  the  lower  or  light-house  section  was 
27,376  square  feet.  A  mean  of  the  two  would  be  27,744  square  feet.  If, 
now,  we  assume  that  the  tidal  flow  was  regular  and  uniform,  the  rate 
per  second  of  the  flood-tide  through  this  mean  area  would  be  2.3  feet, 
w^hile  that  of  the  ebb-tide  would  be  2.83  feet.  Our  observations  in  the 
two  sections  show  current  velocities  on  the  ebb-tide  varying  from  0  to 
4J  feet  per  second,  which  was  the  maximum  observed.  Current  obser- 
vations made  on  th,e  crest  of  the  bar  in  1878  give  the  strongest  ebb  sar- 
face  current  at  1.7  feet  per  second ;  at  a  depth  of  2  feet  the  velocity  fell 
to  nine-tenths  of  I  foot,  and  at  4  feet  depth  (the  water  being  but  6  feet 
deep  on  bar)  the  velocity  was  only  one-half  foot  per  second. 

Of  the  flood  currents  observed  on  the  bar,  the  greatest  observed  ve- 
locity was  1.1  feet  per  second. 

From  nearly  two  months'  observations  it  was  found  that  the  flood -tide 
in  its  first  quarter,  and  sometimes  extending  nearly  through  the  second 
quarter,  came  in  on  the  Louisiana  side,  gradually  widening  until,  when 
running  at  its  strongest,  it  seemed  to  concentrate  from  the  Gulf  toward 
the  throat  of  the  pass ;  the  current  would  frequently  run  out  on  the 
Texas  side  for  two  hours  after  the  tide  had  commenced  to  run  in  on  the 
Louisiana  side.  The  ebb-tides  acted  almost  exactly  opposite.  The  first 
of  the  ebb-current  was  always  on  the  Texas  side,  then  this  thread  began 
to  widen  and  extend  toward  the  Louisiana  shore,  until  finally  the  entire 
current  over  the  bar  was  an  ebb-current.  We  also  observed  that  after 
southerly  winds,  when  the  water  was  banked  up  in  Sabine  Lake  and 
the  Sabine  and  Neches  rivers  were  high,  there  would  be  a  surface  cur- 
rent running  out  during  an  entire  flc^-tide,  and  that  this  water  was 
Aresh  enough  to  drink. 

Outside  of  Sabine  Pass  there  is  an  undoubted  littoral  current  whose 
general  direction  is  from  the  east  towards  the  west.  This  is  variable^ 
depending  on  the  wind,  and  runs  with  a  velocity  of  from  1  to  3  miles 
per  hour.  This  current  is  appreciable  for  at  least  nine  months  in  the 
year.  During  and  after  a  strong  southeaster  this  current  pushes  in 
toward  the  pass,  mostly  towards  the  Texas  shore,  but  this  is  ordinarily 
of  but  two  or  three  days'  duration. 

We  now  have  the  results  of  several  surveys  of  Sabine  Pass  and  its 
bar,  know  something  of  its  tides  and  currents,  have  made  sufficient 
borings  to  determine  the  character  of  the  bar,  and  also  know  that  there 
is  a  variable  littoral  current  here,  and  have  had  the  experience  of  at 
least  two  dredged  channels  across  the  bar.  With  this  information,  it 
is  required  to  project  a  plan  and  make  an  estimate  for  the  improvement 
of  Sabine  Pass  and  the  bar  at  its  mouth. 

The  dredged  channels  were  not  maintained;  the  conditions  for  self- 
maintenance  were  unfavorable,  and  were  mentioned  on  pages  4-o  of  this 
report.  Dragging  the  channel  with  a  large  harrow  attached  to  a  steam- 
tug  was  tried,  and  the  experiment  showed  that  the  channel  could  not 
be  improved  by  this  method.    Would  protecting  works  on  either  or  both 
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8ide9  of  the  cut  have  maintained  itf  Possibly;  but  such  works  ot 
themselves  would  have  been  of  the  nature  of  jetties,  and  they  would 
probably  have  to  extend  the  entire  length  of  the  cut.  The  problem  to 
be  solved  at  tiie  time  the  cut  was  made  was  to  get  a  channel  through 
the  bar.  This  was  done  in  the  quickest  and  cheapest  manner,  by  dredg- 
ing. It  was  not  known  whether  the  channel  would  be  maintained  or 
not.  Had  there  been  many  steam  vessels  using  the  channel,  the  contin- 
uous cutting  of  the  bottom  and  stirring  of  the  mud  might  have  helped 
to  longer  maintain  the  channel,  but  there  was  no  commerce  there  for 
vessels  of  this  class,  hence  no  vessels  worth  mentioning.  The  few  ves- 
sels (steam)  that  went  there  were  on  government  bnsiuess,  drew  less 
than  8  feet  of  water,  did  not  know  where  the  narrow  cut  was,  and 
would,  in  consequence,  get  ashore,  and  do  more  damage  than  benetit  to 
the  cut.  The  experience  gained  from  dredging  here  was  valuable.  It 
proved  that  a  channel  could  be  dredged,  that  it  was  expensive  work, 
and  that  such  channel,  if  let  alone,  would  fill  up  again. 

With  this  ex}[>erience  before  us,  to  resume  dredging  now  without  some 
means  of  protecting  the  work  done  or  to  be  done  would  be  worse  than 
a  most  serious  error. 

In  the  pass  itself,  where  the  pass  is  narrow  (1,800  to  1,900  feet  in 
width),  we  have  good  channels  self-maintaining ;  the  bottom  of  the  en- 
tire pass,  excepting  here  and  there  where  a  few  small  oyster  reefs  are 
scattered  about,  is  of  precisely  the  same  nature ;  that  is,  soft,  blackish 
blue  mud,  as  that  found  on  the  bar.  In  these  narrow  gorges  of  the  pass 
we  find  channels  25  feet  deep  and  over  500  feet  wide.  Where  the  pass 
is  much  wider,  we  have,  of  course,  the  same  volume  of  water,  but  less 
depth  and  a  wider  channel.  That  this  depth,  its  production,  and  main- 
tenance, is  due  principally  to  the  velocity  of  the  tidal  flow,  there  is  no 
doubt,  and  therefore,  if  similar  conditions  can  be  reproduced  on  the 
Sabine  Pass  Bar,  there  is  no  good  reason  why  similar  results  should  not 
be  obtained  there. 

We  can  only  hope  to  produce  similar  conditions  by  means  of  jetties. 
li'  we  can  concentrate  a  suf&cient  quantity  of  water  on  a  limited  portion 
of  the  bar,  we  get  over  that  portion  of  the  bar  an  increased  current.  This, 
if  it  produces  a  scour,  makes  and  maintains  the  channel.  The  pass  itself 
is  sufficiently  wide  and  deep,  with  its  fannel-shaped  mouth,  to  ofiier  but 
little  obstruction  to  the  free  movement  of  the  flood-tide;  the  banks  of 
the  pass  are  the  jetties  which  concentrate  and  confine  the  water  through 
them,  and  the  Sabine  Lake  is  the  reservoir  into  which  the  waters  flow. 
If  jetties  be  built,  they  must  therefore  be  constructed  in  such  a  way  as 
to  offer  the  least  resistance  to  an  inflow  of  the  tides,  and  yet  control  the 
outflow  and  direct  it  in  a  certain  fixed  direction. 

Their  distance  apart,  direction,  length,  height,  cross-section,  compo- 
sition, and,  finally,  their  cost,  are  matters  of  the  greatest  importance. 

They  should  be  far  enough  apart  to  secure  them  against  serious  sub- 
sidence that  may  occur  from  the  excavation  of  a  deep  channel  between 
them,  and  their  direction  should  be  such  as  to  direct  the  current  pass- 
ing out  between  them  with  or  across  the  littoral  current,  and  certainly 
not  against  it.  The  nearer  they  be  placed  together  with  the  same 
volume  of  water  flowing  between  them,  the  deeper  ought  to  be  the  channel 
which  they  should  produce,  and  the  consequent  greater  danger  of  their 
undercutting  and  final  loss.  In  the  pass,  at  its  narrowest  place  (oppo- 
site hotel),  the  banks  are  1,820  feet  apart,  and  there  we  have  depths 
of  39  feet.  At  the  light-house  the  banks  are  2,145  feet  apart,  and  the 
greatest  depth  in  this  section  is  27.7  feet,  having  a  channel  through  it 
500  feet  in  width,  of  22  feet  in  depth.    As  the  waters  of  the  pass  form  an 
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ISfoot.  deep  channel,  except  over  a  few  gmall  oyster  reefs  mentioned, 
we  ought  to  try  to  get  22  to  25  feet  depth  of  channel  over  the  bar.  The 
mean  of  the  areas  of  cross-sections  at  hotel  and  light-house  is  27,744 
square  feet,  the  respective  areas  are  28,112  and  27,376  square  feet,  differ- 
ing from  the  mean  only  1.3  per  cent.,  while  their  mean  depths  are  re- 
spectively 15.4  and  12.7  feet,  and  this  difference  of  mean  depth  is  dae 
to  the  difference  of  the  widths  of  the  two  sections. 

On  the  chart  I  have  projected  the  lines  of  the  jetties  parallel  to  each 
other  and  1,800  feet  apart,  with  the  following  objeet  in  view:  As  there 
must  be  but  little  obstruction  to  the  inflow  of  the  tides,  we  must  either 
build  low  ^drowned)  jetties  or  leave  openings  near  the  shore;  but  the 
same  conditions  which  permit  of  easy  inflow  of  the  tides  may  permit  the 
escape  of  so  much  of  the  ebb-tides  a«  to  destroy  their  scouring  power. 
I  therefore  assume  that  the  jetties  to  be  built  are  high  jetties,  the  inner 
portion  of  each  jetty  being  drowned.  We  know  that  the  flood-tides 
come  in  for  two  hours  or  more  from  the  east  or  Louisiana  shore  before 
reaching  the  Texas  side;  therefore  the  east  jetty  should  be  a  low  one 
or  else  have  a  large  opening  near  its  shore  end.  The  ebb-tides  incline 
toward  the  Texas  shore;  therefore  the  west  jetty  should  be  a  high  one 
with  a  smaller  opening  near  its  shore  end,  to  prevent  as  much  as  pos- 
sible the  escape  of  the  ebb-tide. 

If  both  jetties  be  built  high  with  shore  openings  to  permit  the  fullest 
inflow  of  flood-tides,  we  approximate  more  nearly  to  the  condition  of 
things  in  the  pass.  We  have  the  funnel  shape  formed  b^'  the  jetties 
and  the  shore  lines,  and  we  more  certainly  control  the  action  of  the 
ebb-currents  than  we  could  with  low  jetties;  but  the  objection  to  high 
jetties  is  that  they  cost  much  more  money  to  build  and  are  more  liable 
to  injury  by  heavy  sea«  than  low  jetties.  Leaving  out  the  question  of 
difference  of  cost  and  maintenance  of  high  and  low  jetties,  let  us  see  what 
we  may  expect  with  high  jetties.  We  have  already  said  that  the  mean 
area  of  the  cross-sections  in  the  pass  was  27,744  square  feet.  If  we  leave 
openings  near  the  shore  ends  of  the  jetties,  protecting  the  openings  by  a 
sill  (mattress)  to  prevent  scour  there,  the  aggregate  area  of  the  two 
openings  below  high-water,  representing  20  per  cent,  of  the  mean  area 
of  the  gorge  above  referred  to,  and  make  15  per  cent,  of  this  aggregate 
opening  on  the  Louisiana  side  or  east  jetty,  I  think  we  shall  get  nearly 
as  full  an  inflow  of  tides  as  at  present,  but  we  shall  get  le«s  discharge 
through  the  jetties  than  now,  for  the  reason  that  fully  5  per  cent.,  prob- 
ably much  more,  must  escape  through  the  opening  on  the  Texas  side, 
and  some,  perhaps  more  than  another  10  per  cent.,  from  the  Louisiana 
opening.  Therefore,  with  this  loss  of  ebb  volume  through  the  jetties, 
they,  to  produce  the  same  depth  a«  we  get  in  the  gorge,  should  be  closer 
together  than  the  width  of  the  pass  at  the  gorge.  We  have  shown,  by 
a  very  rough  calculation,  that  the  volume  of  discharge  of  an  ebb-tide, 
if  flowing  uniformly,  would  average  about  77,7:^7  cubic  feet  per  second. 

The  jetties  at  South  Pass  of  Mississippi  Kiver  have  a  volume  of  water 
flowing  through  them  varying  from  26,688  to  78,410  cubic  feet  per  sec- 
ond, and  though  only  1,000  feet  apart  are  not  sufficient  to  produce  and 
maintain  a  channel  such  as  we  have  in  the  gorge  at  Sabine  Pass.  Many 
inferences  may  be  drawn  from  this,  but  the  most  plausible  one  is  that, 
assuming  my  calculation  of  discharge  for  Sabine  Pass  to  be  approxi- 
mately correct,  then,  with  jetties  1,800  feet  apart,  we  shall  not  get  such 
a  channel  as  the  South  Pass  jetties  now  have.  With  the  Sabine  Pass 
jetties  1,000  feet  apart  (both  high  jetties)  we  might  get  26  feet  and  more 
of  depth,  but  fortunately  Sabine  Pass  Bar  does  not  require  this  depth. 

Whether  the  jetties  be  placed  1,800  feet  apart  or  less,  it  will  make 
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bat  a  very  small  difference  in  their  aggregate  cost.  Neither  will  the 
direction  taken  by  the  .jetties  make  macb  difference  in  their  cost,  as  the 
bottom  on  the  bar,  to  the  eastward  aud  westward  of  the  lines  projected, 
is  of  the  same  character  and  has  the  same  depth  of  water  on  it  as  is 
found  on  the  lines  indicated.  The  line  selected  has  some  advantages. 
It  reaches  deep  water  (the  20-foot  curve)  in  about  as  short  a  distance 
AS  can  be  found ;  it  covers  or  incloses  what  is  left  of  the  dredged  chan- 
nel, directs  the  ebb-discharge  across,  and  very  slightly  with,  the  littoral 
current;  and  during  southeast  storms,  which  are  generally  the  most 
severe  in  that  vicinity,  the  jetties  would  take  the  storm  and  consequent 
«ea  at  an  acute  angle.  Instead  of  broadside  on,  as  would  be  the  case 
were  they  deflected  more  to  the  westward. 

A  single  jetty  at  Sabine  Pass  would  probably  produce  much  deeper 
water  over  the  bar  than  is  now  found.  Such  jetty,  if  built,  should  be 
on  the  west  side  of  the  present  channel,  and  should  follow  approxi^ 
mately  the  line  laid  down  for  the  proposed  west  jetty  shown  on  the 
ohart.  The  reason  for  this  side  being  preferable  to  one  on  the  east  side 
of  the  channel,  is  in  consequence  of  the  pressure  or  inclination  of  the 
ebb-tides  toward  the  west.  In  consequence  of  the  jetty  we  might  get 
a  scour  on  the  east  side  of  it  from  both  tides,  and  as  it  would  check  the 
spread  of  the  ebb  in  a  westerly  direction,  we  should  get  increased  ve- 
locity and  probably  scour.  % 

At  all  events,  in  the  construction  of  jetties  at  Sabine  Pass,  one  jetty 
would  have  to  be  (*x>mmenced  first;  for  reasons  given,  in  my  judgment 
it  should  be  the  west  jetty.  The  foundation  course  of  this  jetty  should 
be  built  nearly  or  quite  its  full  length,  before  a  second  course  is  placed 
upon  it.  On  the  crest  of  the  bar,  where  the  water  is  only  6  feet  in  depth, 
the  foundation  course  of  the  jetty  will  probably  make  some  scour,  which 
will  continue  to  increase  as  the  jetty  is  raised.  As  soon  as  a  foundation 
mattress  is  laid  and  loaded  with  its  stone  to  secure  it,  it  should  be  cov- 
ered with  mud  pumped  on  with  a  centrifugal  pump.  This  will  add  to  its 
weight,  compact  the  stone,  and  possibly  prevent  the  attack  of  the  teredo; 
at  all  events,  it  will  save  quantities  of  stone,  which  is  the  most  expensive 
ingredient  of  the  jetty.  When  the  jetty  has  been  raised  sufficiently  high, 
the  scour  ought  to  be  well  remarked  as  well  as  the  channel  which  it 
produces ;  this  will  then  determine  whether  or  not  this  jetty  is  to  be 
raised  higher  or  the  other  jetty  to  be  commenced.  As  the  diflference 
between  high  and  low  water  is  only  1.4  feet,  a  high  jetty  will  not  very 
greatly  exceed  the  cost  of  one  reaching  to  low- water  level. 

The  jetty  or  jetties,  built  or  to  l>e  built,  should  have  a  sufficiently 
broad  foundation,  depending  upon  the  depth  of  water  in  which  they  are 
place<l,  to  be  able  to  withstand  the  pounding  of  the  seas  without  danger 
of  overturning.  The  foundation  mat«,  at  least  the  outer  ones,  should 
be  partly  flexible  rather  than  stiff*  or  rigid,  so  that  in  the  event  of  a 
close  scour  the  outer  portion  will  drop,  and  modify  and  possibly  pre- 
vent further  scour.  In  the  estimates  and  designs  submitted,  I  have 
estimated  for  a  top  15  feet  wide,  with  side  slopes  of  1  on  2,  and  always  a 
berme  15  feet  in  width  at  the  foot  of  this  slope. 

With  regard  to  the  kind  of  mattresses  to  be  used  in  the  jetties,  we 
have  on  the  Sabine  and  Neches  rivers,  within  50  miles  of  the  pass,  any 
amount  of  brush  and  logs,  and  at  about  100  miles  distant  from  the  pa«s 
there  are  immense  quantities  of  hard  sandstone  in  the  vicinity  and  on 
the  line  of  the  Eastern  Texas  Eailroad  where  it  crosses  the  Neches  Kiver. 
We  can,  therefore,  have  a  choice  of  mattress  material.  Those  constructed 
by  Mr.  Eads  in  the  jetties  of  the  Mississippi  Biver  consisted  of  willows 
aud  brush,  confined  by  parallel  layers  of  plank  at  top  and  bottom,  the 
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lamber  beiug  held  together  by  hickory  pins  passing  through  the  mat- 
tress and  planks  and  then  wedging  the  ends  of  the  pins.  This  mattress 
is  patented,  and  even  were  it  not,  it  is  probably  no  better  and  costs 
fully  as  much  or  more  per  cubic  yard  (in  the  history  of  the  jetties  by 
Mr.  Corthell  it  is  given  as  $8.97  per  cubic  yard  in  place)  than  the  Dutch 
mattress  now  being  used  by  Colonel  Mansfield  on  the  Texas  coast. 

The  next  mattress  to  be  considered  is  that  designed  by  Greneral  Gill- 
more  for  use  in  the  jetties  at  Charleston.  Its  detailed  construction  is 
not  known  to  me,  but  taking  the  simple  log  raft  composed  of  12  inches 
diameter  logs,  each  30  feet  long,  and  using  poles  for  binders,  and  iron 
drift-pins  for  fastenings,  taking  the  cost  of  the  logs  at  the  prices  the 
mills  are  paying  for  them,  we  get  the  following  as  the  cost  of  a  mattress 
30  by  60  feet  in  plan  by  18  inches  deep,  loaded  with  stone : 

60  logs,  each  30  feet  long=l,800  feet,  at  5  cent«  per  foot §410  OO 

300  feet  of  6"  poles,  at  Scents 9  00 

300  drift-pins  =  198  pounds,  at  4  cents  per  pound,  driven 7  92 

64.4  cubic  yards  of  stone  to  sink  it,  at  |4  per  yard 257  60 

Tot«l 364  52 

Making  a  volume  of  stone  and  logs  of  3,600  cubic  feet,  or  133^  cubic 
yards,  at  a  cost  of  $2.73  per  cubic  yard. 

The  Dutch  brush  a4l  fascine  mattress,  as  constructed  by  Colonel  Mans- 
field at  OalTCSton,  assuming  the  cane  to  cost  $5.25  per  cord,  brush  $4.50 
per  cord,  and  stone  $4  per  cubic  yard,  which,  I  belieye,  are  the  prices 
now  being  paid,  would  cost  about,  for — 

Wiepens $24  09 

Brash 94  ^ 

Labor  and  ropes ...  65  00 

44  cubic  yards  stone,  at  (4 176  00 

360  04 
Volume  =  30  X  6  X  2i  feet  =  166.66  cubic  yArds  =  |2. 16  per  cubic  yard. 

The  length  of  the  west  jetty  projected  on  the  map  is  18,120  feet,  its 
cubic  contents  to  mean  high-water  level  =  374,141  cubic  yards ;  if  built 
to  6  inches  below  mean  low- water  its  contents  will  be  about  304,578  cubic 
yards.  The  east  jetty,  measured  on  the  straight  line,  is  19,800  feet  long ; 
measured  on  the  curved  line,  its  length  is  19,1^  feet.  The  contents  of  the 
straight  jetty  to  mean  high-water  line  =  407,877  cubic  yards;  to6  inches 
below  mean  low- water  =  336,468  cubic  yards. 

In  the  construction  of  jetties  here  it  is  probable  that  hearting  mattres- 
ses can  be  used  to  within  3  or  4  feet  of  the  surface  of  the  water.  If  such 
be  the  case  after  the  plant  is  available  it  is  probable  that  they  can  be 
built  in  place  at  a  cost  of  about  $3  per  cubic  yard.    At  this  price  the 

West  higb  jetty  would  cost $1,122,423 

West  low  jettv  would  cost 1913, 7'M 

East  higb  jetty  would  cost 1 ,  22:},  631 

East  low  jetty  would  cost 1,009,404 

Totals 2,346,054     1,923,138 

To  the  above  amounts,  whether  we  build  one  or  more  jetties,  should 
be  added  the  cost  of  plant,  consisting  of  a  good  tow-boat,  scows,  pile> 
driver,  powerful  steam-pump,  and  mattress-way,  aggregating  about 
$50,000.  We  shall  also  have  to  do  considerable  piling  to  compact  the 
jetties,  for  which  I  estimate  3,103  piles,  each  30  feet  (average)  in  length, 
at  $3  each,  driven  =  $9,309.  It  may  also  be  necessary  to  dredge  a  chan- 
nel between  and  above  the  jetties.  The  following  estimate  is  for  dredg- 
ing so  that  the  channel  shall  be  20  feet  deep  by  100  feet  bottom  width, 
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with  .side  slopes  of  1  on  2,  which  will  cany  us  into  the  18-foot  channel 
inside  the  bar.    The  estimate  is  only  a  rough  approximation,  and  is 
about  800,000  cubic  yards;  this  at  20  cent6  would  cost  $160,000. 
Tbe  following  is  a  r^sum^  of  estimate : 


Labor  and    ma- 
terial  

Piling 

Plant 

ConttngencieB,  20 
percent 

Totals 

Add  for  dredging 


West  jetty. 
High.  Low. 


East  Jetty. 


I 


High. 


$1, 122, 423  00 
4,664  50 
60,000  00 


1, 077, 077  60 
286.415  50 


1, 412. 403  00 
(possibly)  .... 


$013, 784  00 

4,054  50 

60,000  00 


968,888  60 
198,677  70 


1, 162, 066  20 


$1, 228, 631  00 
4,654  60 
60,000  00 


1,278,286  60 
266,667  10 


1, 588, 942  60 


Low. 


Two  high 
Jetties. 


$1, 009, 404  00 
4,664  60 
60,000  00 


1, 064^  068  60 
212, 811  70 


1, 276, 870  20 


$2^465.868  00 
9,809  00 
60,000  00 


2,614,672  00 
602,934  60 


3, 017, 606  60 
160,000  00 


3,177,606  60 


Two  low  Jet- 
ties. 


61,928,188  00 
9,809  00 
60,000  00 


1,983,447  00 
896,480  80 


2,378,936  50 
100,000  00 


2,688,966  50 


If  we  leave  the  dredging  out  of  consideration,  it  would  make  the  two 
high  jetties  cost  at  the  rate  of  $3.85  per  cubic  yapL.  This  is  believed  to 
be  a  little  more  than  the  actual  cost  per  cubic  yard  of  jetties  thus  far 
in  place  at  Galveston.  The  material  should  cost  less  at  Sabine  than  at 
Galveston,  while  the  labor  will  cost  fully  as  much  or  more.  One  jetty 
at  Sabine  Pass  may  produce  12  to  14  feet  depth  of  water  on  the  bar. 
Two  jetties  ought  to  produce  much  more,  perhaps  24  feet,  if  placed  less 
than  1,000  feet  apart. 

Except  in  the  contingencies  in  the  estimate,  no  account  has  been 
made  of  the  subsidence  which  may  occur  to  the  jetties }  the  bottom  is 
very  soft,  and  we  shall  certainly  have  some  settling,  but  just  how  much 
it  is  impossible  to  say.  The  steamer  Clifton  was  wrecked  on  the  crest 
of  the  bar  fifteen  years  or  more  ago,  and  she  still  remains  there,  with- 
out having  settled  much. 

The  worms  (teredo)  are  particularly  destructive  at  the  pass,  and  for 
that  reason  I  deem  it  well  to  cover  the  mattresses  with  mud  a^s  soon 
after. being  placed  as  is  possible. 

With  the  money  now  available  for  Sabine  Pass,  $153,000,  it  might  be 
well,  as  soon  as  the  lines  of  the  jetties  are  decided  upon,  to  commence 
the  construction  of  a  single  line  of  mattresses  for  foundation,  commenc- 
ing at  the  wreck  of  the  Clifton  and  working  outwards  so  far  as  the  funds 
will  permit.  It  is  possible  that  with  this  money  we  can  place  one  row 
of  mats  40  feet  wide  with  stone  to  sink  and  hold  for  a  length  of  7.000 
feet,  and  would  recommend  that  it,  as  well  as  subsequent  work,  be  aone 
by  contract. 

Tbe  commercial  importance  of  the  proposed  work  depends  entirely  on 
the  railroads  projected  to  terminate  here.    The  grading  for  one  road  is- 
partially  completed  to  the  town  of  Sabine  Pass. 

In  1872  it  was  reported  that  the  value  of  domestic  exports  from  Sabine  Pass. was 
$t,50o,731. 
The  nearest  port  of  entry  is  at  Galveston,  about  60  miles  distant. 

Accompanying  this  report  is  one  tracing  containing  results  of  surveys 
fzom  1872  to  the  present  time,  and  extending  from  outside  of  Sabine 
Pass  Bar  to  beyond  the  town  of  Sabine  Pass.  It  also  contains  the  tidal 
curves  for  December,  1881,  and  profiles  through  proposed  jetty  lines. 


1438      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

A  second  tracing  shows  cross-sections  of  the  pass  at  the  town^  and 
near  the  light-house,  with  current  observations  in  each  section. 

In  the  event  of  appropriations  being  made  for  the  jetties  at  this  local- 
ity, the  best  and  most  economical  resalts  would  be  obtained  by  doings 
the  entire  work  within  three  years  from  the  time  of  its  commencement* 
Seven  hundred  thousand  dollars  could  be  expended  in  jetties  during  the 
fiscal  year  ending  June  30, 1883. 

The  area  of  water-way  inside  the  bar,  containing  18  fbet  or  more  of 
depth,  is  about  340  acres. 

Respectfully  submitted. 

W.  H.  Heuer, 
Captain  of  Etigineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  the  board  of  engineers. 

Office  of  the  Board  of  Engineers  for  Fortifications, 
and  for  biyer  and  harbor  improvements,  &c., 

^  New  Torkj  March  11, 1882. 

General:  This  Board,  to  which  was  referred,  by  your  letter  of  6th 
instant,  the  report  of  Gapt.  W.  H.  Heuer,  Corps  of  Engineers,  relative 
to  the  improvement  of  Sabine  Pass,  Texas,  has  the  honor  to  submit  its 
views  thereon  as  follows : 

Sabine  Pass,  about  7  miles  long,  is  the  outlet  of  Sabine  Lake,  into 
which  empty  the  waters  of  the  Neches  and  Sabine  rivers,  depositing* 
their  mud  sediment  in  the  upper  part  of  the  lake  in  the  form  of  biirs. 
Navigation  from  Sabine  Pass  Gity  to  Beaumont,  on  the  Neches,  and  to 
Orange,  on  the  Sabine  Biver,  to  large-class  vessels,  is  obstructed  by  the 
above  bars  and  by  shoal  water  of  the  lake.  Sabine  Pass  itself,  with 
the  exception  of  a  bar  about  900  feet  long,  has  a  least  depth  of  18  feet. 
But  beyond  the  shore  line  where  it  enters  into  the  Gulf  of  Mexico  is  a 
bar  18,470  feet,  or  about  3^  miles  wide,  between  the  interior  and  exterior 
18-foot  bottom  curves,  with  little  less  than  7  feet  water  on  its  crest.  As 
the  waters  of  the  rivers  mentioned  above  deiK>sit  their  sediment  in  Sa- 
bine Lake,  this  bar  is  evidently  not  made  by  deposit  of  material  brought 
from  those  rivers,  but  is  rather  the  natural  coast  formation  of  mud  and 
line  material  through  which  the  inflowing  and  outflowing  tides  by  rea- 
son of  their  dispersion  have  not  the  requisite  velocity  to  cut  and  keep 
open  a  channel  suitable  for  navigation  by  large  vessels.  Experiments 
have  in  fact  shown  that  a  channel  cut  through  the  bar  fills  rapidly  by 
wave  action  in  connection  with  that  of  the  cross  currents. 

It  would  seem,  from  Gaptain  Heuer's  estimate,  that  the  body  of  water 
flowing  into  and  out  from  Sabine  Pass  will  prove  sufficient  to  keep  open 
a  channel  across  the  bar  if  it  be  contracted  into  a  narrow  passage-way. 
The  same  inference  may  be  drawn  from  the  present  depth  of  water  in 
the  Sabine  Pass,  especially  where  it  is  narrow. 

With  the  exception  of  an  oyster  bar  about  900  feet  wide  just  below 
the  city,  Sabine  Pass  may  be  said  to  have  an  unobstructed  channel  18 
feet  deep  and  upwards  from  the  outer  bar  nearly  to  the  lake.  Where 
the  pass  is  wide  this  channel  is  somewhat  narrowed,  but  generally  it 
exceeds  500  feet  in  width.  The  chart  shows  that  a  width  of  pass  of  2,000 
feet  secures  a  sufficient  channel,  both  as  to  width  and  depth. 

Now,  if  jetties  are  built  from  the  shore  1,800  feet  apart,  as  proposed, 
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across  the  bar  to  deep  water,  the  pass  is  virtaally  prolonged  3^  miles 
and  its  moath  transferred  to  the  same  distance  seaward.  The  funnel 
shape  of  the  entrance-way  will  thus  be  lost  and  the  surface  slope  of  the 
channel  of  this  elongated  pass  will  be  diminished,  both  of  which  changes 
will  decrease  tidal  flow.  To  avoid  the  loss  of  the  inflowing  water,  Cap- 
tain Heuer  proposes  to  make  the  east  jetty  low,  or,  if  high,  with  a  large 
opening  at  its  shore  end,  while  the  west  jetty  is  to  be  high  with  but  a 
small  opening  inshore.  If  constructed  in  accordance  with  his  views, 
doubtless  the  deeper  layers  of  water  coming  down  the  pass  by  reason 
of  their  living  force  will  move  on  between  the  jetties,  but  with  some 
diminution  of  velocity,  while  the  upper  or  surface  layers  will  seek  by  the 
east  and  west  openings  in  the  jetties  the  shortest  line  to  the  Gulf  level. 

It  may  well  be  a  question  whether  the  gain  in  the  amount  of  the  in- 
flowing tide  by  leaving  openings  through  the  jetties  near  their  shore 
ends  will  compensate  the  loss  in  scouring  effect  of  the  outflowing  be- 
tween the  jetties  due  to  diminution  in  volume  and  velocity  of  move- 
ment, which  will  be  the  more  marked  as  the  jetty  lengths  are  increased* 

It  is  an  objection  to  these  openings,  as  well  as  to  the  submerged  jetties, 
that  they  will  permit  material  to  be  brought  into  the  pass,  and  the  more 
so  as  in  this  locality  the  winds  blow  obUquely  upon  the  shore  for  the 
greater  part  of  the  year,  stirring  up  the  bottom  not  only  during  storms 
far  seaward,  but  in  the  shoaler  water  by  the  smaller  waves  of  transla- 
tion due  to  moderate  winds.  This  material  will  be  deposited  more  or 
less  irregularly  in  the  pass,  to  be  either  stirred  up  by  the  outflowing  tide 
or  rolled  along  the  bottom  between  the  jetties,  creating  variations  of 
depth  and  irregularity  of  channel  until  it  reaches  the  sea. 

In  this  connection  should  be  noticed  the  great  variation  in  the  tides 
due  to  the  wind«— nearly  4  feet.  It  seems  probable  that  from  that  cause 
much  irregularity  of  depth  in  the  channel  of  the  pass  and  between  the 
jetties  (whether  low  or  high)  would  be  produced. 

While  we  freely  admit  that  the  jetties  would  give  a  much  deeper 
channel  than  at  present,  we  do  not  think  they  will  by  any  means  secure 
an  unchanging  depth  equal  to  that  now  maintained  in  the  pass. 

We  prefer  high  jetties  to  the  submerged,  and  would,  even  in  using 
them,  omit  the  shore  openings.  If,  therefore,  a  deeper  channel  through 
the  Sabine  Pass  be  now  demanded,  the  western  jetty,  as  proposed  by 
Captain  Heuer,  should  be  built  flrst  (but  without  shore  openings),  and 
its  eflTect  observed.  It  is  not  necessary  to  decide  at  present  in  reference 
to  the  eastern,  although  this  Board  would  favor  a  high  jetty  without 
shore  openings  to  a  low  one  on  that  side  of  the  channel  as  well  as  on 
the  western. 

In  conclusion,  we  would  add  that  we  do  not  feel  called  upon  to  enter 
on  a  prolonged  discussion  of  this  subject,  as  it  is  treated  so  fully  and 
satisfactorily  by  Captain  Heuer  in  his  report  referred  for  our  considera- 
tion. 

Kespectfully  submitted. 

Z.  B.  ToWEfi, 
Colonel  of  Engineers^  Bvt.  Maj.  Oen. 

John  Newton, 
Colonel  of  Engineers^  Bvt.  Maj.  Oen. 
Henry  L.  Abbot, 
Lieutenant' Colonel  of  Engineers,  Bvt.  Brig.  Oen. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 


f 
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IMPROVEMENT  OF  RIVERS  AHD  HARBOR8  IN  THE  STATE  OP  TEXAS. 


MMPORT  OF  MAJOR  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS,  BVT.  LIEUT. 
COL,,  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1882,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Entrance  to  Galveston  Harbor,  Texas. 
9.  Ship  channel  in  Galveston  Bay,  Texas. 

3.  Trinity  River,  Texas. 

4.  Buffalo  Bayon,  Texas. 

6.  Channel  over  bar  at  month  of  Brazos 

River,  Texas. 
•.  Pass  Cavallo  Inlet  to  Matag(»da  Bay, 

Texas. 


7.  Aransas  Pass  and  Bay  up  to  Rockport 

and  Corpus  Christi,  Texas. 

8.  Harbor  at  Brazos  Santiago,  Texas. 

9.  Protection  of  ri  ver  bank  at  Fort  Brown, 

Texas. 


EXAMINATIONS  AND  SURVEYS. 

10.  Matagorda  Bay,  at  the  month  of  Saint  Mary's  Bayon,  near  the  town  of  Matagorda, 

Texas. 


United  States  Engineer  Office, 

Galvestofij  Tex.^  August  3,  1882. 

General.:  I  have  the  honor  to  forward  herewith  my  annual  reports 
relating  to  the  works  of  river  and  harbor  improvements  under  my  charge 
for  the  year  ending  June  30, 1882. 

Very  respectfully,  your  obedient  servant. 

S.  M.  Mansfield, 
Major  of  BngineerSj 
BvU  Lieut.  OoUmely  U.  S.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  UngineerSj  U,  A  A. 


Ox. 

IMPROVEMENT  OP  ENTRANCE  TO  GALTB8T0N  HARBOR,  TEXAS. 

At  the  dose  of  the  year  ending  June  30, 1881,  the  improvement  at 
thiB  entrance,  under  the  approved  pn)ject  of  1880,  consisted  of  exten- 
sion— 

To  north  jetty. — ^From  outer  end  of  the  Bolivar  gabionnade,  one  layer 
of  mattresses  90  feet  long,  60  feet  wide,  and,  with  its  concrete-ballast, 
^  feet  high  above  the  sand  bottom — an  experimental  work  to  note  be- 
havior of  the  mattresses  under  the  new  syMtem. 

To  south  jetty. -^^ojnmefnamg  in  6  feet  of  water  at  a  point  located  3,300 
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feet  h'om  the  outer  end  of  the  Fort  Point  gabionnade.  one  layer  of  mat- 
tresses 7,827  feet  long  and  2^  feet  high,  of  which  5^846  linear  feet  had 
a  width  of  60  feet,  and  1,981  linear  feet  a  width  of  90  feet. 

PROaRBSS  MADE  DURING  THE  TEAR  ENDING  JUNE  30,  1882. 

From  the  beginning  to  the  close  of  the  year  all  work  was  conceu- 
trated  upon  the  soath  jetty.  For  sufficient  reasons,  the  work  of  im- 
provement was  carried  on  by  hired  labor,  with  aid  of  plant  owned  by 
the  government,  or  hired  for  the  occasion,  when  emergency  called,  and. 
by  purchase  of  brush,  cane,  cordage,  stone,  and  other  materials  inci- 
dental to  the  work  in  hand  in  open  market,  or  by  contract,  when  time 
permitted  for  advertising  in  the  usual  way. 

Under  the  appropriation  of  $250,000  (act  of  March  3,  1881)  contracts 
were  entered  into  with  the  following-named  parties  for  the  delivery  of 
stone,  brush,  cane,  and  cordage : 

1.  Gulf,  Colorado  and  Santa  FS  Railway  Company — Stone. — Contract 
began  the  middle  of  June,  and  was  completed  September  15,  by  the 
deOvery  of  5,351.335  tons  in  the  aggregate. 

2.  Shannon  d'  Hyatt — Brush  and  cane, — Contract  began  in  July,  and 
was  completed  March  8,  1882,  when  final  payment  was  made  and  con- 
tract closed.  Amounts  delivered  under  this  contract:  brush,  17,154.99 
cords ;  cane^  1,396.16  cords. 

3.  Theo,  K.  Thompson — Cordage. — Contract  began  in  July,  and  waa 
completed  the  end  of  August  by  the  delivery  of  amount  needed,  viz, 
40,253  pounds  ratline,  9,147  pounds  3-inch  manilla  rope,  and  10,978 
pounds  of  lath-yarn. 

The  contract  with  the  Gulf,  Colorado  and  Santa  Fe  Railway  Com- 
pany for  stone,  was  limited,  in  accordance  with  proviso  in  its  bid,  to 
2,000  tons  per  month  delivery,  for  a  period  of  time  just  falling  short  of 
three  months,  with  an  understanding,  however,  that  any  quantity  in 
excess  of  2,000  tons  should  be  received,  if  delivered  in  a  month,  up  to 
iand  within  the  limit  of  18,000  tons,  the  amount  called  for  by  the  adver- 
tisement, in  the  aggregate. 

By  the  middle  of  August  it  was  found  that  the  railway  company  was 
unequal  to  the  task  of  furnishing  more  than  the  stipulated  monthly 
delivery,  which  would  aggregate  at  the  close  of  the  contract  but  little 
more  than  5,000  tons.  For  reasons,  and  as  explained  in  letter  of  August 
19,  1881,  to  the  Chief  of  Engineers,  it  was  considered  proper  to  seek  in 
open  market  for  a  supply  of  stone  to  meet  the  deficiency;  and  in  con- 
formity to  instructions  contained  in  letter  of  August  26,  Office  of  the 
Chief  of  Engineers,  a  bid  of  Messrs.  Hitchcock  &  Byrnes,  of  Galveston, 
to  furnish  10,000  tons  of  stone,  at  $4.70  per  ton,  was  entertained.  Ap- 
proval of  this  bid  was  granted  by  letter  of  October  15,  1881,  Office  of 
the  Chief  of  Engineers. 

Messrs.  Hitchcock  &  Byrnes  began  delivering  stone  in  January,  1882, 
and  completed  the  delivery  of  the  10,000  tons  June  6, 1882.  After  the 
close  of  the  contract  with  the  railway  company,  and  in  accordance  with 
a  verbal  agreement  with  the  president  of  the  company,  under  the  author- 
ity given  to  purchase  in  open  market,  intermediate  deliveries  of  stone 
were  made  from  the  Gulf,  Colorado  and  Santa  F6  Railway  Company's 
quarries  from  October,  1881,  to  April,  1882;  in  all,  5,446.58  tons.  The 
handling  of  all  stone  received,  transfer  to  barges,  &c.,  was  done  by 
Munn,  Fry  &  Company,  of  Galveston,  under  authorized  agreement. 

There  being  a  balance  of  funds  remaining  after  the  close  of  the  brush 
contract,  Mr.  Shannon  (firm  of  A.  M.  Shannon  «&  Co.,  formerly  Shannon 
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&  Hyatt)  was  permitted  to  continue  the  delivery  of  such  brush  (at  con- 
tract price)  as  was  imperatively  necessary-,  tintil  time  for  the  delivery 
of  material  under  the  special  appropriation  of  $100,000,  act  of  March  4, 
1882.  Advertisement  for  such  material  required  calling  for  the  opening 
of  bids  on  the  18th  of  April ;  4,000  cords  of  brush  were  so  delivered  by 
A.  M.  Shannon  &  Go.  during  March  and  April. 

The  project  for  the  expenditure  of  the  amount  ($100,000)  given  by 
special  act  of  Congress  approved  March  4,  1882,  recommended  contin- 
nation  of  work  of  improvement  as  before,  viz,  construction  of  south 
jetty  by  the  use  of  brush-mattresses  and  stone-ballast;  brush,  cane, 
stone,  cordage,  and  iron  thimbles  to  be  procured  under  contract  after 
advertising  in  the  usual- way;  incidentals  to  be  purchased  in  open  mar- 
ket, and  the  labor  of  constructing,  handling,  and  sinking  mattresses  to 
be  hired. 

Contracts  were  entered  into  with — 

1.  H.  Marwitz  &  Co.,  May  4,  for  furnishing  spun  yarn,  sisal,  iron 
thimbles. 

2.  Aldolph  Flake  &  Co.,  May  8,  for  furnishing  ratline. 

3.  Gulf,  Colorado  and  Santa  F6  Railway  Company,  May  8,  for  stone. 

4.  Burnett  &  Boss,  May  10,  for  furnishing  cane. 

5.  A.  M.  Shannon  &  Co.,  May  19,  for  furnishing  brush. 

6.  Isaac  Heffron,  May  19,  for  handling  stone. 

During  July,  August,  and  September  the  work  was  impeded  to  some 
extent  by  the  want  of  sufficient  stone  wherewith  to  sink  the  mattresses 
in  position ;  in  every  way  otherwise  all  was  perfectly  satisfactory.  But 
in  October,  and  for  the  first  three  weeks  in  that  month,  the  high-tides^ 
strong  currents,  and  generally  squally  weather  materially  hindered  the 
progress  of  work,  and  at  the  same  time  caused  the  loss  of  twelve  mat- 
tresses, placed  in  the  water  ready  to  be  towed  to  jetty,  of  which  number 
three  were  broken  up,  four  were  beached  at  Pelican  Spit,  and  five  were 
lodged  on  channel  beach  opposite  Eighth  and  Twelfth  streets,  at  the 
east  end  of  Galveston  Island,  in  line  of  breakwater,  where  they  will  act 
servicably  as  a  revetment. 

December  was  an  exceptionally  progressive  month ;  72  mattresses — 40 
placed  in  seven  consecutive  days — were  added  to  the  jetty,  terminating 
and  locating  the  outer  end  of  the  foundation  course  a  distance  of  16,515 
feet  from  the  initial  point,  and  resting  beyond  the  bar  crest  in  a  depth  of 
13  J  feet.  The  second  mattress  tier  was  begun  this  month  by  the  placing  of 
one  mattress  95  by  30  by  1^  feet  upon  the  foundation  course  at  a  dis- 
tance of  46  feet  inward  from  the  outer  end. 

Unfavorable  weather  was  experienced  during  January,  February,  and 
March,  and  the  construction  of  the  jetty  progressed  unsatisfactorily.  In 
April  I  was  forced  to  withdraw  the  tug  Cynthia  from  the  work  and  put 
her  in  the  hands  of  workmen  for  thorough  repair.  The  tug  Molyneux, 
repaired  in  March  at  some  expense,  after  her  return  from  Galveston 
from  service  at  Aransas  Pass,  was  available,  and,  aided  by  certain  tugs 
hired  in  April,  as  required,  the  prosecution  of  work  on  jetty  continued. 

In  the  storm  of  May  7  and  8,  a  tow  of  six  mattresses  and  a  barge 
loaded  with  70  cords  of  brush  were  torn  from  their  anchorage  and  car- 
ried out  to  sea.  The  action  of  the  seas  broke  the  mattresses  to  pieces, 
causing  their  loss.  The  barge,  relieved  of  a  portion  of  its  load  of  brush, 
after  hanging  by  her  anchor  one  day  on  the  line  of  the  jetty  and  near 
its  outer  end,  was  driven  upon  the  beach  at  Bolivar  Point,  from  where 
it  was  recovered,  receiving  very  little  damage.  This  storm  was  as 
severe  a  strain  upon  our  work  as  it  will  ever  be  called  upon  to  endure ; 
not  the  slightest  injury  occurred. 
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I  think  it  proper  to  sabmit  here  the  following  letter : 

Officb  of  Mallort  Link, 
Gahestan,  Tex.,  May  10, 1882. 

Ht  Dear  Sir:  Youro  of  this  morniDg,  conveying  the  ^lad  intelligence  that  npon 
examination  your  jetty  had  withstood  the  storm  of  Saturday  and  Sunday,  remainiDg^ 
intact  and  in  place,  is  received. 

It  has  been,  in  my  judgment,  as  severe  a  test  as  it  is  likely  to  have  again  dorioi;  tbe 
eouxse  of  its  construction,  and  is  very  gratifying,  inasmuch  as  it  gives  confidence  in 
its  permanency  and  insures  the  success  of  your  grand  enterprise. 

I  take  much  pleasure  in  writing  my  congratulations  upon  vour  victory  gainc»d  o€ 
holding  ^icl^and  dawn  hy  hallMied  maUrt;s9es  in  heavy-rolling  breakers  durine  a  pro- 
tracted gale  of  unusual  severity.    I  take  the  liberty  of  mailing  your  note  to  Meeera. 
G.  H.  Mallory  &.  Co.,  and  am,  sir, 
Yours,  very  truly, 

J.  N.  Sawtbr. 

Col.  S.  M.  Mansfield. 

The  principal  work  on  the  south  jetty  during  the  last  half  of  the  year 
has  been  the  placing  of  mattresses  in  lateral  extension  of  the  fonuda- 
tion  course,  giving  it  full  width  of  120  feet  where  found  desirable  and 
necessary,  extending  second  tier  of  mattresses  (all  of  which  were  15  by 
96  feet,  excepting  the  two  outer  ones  at  extreme  outer  end,  which  were 
30  by  95  feet)  iuwai-d;  building  shore-connection  at  Fort  Point;  placin^^ 
mattresses  in  direction  of  clo8iug  the  gap  left  at  shore-end  of  the  jetty, 
and  riprapping  and  securing  portions  of  the  work  by  the  deposit  of 
extra  ballast  at  points  requiring  it. 

At  the  close  of  the  year  (June  30, 1882)  the  condition  of  the  works 
was  as  follows : 

1.  The  small  "  trial-section"  of  mattress-work  on  line  of  north  jetty,. 
90  feet  long,  remained  in  tbe  sauie  condition  as  when  first  put  down. 

2.  The  south  jetty  extension  comprised  mattress  and  stone  work  of 
successive  lengths  and  widths,  viz: 

The  total  distance  of  the  extreme  ends  of  the  jetty  apart,  measured 
along  the  axis,  is  22,551  feet,  with  a  gap  of  1,774  feet,  making  the  total 
length  of  the  jetty  20,777  teet.    Of  this— 

1,270  feet  is  30  feet  wide. 
7,740  feet  is  60  feet  wide. 
7,550  feet  is  90  feet  wide. 
4,217  feet  is  120  feet  wide. 

The  length  of  the  second  course  is  10,130  feet,  of  which — 

290  feet  is  30  feet  wide. 
9,480  feet  is  15  feet  wide. 
360  feet  is  10  feet  wide  (stone  only). 

It  will  be  seen  from  the  foregoing  that  great  progress  has  been  made 
in  the  construction  of  this  jetty.  Its  great  length  of  4  miles,  extendin^^ 
oyer  shoals  of  quicksand  covered  with  breakers,  except  in  calm  weather, 
directly  out  over  the  bar  into  the  Gulf  of  Mexico,  has  been  almost  en- 
tirely completed,  and  this,  too,  within  the  space  of  two  years,  and  with- 
out a  mishap  of  any  kind,  and  with  but  trilling  loss  of  material.  We 
might  say  we  have  lost  nothing,  for  out  of  the  seven  hundred  and  forty- 
one  mattresses  placed  in  the  jetty  only  three  are  known  to  have  been 
oarried  away. 

There  has  been  used  in  the  work — 

36i,585.17  cords  of  bmsh  and  cane. 
34,549,325  oubio  yards  of  stone  and  oonorete. 

The  bmsh  and  cane  was  brought  from  the  rivers  and  bayous  at  the 
head  of  the  bay,  a  distance  of  from  30  to  75  miles. 
The  stone  was  brought  direct  by  rail  a  distance  of  140  mUes,  with  the 
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exception  of  10,000  tons  brought  by  rail  to  Bonston,  a  distance  of  over 
100  miles,  there  transferred  to  barges  and  brought  down  the  bayou  and 
ship-channel  50  miles,  and  again  transferred  to  our  own  barges. 

During  the  past  year  (see  report  of  superintendent,  Mr.  W.  A.  Hinkle) 
one  hundred  and  forty-one  days  were  favorable  for  placing  mattresses 
in  the  jetty,  and  forty-nine  of  them  were  lost  to  us  by  circumstances  we 
could  not  control.  Nevertheless,  five  hundred  and  twenty-one  mat- 
tresses were  placed,  an  average  of  over  five  a  day  for  the  working  days. 

No  skilled  labor  has  been  employed,  and  the  wages  paid  are  such  m 
prevail  in  this  locality;  material  has  been  obtained  by  contract  when- 
ever practicable ;  when  otherwise,  on  competitive  bids  of  dealers  in  the 
articles  required. 

The  strictest  economy  has  been  practiced  consistent  with  good  and 
rapid  work. 

There  has  been  placed  in  the  work  during  the  year  84,085.97  ouImo 
yards  of  bnish  mattresses  and  27,306.92  cubic  yards  of  ballast,  a  total 
of  111,392.89  cubic  yards,  at  a  cost  of  $317,843.48.  If  to  this  cost  we 
add  our  engineering  and  office  expenditures,  $3,549.74  (a  little  over  1 
per  cent),  we  have  a  total  of  $321,393.22.  as  the  cost  of  constructing 
111,392.89  cubic  yards  of  jetty,  or  $2.88 J  per  yard.  My  original  esti- 
mate was  $3.83  i)er  yard. 

^t  is  believed  our  measurement  is  under  the  actual,  as  we  have  con- 
smered  as  the  thickness  of  the  mattress  only  the  thickness  of  the  bruah 
filling. 

Prom  the  quality  of  the  brush,  permitting  it  to  compact  closely,  and 
the  compression  to  which  it  is  subjected  in  quilting  the  mattress,  it  can 
hardly  be  expected  to  be  compressed  further  by  any  amount  of  ballast 
likely  to  be  placed  on  it ;  while  we  know,  too,  the  interstices  of  the  mat- 
tress become  at  once  filled  with  sand  when  placed  in  position. 

By  the  detailed  report  of  Assistant  Engineer,  H.  O.  Ripley,  here- 
with, it  will  be  learned  that  very  little  loss  has  been  occasioned  by  set- 
tlement ;  what  little  has  occurred  is  chargeable  to  our  inexperience  in 
work  of  this  character.  Defects  of  construction  were  early  discovered 
and  quickly  remedied,  and  it  is  believed  no  further  settlement  is  pos- 
sible. 

I  have  endeavored  in  this  report  to  give  a  clear  idea  of  this  work  in 
all  its  details,  as  it  is  thought  it  may  be  found  interesting  and  instruct- 
ive to  others  who  may  have  works  of  a  similar  character  in  charge. 

RESULTS  OBTAINED. 

The  effect  of  this  work  at  the  present  time  is  not  such  as  one  not 
familiar  with  the  physical  phenomena  of  our  locality  would  be  led  to 
expect  from  the  amount  of  work  accomplished. 

The  most  important  part  of  our  work,  and  that  from  which  we  expeot 
good  results,  has  been  all  placed  since  last  winter,  and  we  must  thera- 
fore,  for  a  realization  of  benefits,  await  the  action  of  the  strong  ebb- 
currents  that  will  accompany  the  northers  of  next  winter.  '  As  the  re- 
sult of  our  work  of  last  season,  which  did  not  extend  above  the  foun- 
dation layer  of  mattresses  and  to  a  point  far  short  of  the  crest  of  the 
bar,  vessels  were  enabled  to  cross  the  bar  drawing  from  1  to  2  feet  more 
water  than  formerly. 

In  addition  to  this  we  find  that,  in  consequence  of  the  presence  of 
our  jetty,  pilots  are  enabled  to  work  the  bar  in  much  rougher  weather 
than  they  formerly  could. 
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A  great  improvement  is  acknowledged  by  the  pilots  and  shippinic 
interests;  all  admit  it  without  exception,  and  the  records  of  the  pilot 
office  for  the  past  year  show  an  average  increase  of  depth  of  more  than 
a  foot  over  former  years. 

Changes  that  have  occarred  in  the  channels  and  shoals  adjacent  to 
and  attributed  to  the  presence  .of  the  jetty  are  carefully  detailed  by  Mr. 
Bipley. 

Indications  all  point  to  a  successful  result.  It  is  not  unreasonable  to 
expect  a  very  great  improvement  of  the  bar  upon  the  advent  of  this 
fall's  storms. 

PROBABLE   OPERATIONS  OP   THE   YEAR  ENDING  JUNE  30,   1883. 

The  funds  of  the  special  appropriation  of  $100,000,  act  of  Congress 
approved  March  4, 1882,  are  practically  exhausted.  With  the  appro- 
priation for  the  fiscal  year  1882-'83  ($300,000),  it  is  thought  that  the 
south  jetty  will  be  completed  as  designed;  and,  as  the  tugs,  barges, 
&c.,  are  in  good  working  order,  and  there  being  every  prospect  of  sure 
and  prompt  delivery  of  material  required,  it  is  possible,  with  favorable 
weather,  to  push  the  work  to  completion  this  season. 

The  work  should  continue  in  the  same  manner  as  it  has  from  the 
beginning,  viz,  by  the  purchase  of  stone,  brush,  cane,  cordage,  aacl 
thimbles  under  contract,  after  advertising  for  proposals  in  the  usual 
manner;  incidentals  to  be  purchased  in  open  market;  labor  to  be  hired. 

Eatimates  for  improyement  here,  in  accordance  with  approved  plan  (1880), 

amonntto $1,825,813 

Appropriated  ISeCMSS 825,000 

Unappropriated  balance 1,  (KM),  813 

Five  hundred  thousand  dollars  could  be  very  profitably  expended  in 
the  fiscal  year  ending  June  30,  1884,  in  continuing  the  work  of  im- 
provement. 

The  vfotk  is  located  in  the  collection  district  of  Galveston.  The  nearest  light-houses 
are  on  Boliyar  Point  and  Fort  Point,  at  entrance  to  QaWeston  Bay. 

Money  statement. 

July  1,  1881,  amount  ayaiiable |264,791  45 

Amount  appropriated  by  act  approved  March  4,  1882 100, 000  00 


Jalv  1,  1882,  amount  expended  during  fiscal  year,  exclusive 


364,791  45 


outstanding  liabilities  July  1, 1881 $310, 024  IB 

July  1,  1882,  outstanding  liabilities 54,767  27 

364,791  45 

Amount  appropriated  by  act  passed  August  2,  1882 300,000  00 

AmonDt  (estimated)  required  for  oompletion  of  existinff  project 1, 000, 813  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  endi  ng  J  une  30, 1884 .      500, 000  00 
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^hstract  of  proposals  for  furnishing  material,  ir^'  ( Galvtsion  Harbor^  Ttx. ),  re4itittd  in 
response  to  advertisement  dated  April  3,  1882,  and  opened  April  18,  1883,  hy  Maj.  S. 
M.  Jiansjield,  Corps  of  Engineers. 
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commercial  statist! c8. 

Custom -House.  Qalveston,  Tex., 

CollecUn^s  Office,  July  11,  1882. 

Dear  Sir:  la  compliaQoe  with  your  reaoeBt,  I  take  pleasure  in  handing  yoQ  the  fol- 
lowing statement  showing  the  tonnage  of  this  port  for  the  fiscal  year  ending  Jone  30, 
1882: 

Coasting  trade : 

Tons. 

Entered,  480  vessels 507,669 

Cleared,  429  vessels 443,361 

Foreign  trade : 

Entered,  218  vessels 144,715 

Cleared,  185  vessels 115,579 

Very  respectfully,  Ac, 

A.  G.  Mallot, 

Col/eotor. 
Col.  8.  M.  Mansfield, 

United  Slates  Corps  of  Engineers, 


REPORT  OF   MR.   H.    C.    RIPLEY,    ASSISTANT  BNOIIfmER, 


United  States  Engineer  Ofvice, 

Galveston,  Tex,,  July  26,  1882. 

Colonel:  I  have  the  honor  to  sabmit  the  following  report  relating  to  the  improve* 

ot  of  Galveston  Harbor,  Texas,  for  the  fiscal  year  ending  Jnne  30,  1882 : 

The  following  tracings  accompany  this  report : 

Sheet  A.  Chart  of  the  harbor. 

Sheet  B.  Plan  and  elevation  of  south  jetty. 

Sheet  C.  Cross-section  of  same. 
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Sheet  D.  Detailed  views  of  portions  of  the  same. 

Since  the  placing  of  the  first  mattress  in  the  south  jetty,  July  13,  1880,  a  caiefal 
ord  has  been  kept  showing  the  position  of  each  mattress,  date  of  placing,  amount  of 
ballast  used,  the  depth  of  water  before  and  after  placing,  the  direction  of  the  littoral 
current,  and  the  direction  of  the  current  at  the  locality  of  the  mattress.  Tide  records 
haye  also  been  kept  at  the  goremmeut  wharf  near  the  city  and  at  Fort  Point.  Tke 
mattresses  have  been  numbered  consecutively  in  the  order  of  their  placing. 

From  these  records  the  mattresses  have  been  plotted  on  a  large  scale,  showing  their 
positions  in  the  J6tty  both  in  plan  and  elevation.  A  small  portion  of  this  plot  m 
shown  on  Sheet  D,  Fig  1. 

Examinations  have  also  been  made  from  time  to  time,  as  the  work  has  progresaed, 
to  determine  the  changes  produced  by  the  jetty,  and  also  to  ascertain  the  behavior  M 
the  jetty  itself. 

From  the  records  of  jetty  construction,  and  from  the  examinations  made  from  time 
to  time,  the  plan  and  profile  shown  on  Sheet  B  have  been  plotted.    But  little  expli 
tion  of  this  sheet  is  needed  bevond  what  is  given  on  the  sheet  itself.    The  shaded 
tion  of  the  elevation  shows  tne  actual  height  of  jetty  attained.    The  full  black 
shows  the  outline  of  the  proposed  completed  Jetty. 

The  total  distance  of  the  extreme  ends  of  the  jetty,  a  part  measured  along  the  n  „ 
is  22,551  feet,  with  a  gap  of  1,774  feet,  making  the  total  length  of  the  jetty  20,777  feet. 
Of  thi&— 

1,270  feet  is   30  feet  wide. 

7,740  feet  is   60  feet  wide. 

7,550  feet  is   90  feet  wide. 

4,217  feet  is  120  feet  wide. 
The  length  of  the  second  course  is  10,130  feet.     Of  which — 
290  feet  is  30  feet  wide. 

9,480  feet  is  15  feet  wide. 
360  feet  is  10  feet  wide ;  stone  only. 

BEHAVIOR   OF  THE  JETTY. 

The  behavior  of  the  jetty  is  shown  by  the  cross-sections,  Sheet  C,  and  by  Figs.  2, 3^ 
and  4,  Sheet  D. 

By  an  inspection  of  the  plan,  Sheet  D,  Fig.  2,  it  will  be  seen  that  these  mattresses 
were  placed  at  right  angles  to  the  line  of  the  jetty,  leaving  continuous  joints  across 
the  ietty.  The  result  has  been  that  a  scour  between  the  mattresses  has  produced  a 
settlement  which  amounts  to  an  average  of  1.74  feet  for  a  distance  of  1,372  feet.  A 
change  in  the  manner  of  placing  the  mattress,  so  as  to  obviate  the  continuous  joint, 
as  shown  in  Fis.  1,  has  entirely  remedied  the  difficulty,  save,  perhaps,  in  some  rare 
cases,  which  will  be  noticed  further  on.  It  might  be  further  stated  that  this  portion 
of  the  jetty  was  an  experimental  portion;  the  mattresses  were  smaller  than  have  beea 
since  used  for  the  foundation  course,  and  for  the  want  of  proper  facilities,  or  from  in- 
experience, the  mattresses  were  not  placed  in  good  contact. 

Figs.  3  and  4  show  how  admirably  the  mattress  adapts  itself  to  the  bottom,  where 
there  is  a  tendency  to  scour  and  imposes  a  barrier  to  its  further  progress. 

A  recent  examination  at  the  point  shown  in  Fig.  3  shows  that  no  further  settle- 
ment or  undermining  has  occurred. 

With  regard  to  the  cross-sections,  Sheet  G,  it  should  be  remarked  that  where  the 
character  of  the  bottom  is  given  as  brush  it  simply  indicates  that  the  sounding-pole 
was  on  brush  when  the  Bounding  was  taken,  although  there  may  have  been  rook 
immediately  alongside. 

Sections  No.  1  and  No.  1'  were  taken  at  the  same  point  on  the  center  line  of  the  jetty, 
but  are  not  exactly  coincident  throughout.  Each  shows  a  slight  scour  and  subsequent 
fill  on  the  north  or  channel  side  of  the  jett^,  and  a  nlight  scour  but  no  undermining 
on  the  south  side.  Section  No.  2  shows  a  difference  in  depth  on  the  opposite  sides  or 
the  jetty  of  6^  feet.  It  should  be  remarked,  however,  that  on  account  or  its  proximity 
to  the  wreck  the  depth  was  greater  on  the  south  than  on  the  north  side  when  these 
mattresses  were  placed,  and  hence  it  is  not  certain  that  any  scour  has  occurred  since 
the  placing  of  the  mattresses  at  this  point. 

Section  No.  3  shows  that  after  the  placing  of  the  central  mattresses  a  scour  anid 
subsequent  fill  took  place  before  the  outside  mattresses  were  placed.  This  section 
was  taken  before  the  second  course  had  reached  this  point. 

Section  No.  4  shows  how  the  central  mattresses,  which  had  been  in  place  about 
four  and  a  half  months,  had  settled  at  their  edges  to  conform  to  the  scour  on  either 
side.  It  also  shows  that  the  sand  had  entirely  filled  the  interstices  of  the  brush  on 
the  south  side.  It  may  be  here  remarked  that  this  is  generally  the  case  in  the  foimda- 
tion  course  that  the  interstices  of  the  mattress  is  filled  with  sand,  except  for  a  few 
inches  of  the  surface.  In  driving  a  pile  recently  through  the  jetty  near  the  outer  end 
there  was  evidence  that  the  sand  had  also  filled  the  interstices  of  the  mattress  of  the 
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second  course.  Siuct)  fchis  aection  was  taken  one  mattress  on  the  north  side  and  the 
second  course  mattress  have  been  placed. 

Section  No.  5  shows  an  undermining  of  the  edges  and  siibeeqaent  fill,  chiefly  on  tibs 
north  side. 

Sections  No.  B  and  No.  7  show  less  undermining,  and  sections  No.  8  and  No.  9  show 
none  at  all  on  the  north  side,  and  No.  9  shows  some  till  there. 

Section  No.  10  shows  a  decided  undermining  of  the  north  side  and  siibeeqaent  flll^ 
and  a  scour  without  any  undermining  on  the  south  side. 

Sections  No.  11  and  No.  12  show  a  till  on  the  north  side  and  scour  on  the  south  sidt 
^without  any  undermining  on  either  side. 

Section  No.  13  shows  a  fill  on  the  south  side  and  an  apparent  settlement  of  tho 
north  mattress.  This  is  not  the  case,  however,  but  after  the  south  mattJ^ess  was 
placed  a  scour  occurred  on  the  north  side  of  it,  and  into  this  trench  the  north  mattreH 
^was  placed.  By  some  unknown  cause  the  ncirth  mattress  became  broken  and  some  oC 
^he  brush  escaped. 

Section  14  was*  taken  across  the  center  of  mattress  No.  606  and  near  the  end  of  No. 
605.  It  shows  a  settlement  of  No.  606  of  from  2|  feet  to  3^  feet,  and  either  a  disap- 
p  'arance  of  No.  605  or  a  settlement  and  subsequent  covering  with  sand.  No  cause 
can  be  assigned  for  this  settlement.  The  situation  is  such  as  to  subject  it  to  strcHig 
currents  both  across  the  jetty  and  along  its  north  Tace.  It  is  also  much  exposed  to 
the  breakers. 

Section  No.  15  shows  the  sand  banked  against  the  south  side  of  the  jetty  quite  up 
to  the  top  of  it,  and  without  any  apparent  undermining  on  either  side. 

In  addition  to  what  is  here  shown,  it  should  be  stated  that  at  the  end  of  each  day's 
'work,  unless  the  weather  was  calm,  more  or  loss  undermining  of  the  end  of  the  jetty  and 
Sk  scour  for  a  short  distance  in  advauce  occurred.  In  a  few  instances,  after  severs 
Htorms,  the  end  mattresses  were  found  to  he  injured,  and  two  mattresses  placed  Octo- 
ber 26,  1881,  at  the  then  outer  end  of  the  jetties  were  carried  away  by  a  storm,  which 
occurred  the  following  night. 

MattrevSs  No.  603,  placed  May  16,  1HS2,  in  the  second  course,  was  also  carried  awa/ 
May  30,  and  replaced  by  No.  645  June  1,  1882.  These  three  mattresses  are  the  only 
•nes  known  to  have  been  carried  away  from  the  jetty  since  its  construction  com- 
Bienced.  * 

Six  mattresses  placed  October  17,  18«1,  in  this  manner, 


extending  out  from  the  end  of  the  pile  breakwater,  on  the  line  of  the  jetty,  became 
undermined  and  settled  so  much,  and  afterwards  covered  with  sand,  that  when  work 
was  resumed  at  that  point,  March  29,  1882,  all  that  could  be  fonnd,  with  the  excep- 
tion of  one  mattress,  and  that  greatly  settled,  w^as  an  occasional  lump  of  brush  and 
stone.  There  has  also  been  some  settlement  of  the  jetty  at  one  point  near  the  Fori 
Point  light-house,  where  the  base  was  60  feet  wide,  and  mattresses  properly  placed 
breaking  joints,  and  before  the  second  course  was  placed.  The  cause  and  nature  of 
this  settlement  has  not  been  fully  detf^rmined.  It  took  place  dnring  a  violent  storm 
which  occurred  in  May,  at  the  end,  at  that  time,  of  that  portion  of  the  work. 

CHANGKrt. 

A  comparison  of  Sheet  A  with  a  survey  made  during  the  mouths  of  December,  1880^ 
and  January  and  February,  18rJl,  shows  Icrs  favorable  change  than  might  have  been 
expected  from  the  amount  of  jetty  constructed.  Along  the  south  side  of  the  jetty  for  a 
distance  of  2  miles  from  the  outer  end  a  trench  has  been  scoured  from  3  feet  to  6  feet  deep 
near  the  edge  of  the  jetty  and  sloping  up  to  the  normal  depth  at  a  distance  of  from 
200  feet  to  .^0  feet.  This  scour  is  undoubtedly  due  to  overfall  caused  by  the  spread 
of  the  outgoing  tide  and  by  the  littoral  current  flowing  to  the  south  westward.  Thero 
has  also  been  a  deepening  along  the  south  side  of  the  jetty  at  a  point  about  1  mile 
east  of  Fort  Point  light-house.  Aside  from  these  trenches  near  the  jetty,  and  a  slight 
movement  northward  of  the  swash-channel  near  its  inner  end,  caused  by  the  bnildinr 
of  the  inner  end  of  the  jetty,  there  has  been  a  general  shoaling  over  the  whole  area  south 
of  the  jetty  embraced  in  this  survey  of  from  half  afoot  to  2^  feet.  Near  the  inner  end  of 
the  jetty  there  has  been  a  shoaling  amounting  to  as  much  as  6  feet  in  places.  The  high- 
tide  shore  line  has  also  advanced  about  400  feet,  quite  effectually  closing  the  head  of  tho 
Hwash-channel.  On  the  north  side  of  the  jetty  there  has  been  a  deepening  at  two 
points. 
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AoT08e  the  shoal  south  of  the  light- vessel,  a  narrow  trench  has  been  scoured  aloiig^ 
the  jetty  with  a  maximum  depth  of  10  feet,  and  sloping  up  to  6  feet  depth  at  a  di^ 
tanoe  of  about  200  feet  from  the  edge  of  the  jetty  ;  and  a  very  decided  deepeoiug  h»« 
taken  place  along  the  face  of  the  jetty  for  a  distance  of  2/HX)  feet  from  the  end  of  the 
pile  breakwater.    Beyond  this  a  shoaling  has  occurred  which  has  resulted  in  driving 
the  18-foot  contour  out  of  the  channel,  crossing  the  line  of  the  jetty,  about  one  mile  east  of 
Fort  Point  light-house^  and  in  pushing  the  12-foot  contour  croma  point  directly  aootb 
of  the  light-vessel  to  where  it  approaches  the  jetty  farthe^  east,  north  about  400  feet 
and  east  about  800  feet.    Over  the  whole  area  extending  from  the  jetty  to  Bolivar 
Channel,  and  from  the  light- vessel  across  the  bar,  except  on  the  crest  of  the  bar,  a  shoal- 
ing has  occurred  which  amounts  approximately  to  an  averaji^e  of  1  foot.    The  18-foot 
oontouron  the  south  side  of  Bolivar  Cnaunel  for  4,000  feet  from  its  eastern  end  has  moved 
northward  about  400  feet,  and  the  12-foot  and  18-foot  contours,  beyond  the  crest  of  the 
har,  have  moved  gulfward  a  distance  of  from  300  to  .500  feet.     Immediately  in  front 
of  Bolivar  Channel  no  shoaling  has  occurred  until  the  crest  of  the  bar  is  reache<I. 
Along  the  crest,  in  front  and  to  the  north  of  the  channel,  there  has  been  an  apparent 
shoanng  of  from  half  a  foot  to  1  foot. 

The  only- place  on  the  crest  of  the  bar  where  the  depth  of  one  and  a  half  years  ago 
has  been  maintained  is  through  the  channel  contiguous  to  the  jetty,  and  even  here 
there  are  spots  where  shoaling  has  occurred.  A  slight  shoaling  has  also  occurred  in 
Galveston  Channel  west  of  Fort  Point  light-house,  caused  by  sand  brought  in  through 
the  swash-channel.  The  head  of  this  channel  is  now  closed,  and  it  is  believed  that 
Galveston  Channel  will  soon  resume  its  normal  depth.  The  depth  on  tbe  inner  bar 
remains  substantially  unchanged.  The  changes  in  Bolivar  Channel  beyond  those 
already  noted  are  unimportant.  It«  eastern  extremity  is  almost  exactly  where  it  was 
at  time  of  last  survey. 

The  causes  of  most  of  these  changes  are  easily  explained.  The  building  of  the 
inner  portion  of  the  jetty  has  caused  a  scour  on  the  adjacent  shoal,  and  the  material 
has  been  deposited  in  the  channel  beyond,  and  the  enfeebled  current  of  this  channel 
has  been  unable  to  remove  it. 

The  shoaling  south  of  the  jetty  is  caused  by  southerly  winds,  which  bring  the  sand 
in  from  the  long  shoal  extending  southward.  A  portion  of  this  sand  is  carried  across 
the  jetty  at  a  point  nearly  south  of  the  light- vessel  and  deposited  on  the  north  side 
of  it.  The  outgoing  tide,  unable  to  force  it  back  to  the  southward  as  formerly,  on  ac- 
count of  its  weakened  power  in  that  direction,  due  to  the  height  of  the  jetty,  pushes 
it  to  the  eastward  and  so  extends  the  shoal  in  that  direction.  It  is  quite  certain  that 
the  sand  moves  as  here  indicated,  from  the  fact  that  the  sand  is  banked  up  against  tbe 
jetty  on  the  south  side  at  this  point,  showing  the  direction  of  its  movement,  and  tbe 
trench  on  the  north  side  at  the  same  point  must  be  caused  either  by  the  overfall  during 
this  movement  or  by  the  scour  of  the  outgoing  tide,  showing  its  direction  to  be  along 
the  jetty  at  this  point  rather  than  across  it. 

With  regard  to  the  shoaling  on  the  crest  of  the  bar,  it  should  be  remembered  that 
during  the  winter  months,  when  the  northers  prevail,  is  the  time  of  greatest  scour  on 
the  bar;  and  during  the  summer  months,  or  during  the  absence  of  northers  and  the 
prevalence  of  easterly  and  southeasterly  winds,  the  crest  of  the  bar  is  always  shoaled. 
Now,  this  survey  was  made  in  midsummer  and  only  a  short  time  subsequent  to  a  very 
severe  easterly  storm,  which  was  not  accompanied  nor  followed  by  any  extraordinary 
outgoing  tides,  while  the  survey  with  which  it  is  being  compared  was  made  in  mid- 
winter, and  it  is  believed  that  to  this  cause  may  be  attributed  the  apparent  shoaling 
where  there  was  every  reason  to  expect  a  deepening.  This  belief  is  further  strength- 
ened from  the  fact  tliat,  on  the  6th  of  December  last  some  soundings  taken  through 
the  jetty  channel  gave  two  lines  across  the  bar  with  a  least  depth  of  12ifeet  at  mean 
low-tide;  which  is  1^  feet  greater  than  the  deepest  line  of  soundings  across  the  bar  of 
the  present  survey. 

Very  respectfully,  your  obedient  servant, 

H.  C.  RU>LET, 
United  St^itea  AMist^imt  Enpinwr. 

Bvt.  Lieut.  Col.  S.  M.  Mansfield, 

Major  of  Engineers,  U.  S.  A, 


rbport  of  mr.  w.  a.  hinkle,  superintendent. 

United  States  Engineer  Works, 

Galveston,  Tax.,  July  8,  1882. 

CoiiONBL :  I  have  the  honor  to  submit  my  report  of  operations  on  the  improvemeDt 
of  harbor  at  Galveston,  Tex.,  for  the  fiscal  year  ending  June  30,  1882. 
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Hie  work  consisted  in  the  manaflftctiiTe  and  placing  of  mattresses  and  repair  of 
plaiit. 

On  hand  Jnly  1,  1881, 11  mattresses,  30'  x  96'  z  1'.6. 
There  have  been  constracted — 


mattresses,  3(K  x  95'  x  1'.6. 
1  mattress,  30^  x  82^  6''  x  1'.6. 
1  mattress,  SC  x  80'  x  I'.G. 
1  mattress,  30'  x  60^  x  1'.6. 
1  mattress,  30'  x  54'  x  1'.6. 
1  mattress,  30'  x  45'  x  1'.6. 
lOe  mattresses,  15'  x  96'  x  1'.4. 

Making  a  total  of  537  mattresses. 

There  have  been  placed  in  line  of  south  Jetty — 

Foundation  course : 

41S  mattresses,  30'  x  95'  x  1'.6.  ' 

1  mattress,  30'  x  82'  5"  x  1'.6. 
1  mattress,  30'  x  80'  x  1'.6. 
1  mattress,  30'  x  60'  x  1'.6. 
1  mattress,  30'  x  54'  x  1'.6. 
1  mattress,  30'  x  45'  x  I'.B. 

Ifaking  a  total  (in  foundation  course)  of  417  mattresses. 
In  second  course  there  have  been  placed — 

S  mattresses,  30'  x  95'  x  1'.6. 
108  mattresses,  15'  x  95'  x  1'.4. 

Making  a  total  (in  second  course)  of  104  mattresses. 

Total  number  of  mattresses  placed  in  south  jetty,  521 ;  leaving  6  mattresses  on  hand 
June  30,  1882. 

In  this  work  there  has  been  used  the  following  material : 

Cords  of  brush 24,963.15 

Cords  of  cane 1, 445. 31 

Pounds  of  lathyarn 13,428 

Oak  stakes 32,037 

Pounds  ratline 72,859 

Pounds  3-iDch  nianilla  rope 10,750 

Poands  3-iuch  sisal  rope 3, 727 

Pounds  iron  thimbles 2,833 

Pounds  spun  yarn 33,302 

Oahic  yards  stone 27,125.92 

Cubic  yards  concrete : 161 

COST  OF  WORK. 

Manufacture  of  mattresses $31, 630  56 

Bepairs  of  plant 17,047  U 

Placing  mattresses  in  south  Jetty 27,224  9^ 

Storing  and  cost  of  stone 98,041  69 

Surveys 1,010  14 

Superintendent,  clerks,  and  watchmen 9,037  34 

Storing  and  cost  of  brush  and  cane 118, 466  82 

Marline,  rope,  and  ratline 15,345  34 

Other  harbors 39  50 

317,843  48 

MOTB.— Number  of  cubic  yards  of  ballast  placed  in  south  Jetty,  27,306.^. 
Number  of  cubic  yardn  of  brush -mattress  work  placed  in  south  Jetty,  84,085.97. 
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StcUemtent  showing  number  of  days  of  favorable  weaiher  amd  (he  number  of  mattreeeee 

during  the  year. 


Montha. 


,Jaly^ 


1881. 


Angnst. ... 
September 


October  ... 
Kovember. 
December . 


1882. 


Jannary . 
February. 
March  — 


April. 
May.. 


June 


« 

•i    • 

SB 

n 

o  * 

1 

&g 

^ 

*s 

«s 

5-§ 

■9  tD 

o^ 

"Si 

23 

$  c 

,o 

s 

0 

^"^ 

}z; 

i« 

68 

17 

46 

11 

33 

« 

39 

9 

21 

15 

72 

6 

7 

7 

17 

11 

51 

9 

29 

16 

57 

19 


141 


81 


521 


ITamber  of  daya  lost,  and  eaoss. 


Three  daya,  no  stone;  one  day,  no  mattreaaes;  aad 

day,  holiday. 
Nine  daya,  no  atone;  one  day,  Sonday. 
Fonr  daya,  no  stone;  one  day,  repairing  tag  Cynthia; 

day,  receiving  bmah. 

One  day,  no  stone ;  four  days,  repairing  tag  Oyntlua. 
Two  days,  no  stone. 

One  daT,  no  atone ;  three  daya,  no  mattreaaes,  oaiof 

Three  oays,  repairing  tug  Cynthia. 

One  day,  current  too  strong  to  tow  mattresaea  vltii 

Molyneux — ^tng  Cynthia  under  repairs. 
Three  days,  current  too  strong  to  tow  mattresses  with 

Molyneux — tug  Cynthia  under  repairs. 
One  (lay,  making  survey;  one  day,  repairing  lag  Mol^ 

two  days,  current  too  stronz  to  tow  mattresaea  witlf 

Molyneux— tog  Cynthia  under  repairs. 
One  day,  making  survey;   three  days,  no  stoaa, 

loaded ;  two  days,  Sunaays. 


There  were  twenty-one  mattresses  lost,  as  follows :  Three  broken  np  by  heavy 
at  south  jetty  before  sinking; ;  twelve  were  water-logged  from  long  remaining  in  tlie 
water  dnring  prevalence  of  bad  weather  and  had  to  be  beached  to  avoid  obstmeting 
channel ;  six  broke  loose  from  mooring  at  Fort  Point  and  went  to  pieces. 

Eighty-two  and  seventy-fonr  hundredths  cnbic  yards  of  stone  were  waslied  off 
barges  near  platform  Febrnary  3,  1882. 


REPAIRa   OF   PLANT. 

Four  barges  were  hauled  out  and  repaired ;  the  storage  mattress  platform  was 
paired ;  tng  Cynthia  was  hauled  oat  once,  and  hull  cleaned  and  boiler  and  maohineiy 
repaired;  tu^  Molyneux  hauled  out,  and  hull,  boiler,  and  machinery  repaired. 
The  plant  is  complete,  well  adapted  to  the  service,  and  in  excellent  condition. 
Kesi)ectfully, 

W.  A,  HiNKLR, 

S^t-perin  tendent. 
Col.  6.  M.  Mansfield, 

United  States  Engineers. 


The  following  report,  to  which  refereDce  is  made  iu  the  last  Annaal 
Report  of  this  office,  page  1328,  having  been  accidentally  omittad  there- 
from, is  here  inserted  as  part  of  the  record  of  the  progress  of  the  work : 

SUPPLEMENTARY  BBPOBT   OF  SPECIAL  BOARD   OF   ENGINBBR8. 


Army  Buildino, 
yew  Yorkj  October  31,  1880. 

General:  Your  letter  of  October  21,  1880,  refers  to  this  Special 
Board,  which  has  several  times  given  its  views  as  to  various  devices  for 
improving  the  entrance  to  the  harbor  of  Oalveston,  Tex.,  by  jetties,  a 
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report  of  Msg.  S.  M.  Mansfield  recommending  for  adoption  as  his  ohoioe 
t/i  those  systems  the  method  pursued  in  the  construction  of  the  jetties 
at  the  mouth  of  the  Maas,  Holland,  in  preference  to  that  used  in  closing 
Kew  Inlet,  North  Carolina,  and  in  sinking  submerged  jetties  in  Charles- 
ton Harbor. 

There  does  not  seem  to  be  anything  in  Major  Mansfield's  letter  to  in- 
duce this  Board  to  change  its  views  as  set  forth  in  their  past  reports. 
The  information  given,  however,  in  reference  to  the  abundance  of  brush 
and  stone  available  has  an  important  bearing  upon  the  cost  of  construc- 
tion of  the  jetties.  Major  Mansfield's  experience  thus  far  goes  to  prove 
that  brush  mattresses  can  be  put  down  in  the  shoals  in  mild  weather, 
and  that  they  have  kept  their  place  during  the  storms  of  August  11  and 
IS.  This  trial  extends  to  a  length  of  100  feet  on  the  north  jetty  in  pro- 
longation of  the  Bolivar  gablonnade,  and  to  315  feet  length  in  the  south 
jetty,  commencing  in  6  feet  depth  of  water.  No  trial  seems  to  have  been 
made  with  log  rafts.  We  have  no  preferences  in  reference  to  the  three 
methods  indicated  by  sketches  B,  C,  and  D  in  our  report  of  January  7, 
1880,*  any  further  than  this,  that  we  thought  the  log  base  for  a  brush 
raft,  whether  a  simple  grillage  or  formed  by  logs  in  contact,  would  hold 
together  better,  and  could  be  towed  out  to  its  position  in  the  jetty  and 
sunk  there  more  readily  and  in  rougher  weather  than  a  brush  raft  with- 
out logs.  If  the  simple  brush  rafb  is  found  sufficient ;  if  it  can  be  made 
more  cheaply  without  than  with  a  timber  base ;  and,  further,  if  it  can 
be  placed  in  position  without  much  risk  of  being  torn  asunder,  we  think 
it  should  be  used.  No  sufficient  reasons  present  themselves  against  the 
use  of  brush  mattresses  at  this  locality,  for  Galveston  Bar  is  formed  of 
Qulf  sand  and  not  by  river  mud,  and  there  will  be  little  settling,  except 
possibly  by  undermining,  at  the  outer  edges.  An  ordinary  enrockment 
would  stand  probably  as  well  upon  the  sands  of  this  shore  or  bar  as  in 
similar  positions  at  the  north.  Breakwaters  in  Long  Island  Sound 
and  along  the  coast  of  Massachusetts  and  Maine  are  simple  enrock- 
ments.  No  bases,  either  mattresses  or  grillages,  have  been  required  for 
tiiose  constructions,  and  none  would  be  needed  on  the  Oalveston  Bar  if 
stone  could  be  delivered  as  cheaply  there  (say  from  $1  to  $1.25  |>er  cubic 
yard)  as  in  northern  set^tions  of  the  country.  The  wearing  of  currents 
or  the  overfall  at  the  foot  of  the  jetties  would  merely  drop  down  the 
stone  at  the  edges  thus  (Fig.  A).  But  as  stone  costs  $4  and  brush  only 
$1  per  yard,  economy  of  construction  demands  the  use  of  the  latter  as 
fkr  as  possible. 


«    *  ( 


We  do  not  think  it  at  all  necessary,  as  we  have  said  in  previous  re- 
ports, to  follow  the  system  of  construction  of  the  Maas  jetty  in  its  literal 


*See  Annual  Report  of  Chief  of  Engineers  for  1880,  page  13Si,  Part  II. 
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sense.  A  thick  brash  mattress  sufficiently  strong  to  insure  its 
held  in  place  until  sunk  to  its  position,  without  risk  of  being  torn  to 
pieces  by  waves,  if  covered  with  stone,  can  scarcely  be  dismembered  by 
storms,  for  it  will  probably  be  filled  with  sand,  and  the  stones  sinking 
into  the  meshes  will  hold  it  together.  Further,  the  Dutch  system 
very  costly.  It  involves  much  skilled  labor  and  much  exposure  in 
water.  In  fact,  laying  the  stones  on  the  side  slopes  and  paving  tiie 
upper  surface  would  involve  careful  construction  and  much  delay, 
that  a  contractor  who  had  never  done  such  work  could  not  safely 
mate  for  it  except  at  excessive  prices.  A  system  that  does  not  require 
accuracy  of  construction,  and  'therefore  admits  the  work  to  go  on  even 
when  the  sea  is  a  little  rough,  is  preferable,  especially  in  this  locality, 
to  the  more  elaborate  and  difficult  method  followed  in  the  Holland  jetties. 

It  was  to  avoid  the  great  losses  by  delay  and  various  expenditures  for 
plant  that  in  our  last  report  we  advised  the  construction  of  these  jetties 
by  contract.  It  is  presumed  that  the  contractor  will  push  his  work  for 
his  own  interest,  and  will  lose  no  time  that  can  possibly  be  availed  of 
for  that  purpose.  We  are  still  of  the  opinion,  therefore,  that  the  con- 
tract system  in  this  special  case,  if  it  can  be  carried  out,  wiU  prove 
preferable  to  the  system  of  hired  labor.  The  officer  in  charge  of  the 
improvement  can  ascertain  if  there  are  suitable  persons  in  that  vicinity 
or  elsewhere  to  undertake  such  work. 

In  reference  to  height  of  jetties  we  desire  to  sa^'  that  the  original 
plans  contemplated  their  submergence  throughout  the  greater  portion 
of  their  length.  It  is  recommended  that  they  be  kept  below  low -water, 
with  sufficient  width  to  permit  of  being  raised  to  that  level  if  adjudged 
necessary.  It  is  not  thought  that  a  width  of  24  feet  at  the  low- water 
level  will  be  required,  except,  perhaps,  at  their  outer  ends  if  prolonged 
into  deep  water.  It  is  inferred  from  the  records  of  observations  in  ref- 
erence to  the  breaking  of  waves  that  during  gales  in  the  Gulf  they  will 
break  before  reaching  12-foot  soundings  off  the  shoi*e.  Within  those 
soundings,  where  only  the  smaller  waves  break,  there  will  not  be  as 
much  exposure  as  beyond^  and  the  width  of  jetty  need  not  be  so  great. 

While  it  may  not  be  necessary  to  extend  the  jetties  as  far  as  the  esti- 
mate calls  for,  or  to  raise  them  to  the  height  indicated  therein,  it  seems 
probable  that  they  must  be  connected  with  the  shore,  if  only  by  a/a 
apron  formed  of  mattresses  covered  with  just  sufficient  stone  to  hold 
them  in  place.  The  south  jetty  should  be  connected  with  the  channel 
breakwater  already  constructed;  the  north  jetty  with  the  beach  at  Bol- 
ivar Island.  It  is  quite  possible  that  the  gabionnade  already  formed 
may  be  sufficient  to  prevent  the  formation  of  a  swash-channel  between 
the  inner  end  of  the  north  jetty  and  Bolivar  Peninsula.  In  that  case 
the  apron  will  be  limited  to  the  space  between  the  inner  end  of  the 
gabionnade  and  the  beach. 

In  conclusion,  the  Board  can  find  no  reason  in  the  additional  informa- 
tion furnished  it  for  changing  methods  of  construction  hitherto  recom- 
mended, or  for  adopting  the  elaborate  methods  shown  by  the  sections, 
plans,  and  profiles  of  the  drawings  sent,  or  for  prosecuting  the  construe- 
tion  by  hired  labor  until  the  system  by  contract  shall  be  tried  and  found 
a  failure.  We  advise  that  the  jetty  be  almost,  if  not  wholly,  submerged,  - 
as  originally  intended  by  Major  Howell  and  recommended  by  this  B(^rd, 
and  that  it  be  made  wide  enough  so  that  at  the  outer  ends  beyond  the 
10-foot  curves  it  can  be  raised,  if  necessary,  out  of  water. 

In  fact  the  system  of  construction  of  the  Maas  jetty,  originated  many 
years  since,  is  very  expensive  where  labor  is  high.  Much  cheaper 
methods  of  making  mattresses  have  been  practiced  by  our  own  officers 
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iiaring  the  paKt  ten  years.     We  think  that  a  simply  made  mattress, from 
50  to  00  feet  wide  according  to  depth  of  water,  made  with  or  without 
logs,  that  will  lay  a  thickness  of  from  2  to  3  feet  will  be  sufiieient  to  use 
from  the  shore  out  to  a  depth  of  10  feet;  that  this  mattress  should  be 
covered  with  enough  stone  to  sink  it  and  hold  it  to  the  bottom  firmly. 
Afterwards,  ux)on  this  apron,  stone  should  be  thrown  along  the  middle 
line  and  be  left  to  take  its  own  slope.    By  this  means  a  jetty  will  be 
formed  submerged  below  the  mean  low- water  line  to  depths  varying 
from  0  at  the  shore  to  say  4  feet  at  the  lOfoot  curve.    We  do  not  un- 
derstand the  necessity  for  the  expensive  plant  proposed  by  Major  Mans- 
field«    From  our  examination  of  the  report  it  would  seem  that  the  prep- 
arations therein  indicated  would  admit  the  construction  of  both  jetties 
in  two  years,  whereas  no  such  rate  of  structure  will  be  required  to  meet 
the  limited  appropriations  from  year  to  year.    W^e  are  of  opinion  that 
if  the  system  indicated  by  this  Board  be  carried  out  the  jetties  will  cost 
less  than  the  estimate  submitted  and  will  be  constructed  with  much  less 
outlay  for  plant.    Of  course  we  would  omit  the  system  of  piling  and 
railways  exhibited  on  Major  Mansfield's  plans. 

The  papers  referred  to  us  in  connection  with  this  subject  are  herewith 
returned. 
Eespectfully  submitt^ed. 

Z.  B.  TOWEE, 

Colonel  of  Engineers^  Bvt.  Maj.  Oen, 

John  Newton, 
Colonel  of  Engitieerny  Bvt,  Mdj,  Gen, 

Q.   A.   GlLLMOBE, 

Lieutenant' Colonel  of  Engineen^  Bvt,  Maj,  Oen, 

Brig,  Gen.  H.  G.  Weioht, 

Chief  of  Engineer H^  U,  S,  A, 


ADDENDUM. 

NOVEMBEE   19,  1880. 

The  foregoing  report  was  written  before  seeing  Major  Mansfield.  From 
his  letter,  in  connection  with  two  papers  prepared  by  his  assistant,  Mr. 
Bipley,  and  the  drawing  presented,  we  inferred  that  the  Holland  system 
as  applied  at  the  mouth  of  the  Maas  had  been  adopted  by  him  without 
much  change  for  the  Galveston  jetties.  From  our  conversation  with  him 
since  we  learn  that  he  does  not  intend  to  follow  that  method  any  further 
than  is  implied  in  the  use  of  brush  mattresses  loaded  with  suf&cient 
stone  to  hold  them  in  place,  nor  to  raise  the  jetties  above  the  level  of 
low- water  if  sufficient  depth  over  the  bar  can  be  gained  without  doing 
so.  In  fact  his  ideas  as  to  the  construction  of  tiie  jetties  seem  to  be 
essentially  the  same  as  our  own.  He  has  further  explained  the  difficulty 
of  getting  any  one  to  undertake  the  work  by  contract,  and  the  necessity 
therefore  for  buying  the  plant  specified,  and  the  reasons  for  its  great 
cost.  We  concur  with  him  that  the  jetties  should  be  pushed  forward  as 
Jbst  as  possible  by  the  most  available  means  at  his  command,  leaving 
the  contract  system  to  develop  itself  at  Galveston,  as  elsewhere  on  the 
Texas  coast,  as  it  may. 

Z.  B.  TOWEE, 

Colonel  of  Engineers^  Bvt,  Maj.  Oen. 

John  Newton, 
Colonel  of  Engineers,  Bvt.  Maj.  Oen. 

Q.   A.   GiLLMOEB, 

Lieutenant- Colonel  of  Engineers j  Bvt.  Maj,  Gen,,  U,  S,  A, 
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O2. 

IMPROVEMENT  OF  SHIP-CHANNEL  IN  GALVESTON  BAY,  TEXAB. 

Original  estimate  (for  channel  100  feet  wide  and  12  feet  deep),  1877 $446, 326  43t 

Appropriated,  1872  to  1882 446,500  00 

The  condition  of  the  work  at  the  close  of  the  last  fiscal  year  was  aa 
follows: 

The  channel  between  Bolivar  Channel  and  Eed  Fish  Bar  had  a  widtli 
at  bottom  of  100  feet  and  a  depth  of  12  feet;  from  the  cut  at  Bed  Fish 
Bar,  connecting  the  upper  and  lower  bays,  the  channel  permitted  the 
passage  of  vessels  of  9  feet  draught  to  within  a  short  distance  of  Hons- 
ton.  The  dredgiug  accomplished  with  the  funds  appropriated  in  1872, 
1874,  1875,  1876,  and  1878  wa&— 

1.  A  channel  through  Red  Fish  Bar  1,500  feet  long,  70  feet  wide,  and 
over  7  feet  deep. 

2.  A.  channel  between  Bolivar  Channel  and  month  of  San  Jacinto 
River,  and  through  Red  Fish  Bar,  6,100  feet  long,  14J  feet  deep,  and 
oonnecting  depths  in  channel  of  9  feet  and  8J  feet  in  the  upper  and  low- 
er bays,  and  with  the  private  works  of  improvement  at  Morgan's  Point. 

3.  The  channel  between  Red  Fish  Bar  and  Bolivar  Channel,  12  feet 
deep  and  100  feet  wide  at  bottom. 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1882. 

The  contract  with  James  £.  Slaughter,  dated  July  17, 1881,  for  dredg- 
ing a  channel  in  upper  Galveston  Bay,  fixed  the  date  of  commencing' 
work  September  5,  1881. 

For  certain  reasons  the  date  of  commencement  was  extended  (under 
authority  of  the  Chief  of  Engineers)  to  December  15,  and  then  again  to 
Februjiry  ^,  1882;  but  it  was  not  until  the  beginning  of  March  that  the 
apparatus  arrived  at  Galveston,  where  it  was  necessary  to  put  it  in 
order  and  arrange  for  active  operations.  Actual  operations  commenced 
March  30.  Dredging  began  at  the  upper  end  of  the  government  cut^  at 
Red  Fish  Bar,  in  I2  feet  of  water;  the  extension  of  dredging  following^ 
the  direct  line  as  staked  off  according  to  the  permanent  beacons  in  the 
upper  bay. 

The  plant  consists  of  one  dredge- boat  (the  Charles  Forbes),  one  tug 
(Continental),  and  one  scow  containing  four  wells  with  a  capacity  of  260 
yards. 

The  material  excavated  and  removed  from  channel  under  this  con- 
tract, from  March  30  to  June  30, 1882,  was,  in  the  aggregate,  160,440 
cubic  yards,  and  was  deposited  above  one-quarter  mile  to  the  westward 
of  the  channel  cut  in  8|  feet  of  water.  The  cut  is  36  feet  wide  and  4^ 
fbet  deep,  in  soft  mud  bottom.  Length  of  line  is,  approximately,  1,500 
feet. 

The  following  is  an  abstract  from  my  monthly  report  for  May,  1882: 

The  contractor's  attention  haying  lM»en  invited  to  the  fact  that  his  work  waa  pro- 
gressing in  a  veT7  nnsatinfactory  manner,  owing  to  insnfficient  equipment  of  plant,  he 
leplied  on  the  22d  of  May,  stating:  "  My  agent  had  written  me  titiat  the  scow  lost 
wonld  be  taken  to  Morgan  City  and  repaired,  as  soon  as  the  corrents  in  the  river  thfTi» 
would  permit  of  towing  her  there.  I  have  written,  by  this  mail,  urging  haste."  But 
one  dump  scow  is  as  yet  (June  7)  employed  upon  the  work,  and  the  progress  making 
Ib  unsatisfactory  in  consequence.  In  accordance  with  the  terms  of  agreement,  the 
contractor  should  have  a  suitable  equipment.  At  the  present  rate  of  progress,  the 
work  contraored  to  be  completed  by  the  &th  of  September,  i&S^  wiU  not  be  finished 
in  eighteen  months^  time. 
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PROBABLE  OPEBATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1883. 

Coutinuing  the  improvement  of  channel  making  12  feet  of  water  for 
the  navigation  of  the  upper  bay. 

A  project  for  the  expenditure  of  the  appropriation  of  1881,  tSOyOOO, 
together  with  the  appropriation  of  1882,  $94,500,  will  be  made  as  soon 
as  sufficient  data  can  be  collected  to  aid  us  in  projecting  a  plan  for 
furthering  the  improvement.  An  examination  and  survey  of  the  line 
will  be  made  as  soon  as  practicable,  and  the  results  thereby  obtained 
will  determine  future  operations  after  the  closing  of  work  under  contract 
with  Mr.  Slaughter. 

Certain  conditions  were,  by  the  terms  of  the  act  of  March  3, 1879,  im- 
posed upon  the  Buffalo  fiayou  Ship-Channel  Company,  and  the  accept- 
ance of  these  conditions  by  that  company  was  formally  agreed  to  by 
preamble  and  resolutions  February  14, 1881.  (See  copy  of  papers  in 
the  last  Annual  Beport  of  the  Chief  of  Engineers,  pages  1334-1340.) 

It  is  not  considered  that  this  improvement  can  be  made  permanent. 
With  the  balance  of  the  estimate  of  1877,  operations  may  be  continued, 
under  contract  during  the  fiscal  year  ending  June  30, 1884,  in  improv- 
ing the  channel. 

The  work  Ib  in  the  collection  district  of  Galyeaton.  The  light-houses  on  or  near  the 
line  of  the  work  are  (1)  at  Bolivar  Point ;  (2)  at  Fort  Point ;  (3)  at  Half  Moon  Shoal ; 
(4)  at  Red  Fish  Bar. 

For  commercial  statistics  see  report  on  improvement  of  entrance  to 
Galveston  Harbor;  also  report  on  improvement  of  Buffalo  Bayou. 

This  work  is  designed  to  accommodate  a  large  portion  of  the  com- 
merce of  the  district. 

Money  statement 

July  1,  1881,  amount  available $203,478  74 

Jnly  1,  1882,  amount  expended  during  fiscal  year,  exclusiTe  of 

outstanding  liabilities  July  r,  1881 $14,792  89 

July  1,  1882,  outstanding  liabilities 100.219  72 

115, 012  61 

July  1,  1882,  amount  available 88,466  13 

Amount  appropriated  by  act  passed  August  2,  1882 94,500  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 182, 966  13 


0  3- 

IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

Estimate  of  1880,  dredging  bar  and  removing  sna^s  above  and  below  Liberty, 
and  dredging  on  the  bar  at  the  mouth  of  the  Middle  Pass t^,  541 

PBOGBESS  MADE  DURINa  THE  TEAR  ENDING  JUNE  30^   1882. 

The  contract  with  Mr.  G.  L.  Long,  of  Mobile,  Ala.,  entered  into  July 
25, 1881,  conditioned  that  Mr.  Long  should  improve  the  navigation  of 
the  river,  from  Liberty  to  its  mouth,  by  cutting  out  a  sand-bar  and  re- 
moving all  obstructions  as  required. 

The  contractor  commenced  and  completed  his  work  in  the  month  of 
April.  The  work  accomplished  was  the  dredging  of  2,900  cubic  yards 
of  sand  in  making  a  cut  85  feet  wide  and  7  feet  deep  through  a  bar 
located  about  4  miles  below  Liberty;  also  the  clearing  of  the  river  be- 

92  E 
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tween  the  mouth  and  Liberty  by  removing  thirty -three  snags  and  twenty- 
five  overhanging  trees  (on  25  miles  of  river)  and  the  part  removal  of  a 
wreck  (steamboat  J.  D.  Hiue)  which  obstructed  the  channel  about  8 
miles  below  Liberty.  The  work  was  satisfactorily  done,  and  contract 
was  closed  by  the  payment  of  the  price  agreed  on,  viz,  $7,500,  on  the 
29th  of  April,  1882. 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1883. 

The  project  for  expending  the  balance  remaining  of  the  last  appro- 
priation, combined  with  the  appropriation  of  1882,  has  not  yet  been  cle< 
veloped.  The  estimates  fully  cover  whatever  cost  the  necessary  works 
of  improvement  may  be  for  the  time  being,  but  there  is  no  basis  for  es- 
timating the  length  of  time  the  cuts  made  through  the  bar  at  the  mouth 
and  the  bar  near  Liberty  will  remain  open  for  navigation,  or  as  to  the 
cost  of  maintaining  the  river  from  its  mouth  to  Liberty  in  a  navigable 
condition. 

Amount  appropriated  1878 $10,  000 

Amount  appropriated  1879 2,500 

Amonnt  appropriated  1880 4,  000 

Amount  appropriated  1881 lo,000 

Amonnt  appropriated  18fc2 8,000 

Total  1878-1882 34,500 

The  available  fands  might  be  expended  in  the  fiscal  year  ending  June 
30, 1884,  in  continuing  operatlons--dredging,  snagging,  &c. — as  may  be 
found  necessary.  Further  requisition,  in  the  absence  of  any  river  com- 
merce, is  not  at  present  demanded. 

The  'work  is  located  in  the  collection  district  of  Galveston ;  nearest  light-hou^e. 
Bed  Fish  Bar,  Galyeston  Bay. 

Money  statement. 

July  1, 1881,  amonnt  available $14,569  56 

July  1,  1882,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 1881 7,938  65 

July  1,  1882,  amount  available 6,630  91 

Amount  appropriated  by  act  passed  August  ^,  1882 8, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 14,  Q20  91 

Amount  (estimated)  required  for  completion  of  existing  project 14, 54 1  00 


O  4. 

IMPROVEMENT  OF  BUFFALO  BAYOU,  TEXAS. 

Estimate  of  1880,  for  a  channel  100  feet  wide  and  12  feet  deep  between 
Simms' and  White  Oak  Bayou $385,299  75 

For  detailed  estimates,  &c.,  see  last  Annual  Eeport  of  the  Chief  of 
Engineers,  pages  1343-13^7. 

PBOGBESS  MADE  DUBING  THE  YEAB  ENDING  JUNE  30,   1882. 

Under  the  appropriation  of  $25,000,  act  of  March  3, 1881,  bids  wen 
solicited  for  the  improvement  of  the  bayou.  The  following  is  an  ab 
stract  of  bids  received  : 
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Abafmeiofpropo9aUforimpnmng  Buffalo  Bayou,  Texas,  in  response  to  advertisement  dated 
June  7,  1881,  and  opened  July  6,  1681,  hy  Maj,  8,  M,  Mansfield,  Corps  of  Engineers, 


Kames  of  bidden. 


Dredging 

75,000 

cubic  yards. 


1.  6.  L.  Long 

2.  J.  J.  Atkinson 

3.  Ja«.  E.  SUughter. 


P%r  yard. 
$0  21 
85 
49 


Bemoving 

11.2  miles 

of  trees. 


Aggregate,     t 


P*r  viilt. 
$199  00 
600  00 
193  50 


$17, 978  80 
81.850  00 
88,917  20 


Mr.  G.  L.  Long,  of  Mobile,  Ala.,  being  the  lowest  responsible  bidder, 
contract  was  entered  into  with  him  September  1, 1881,  for  doing  the 
work  required,  viz,  removing  overhanging  trees  and  dredging  shoal 
places  in  the  bayou  near  the  city  of  Houston. 

Mr.  Long  commenced  in  February  the  cutting  of  trees  along  the  bayou, 
and  in  March  completed  the  work  of  removing  overhanging  trees. 
Eleven  and  two- tenths  miles  of  bank  received  attention.  In  April  the 
work  of  reducing  shoal  places  began.  From  April  to  June  30  there  was 
dredged  and  removed  an  amount  of  material  comprising  24,895  cubic 
yards  of  snags,  logs,  stumps^  and  earth.  The  work  has  progressed  slowly 
but  satisfactorily,  considenng  the  amount  of  time  required  to  dredge 
away  the  stumps,  logs,  &c.,  imbedded  in  the  channel  of  the  bayou. 

The  plant  used  comprehended  one  dredge  (Osgood's  patent),  with 
dipper  of  1  cubic  yard  capacity,  and  one  derrick -boat,  with  a  boom  00 
feet  long  with  a  clear  swing  of  75  feet.  Another  dredge,  of  large  ca- 
pacity, has  just  been  added  to  the  plant. 

PBOBABLE  OPEBATIONS  FOB  THE  YEAB  ENDING  JUNE  30,  1883. 

Completion  of  work  under  contract  with  O.  L.  Long  and  continuation 
of  work  of  improvement  by  contract,  with  the  funds  of  the  appropria- 
tion of  1882. 

Amount  appropriated  1881 ^,0(K) 

Amoont  appropriated  1882 50,000 

Total  1881-1882 7.SOO0 

One  hundred  thousand  dollars  could  be  profitably  exx>ended  in  mak* 
ing  the  improved  navigable  channel  during  the  fiscal  year  ending  June 
30,1884. 

It  is  in  the  collection  district  of  Galveston,  and  the  nearest  light-houses  are  thofso 
at  Clopper's  Bar,  Red  Fish  Bar,  Bolivar  Point,  and  Fort  Point. 

Money  statement 

Jnlyl,  1881,  amount  available $25,000  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 |5,684  18 

July  1,  1882,  outstanding  liabilities 18,454  84 

24, 139  02 


July  1,  1882,  amount  available 860  *♦>* 

Amount  appropriated  by  act  passed  August  2, 1882 50, 000  01) 

Amount  available  for  fiscal  year  ending  June  30,  1883 50, 860  98 


Amount  (estimated)  required  for  completion  of  existing  project 310, 299  75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  lr^84.  100, 000  00 
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COMMEKCIAL  STATISTICS. 

[Extiuct  from  memorial  to  Congress  of  the  Houston  Cotton  Ezohange  and  Board  of  Trade,  dsited 

March  8,  1882.] 

The  city  of  Houston  is  a  port  of  delivery  of  the  United  States,  sitaated  at  the  head 
of  tide-water  on  Buffalo  Bayou,  50  miles  from  the  Gulf  of  Mexico. 

Vessels  drawing  9  feet  of  water  now  discharge  their  cargoes  at  the  railroad  whajnres 
6  miles  below  the  city  limits.  The  work  of  ship-channel  improvements  now  nearly 
completed  by  the  United  States  engineers  will  afford  passage  for  vessels  of  12  feet 
drauj^ht  to  the  same  point.  The  work  of  extending  12-ioot  navigation  fromtheii<»e  to 
the  city  of  Houston  has  been  commenced  under  the  appropriations  made  by  CongresB. 

This  will  afford  to  the  city  of  Houston  navigation  K>r  any  vessel  now  able  to  cross 
the  Galveston  outer  bar.  The  present  navigation  to  the  city  is  6  feet — the  busineos 
being  done  by  steamboats,  lighters,  and  light-draught  sailing  vessels. 

The  rapid  growth  of  the  lumber  trade  of  the  city  of  Houston  warrants  the  belief 
that  if  port  facilities  are  afforded  a  heavy  foreign  export  trade  in  lumber  can  be  de- 
veloped. 

The  ship-building  interest  is  already  of  considerable  importance.  The  country  along 
the  banks  of  Buffalo  Bayou  and  the  streams  emptying  into  it  afford  ample  supply  of 
ouk  and  other  valuable  timber,  while  the  Houston  lumber  market  supplies  pine  of  the 
best  quality  at  very  low  rates.  The  interest  has  thus  far  been  conhned  to  the  con- 
struction of  steamboats,  barges,  and  other  light-draught  vessels;  but  with  port  facil- 
ities assured,  it  is  believed  that  vessels  of  greater  draught  will  be  built. 

The  situation  of  Houston  in  the  great  cattle  district  contiguous  to  the  Texas  coast 
warrants  the  belief  that  a  large  export  trade  in  live  and  slaughtered  cattle  can  be 
developed  if  port  facilities  are  guaranteed.  This  trade  is  already  carried  on  direct 
from  Buffalo  Bayou  to  Havana. 

The  total  dutiable  imports  and  duties  paid  at  the  Galveston  custom-honse  for  the 
year  ending  June  30,  1881,  were: 

Dutiable  imports $2,632,731  00 

Duties  paid 1,772,038  31 

The  list  of  imports  by  Houston  importers  are  exclusively  those  made  in  this  collec- 
tion district.  A  large  amount  of  imports  have  been  marde  for  the  same  and  other 
Houston  importers  through  the  ports  of  New  York  and  New  Orleans.  The  fij^uret 
given  show  that  the  imports  by  the  Houston  importers  in  1881  were  in  excess  of 
|642,000,  and  duties  in  excess  of  $459,200,  and  in  1882^  imports  in  excess  of  $776,900, 
and  duties  in  excess  of  $568, 100,  or  about  25  per  cent,  m  1881  of  the  total  imports  at 
the  Galveston  custom-honse,  to  which  this  port  of  delivery  is  attached,  and  that  aboot 
25  per  cent,  of  the  entire  amount  of  the  duties  collected  were  paid  by  Houston  im- 
porters. 

The  foreign  imports  of  the  city  of  Houston  in  1881  rank  as  twenty-fourth  amon^  the 
ninety-eight  enumerated  customs  districts  of  the  United  States. 


OS- 

IMPROVEMENT  OF  MOUTH  OP  BRAZOS  RIVER,  TEXAS. 

Estimate  for  north  and  sonth  jetties,  1880 $522,890  44 

Appropriated,  1880-*82 130,000  Of 

392.890  44 

For  detailed  estimates,  &c.,  see  last  Annaal  Eeport  of  the  Chief  of  Ea- 
gineers,  pages  1349-1356. 

At  the  end  of  the  last  fiscal  year  r  June  30,  1881)  the  north  jetty  had 
been  extended  (mainly  on  shore)  a  distance  of  742J  feet. 

The  general  thickness  (depth  of  brush  work)  throughout  the  line  was 
3  feet;  the  width  at  inner  end  was  27.8  feet,  and  gradually  widened 
to  60  feet  at  the  seaward  end. 
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PROaBESS  HADE  DtJBINa  THE  TEAB  ENDINa  JUNE  30,  1882. 

Messrs.  E.  Kanters  &  Son  completed  the  work  of  their  contract  (dated 
January  19,  1881)  the  latter  part  of  September. 

Under  this  contract  there  was  placed  in  north  jetty  a  foundation 
coarse  of  brash  mattresses  aggregating  in  length  1,043^  feet.  The  shore 
portion  commenced  with  a  width  of  27.8feet.  The  seaward  portion  aver- 
aged 60  feet  width  throughout,  f  he  general  height  (thickness  of  mat- 
tress and  concrete  ballast)  was  3  feet  above  the  sand  bottom. 

The  project  for  the  expenditure  of  the  funds  ($40,000)  appropriated  by 
act  of  March  3, 1881,  recommended  continuation  of  work  on  north  jetty 
by  the  use  of  brush  mattresses  and  stone  or  concrete  ballast  under  con- 
tract. The  following  is  an  abstract  of  proposals  received  in  response  to 
advertisement  solicited : 


Abstract  of  proposals  for  improving  Bragos  River  y  Texas  j  in  response  to  advertisement  dated 
June  20,  1881,  and  opened  July  20,  1881,  by  Maj,  S,  M,  Mansfield,  Corps  of  Engineers, 


TfuatB  of  bidden. 


L  B  Kanten  &  Son 

2.  O.  L.  Long 

3.  Wm.  W.  Burke. . 


BniBb,4,530 
cable  yards. 


Per  eu.  yd. 
$4  90 
4  35 
4  50 


Stone,  308 
cubic  yards. 


Per  eu.  yd. 
17  50 
1^0  bid. 
9  00 


GTaTel,411 
cubic  yards. 


Per  eu.  yd. 
$8  00 
7  00 
4  50 


Concrete,  364 
cubic  yards. 


Per  eu.  yd. 

$8  00 
7  00 
9  00 


Aggregate. 


$29,799  00 
"28,'i92'60 


1.  Formal ;  highest  hid. 

2.  Informal;  bond  incomplete  and  void;  no  specified  price  for  stone,  and  proposals 
incomplete ;  bids  unsatisfactory. 

3.  Formal ;  bids  satisfactory ;  contract  recommended. 

Some  delay  was  had  in  awarding  the  contract  ^  bnt  finally  the  Sec- 
retary of  War  decided  that  Mr.  G.  L.  Long's  bid  was  formal,  and  that 
the  contract  shonld  be  given  to  him.  In  compliance  with  said  decision 
contract  was  entered  into  with  Mr.  G.  L.  Long  on  the  19th  of  Septem- 
ber for  doing  the  work  reqnired  in  continuing  construction  of  the  north 
jetty  as  specified. 

Mr.  Long  began  the  work  of  his  contract  the  end  of  September.  A 
sufficient  quantity  of  concrete  blocks  was  made  in  October  and  !Noyem- 
ber  to  keep  the  work  of  sinking  mattresses  well  in  hand,  and  the  first 
mattress  was  placed  in  December. 

By  the  27th  of  May,  the  work  under  this  contract  was  completed ; 
1,492  linear  feet  of  jetty  was  added  to  the  former  work ;  foundation 
course,  60  feet  wide  and  2j^  feet  high  ^  using  an  amount  of  material 
equal  to  6,290.84  cubic  yards  of  brush  mattresses,  and  1,376.86  cubic 
yards  of  concrete  ballast 

The  contract  was  satisfactorily  performed,  and  the  work  was  left  in 
good  condition. 

A  recent  examination  and  survey  was  made  (chart  herewith)  of  the- 
bar  and  entrance  to  the  river. 

The  condition  of  the  shore  work  (B.  Kanters  &  Son's  contract)  shows 
that  it  has  been  damaged  by  the  action  of  the  river  current,  during  sud- 
den and  heavy  rises,  in  cutting  away  the  channel  bank,  causing  settle- 
ment of  the  channel  side  of  the  jetty  by  partial  undermining,  deep  water 
hugging  the  work  close  down  to  the  point. 

A  considerable  part  of  the  damage  was  occasioned  by  the  pounding 
of  immense  drift  logs  upon  the  top  of  the  mattress,  in  one  case  grinding 
the  concrete  ballast  to  i>owder,  and  then  tearing  loose  the  fascines  and 
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^filling.  The  storm  of  the  7th  of  May  slightly  increased  the  damage  to 
tbis  part  of  the  work,  by  a  farther  cutting  away  of  the  bank  which  in- 
"duced  the  very  irregular  settlement  of  the  line  of  mattresses.  No  steps 
were  taken  ^save  a  small  addition  of  ballast  at  a  few  points)  to  repair 
the  damage  done,  because  thought  unnecessary.  This  work  has  served. 
its  purpose  in  extending  the  shore  line  north  of  it  gulfward  and  main- 
taining it,  giving  the  jetty  proper  a  good  shore  bearing. 

Under  date  of  May  13, 1882,  Mr.  J<i]u  M.  Picton,  assistant  engineer, 
reports : 

It  wiw  observed  that  there  was  a  scour  of  a  foot  or  more  at  and  beyond  the  outer 
end  of  the  jetty  May  6,  and  that  the  last  three  mats  were  placed  upon  clay  bottom  in 
•aboat  12  feet  of  water  at  ordinary  liigh-tide. 

PROBABLE  OPERATIONS  OF   THE   TEAR  ENDING  JtTNE  30,  1883. 

Project  for  the  expenditure  of  the  funds  of  the  appropriation  of  1882, 
^50,000,  will  recommend  continuation  of  jetty  construction,  by  means  of 
brush  mattresses  aud  stone  or  other  ballast,  under  contract. 

One  hundred  thousand  dollars  may  be  profitably  expended  in  the  fis- 
cal year  ending  June  30, 1884,  in  continuing  operations  in  accordance 
with  approved  plan. 

Commercial  statistics,  none. 

The  work  may  not  be  susceptible  of  permanent  completion ;  estimates 
^ill  vary  accordingly. 

It  is  located  in  the  collection  district  of  Galveston,  and  the  nearest  light-house  is  at 
entrance  to  Galveston  Harbor. 

Money  statement 

Jnlyl,  1881,  amount  available $43,000  00 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 40,759  03 

July  1,  1882,  amount  available 2^240  97 

Amount  appropriated  by  act  passed  August  2, 1882 50, 000  00 


Amount  available  for  fiscal  year  ending  June  30,  1883 52, 240  97 

Amount  (estimated)  reouired  for  completion  of  existing  project 392, 890  44 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1884.   100, 000  00 


0  6. 

IMPROVEMENT  OF  PASS  CAVALLO  INLET  TO  MATAGORDA  BAY,  TEXAS. 

Estimate,  south  jetty  and  groins  for  shore  protection,  1879 ^1, 039, 280 

Appropriated,  1876-1882 240,000 

Unappropriated  balance 799,280 

For  detailed  estimates,  &c.,  see  Annual  Eeport  of  the  Chief  of  En- 
gineers, pages  1258-1260, 1880. 

At  the  beginning  of  the  year,  July  1,  1881,  the  work  in  position  cov- 
ered an  extension  to  south  jetty  of  958  linear  feet,  of  which  566  feel 
was  built  on  shore  and  the  rest  in  water  1^  to  2  feet  depth.  The  inshore 
end  began  with  mattresses  25  feet  wide  over  all,  and  gradually  increased 
iu  width  along  the  jetty  until  at  the  water  line  it  reached  60  feet. 

The  average  thickness  on  shore  was  3  feet,  and  in  water  2%  feet.  The 
protective  covering  was  a  mixed  ballast  of  concrete  and  stone. 
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PROGRESS  MADE  DtJBINa  THE  TEAR  ENDING  JUNE  30,  1882. 

The  progress  of  work  nndet  contract  with  Messrs.  B.  Kanters  &  Son 
i/SfSLS  impeded  by  high  seas  and  sqaally  weather,  and  further  delayed  by 
the  want  of  sufficient  quantities  of  stone  when  most  needed.  Owing  to 
these  circumstances,  additional  time  was  granted  the  contractors  (after 
I>eceraber  1)  in  which  to  complete  their  contract.  By  the  i8th  of  Feb- 
ruary, 1882,  the  funds  availablo^for  expenditure  under  this  contract 
Tvere  exhausted  and  the  contract  was  closed. 

The  total  length  of  jetty  constructed  by  Messrs.  B.  Kanters  &  Son 
was  1,325  feet,  consisting  of  a  foundation  course  averaging  25  to  60 
feet  width  on  shore  and  full  60  feet  width  in  its  seaward  portion,  and 
T?ith  a  second  tier  and  upper  course  partly  built  thereon.  The  work, 
when  inspected  prior  to  acceptance,  presented  a  very  stable  and  finished 
appearance.  The  brush  work  was  entirely  covered  by  the  stone  and 
coucn^te  ballast.  On  the  shore  end  the  sand  had  banked  up  against 
the  sides  of  the  jetty,  and  in  places  covered  the  entire  structure.  At 
the  gulf  end  the  top  of  the  jetty  was  at  the  surface  of  ordinary  high- 
water.  From  the  outer  end  of  the  upper  course  the  riprap  sloped  down 
to  about  2  feet  below  the  water  surface  at  the  end  of  the  second  course 
of  mattresses.  At  the  outer  end  of  the  first  course  of  mattresses  the 
water  was  about  12  feet  deep.  The  shore  line  had  advanced  with  the 
extension  of  the  jetty;  the  advance  being  400  feet  on  the  north  side  and 
360  fret  on  the  south  side  of  the  jetty,  with  indications  of  a  further  shoal- 
ing some  distance  in  advance  of  the  outer  end  of  the  jetty. 

With  the  appropriation  of  $60,000  of  March  3, 1881,  it  was  intended 
to  continue  the  work  on  south  jetty.  In  response  to  advertisement 
bids  were  received,  viz : 

Ahsirtet  of  proposals  for  improving  Pass  Cavallo,  Texas,  in  response  to  advertisement  dated 
June  20,  1881,  and  opened  July  20,  1881,  by  MaJ,  S,  M.  Mansfield^  Corps  of  Engineers, 


Names  of  bidders. 


Brush,  5,500 
cabic  yards. 


Stone,  430 
cubic  yards. 


Gravel,  485     Concrete,  540 
cubic  yards,    cubic  yards. 


1.  G.  L.  LouK 

2.  R.  Kanters  &  Son 


Pw  eu.  yd. 
$4  33 
8  25 


Per  eu.  yd.   '  Per  ou.  yd. 

$7  0« 

$8  50  ,  6  60 


Per  cu.  yd. 
97  00 
8  50 


Aggregate. 


1.  Informal ;  bond  incomplete  and  void ;  no  specified  price  for  stone ;  bids  unsatis- 
factory. 

2.  Formal;  bids  are  too  high,  and  therefore  unsatisfactory. 

In  compliance  with  instructions  received  from  the  office  of  the  Chief 
of  Engineers,  contract  was  entered  into  with  Mr.  G.  L.  Long  on  19th  of 
September  for  doing  the  work  required,  viz,  placing  mattresses,  in  con- 
structing south  jetty,  and  ballasting  jetty  with  concrete  or  stone. 

The  contractor,  finding  that  he  was  unable  to  complete  the  work,  even 
if  able  to  commence  it,  before  the  30th  of  June,  asked  for  an  extension 
of  time,  promising  to  use  all  energy  to  finish  in  sixty  days  from  June  30. 
The  authority  to  grant  extension  has  been  received.  July  1, 1882,  the 
assistant  engineer  in  charge  report's : 

Four  mattresses  are  constructed,  and  will  be  placed  as  soon  as  arrange- 
ments for  the  delivery  of  material  have  been  perfected.    Plenty  of  stone 
and  brush  piled  on  line  of  railroad,  but  the  trouble  seems  to  be  in  trans- 
porting it  rapidly  enough. 
^The  railroad  promises  ten  cars  a  day  for  transportation,  and  a  con- 


1464      EEPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMT. 

tract  (additional)  for  bruBh  and  stone  has  been  entered  into  with  Harri- 
son &  Caruthers,  of  Bockport,  to  be  delivered  by  the  20th  of  the  month, 
so  material  should  come  in  rapidly  enoagh  very  soon.  Contractor  has 
fifty  or  sixt^  men  employed  and  will  push  the  work  forward  to  its  com- 
pletion. 

PROBABLE  OPERATIONS  OF  THE  TEAR  ENDING  JUNE  30,  1883. 

Oonstruction  of  south  jetty  to  completion  of  work  under  contract  with 
G.  L.  Long,  and  further  work  in  continuing  improvement,  after  project 
shall  have  been  prepared,  under  the  appropriation  of  1882  giving  $60,000 
to  the  work. 

I  present  herewith  a  report  upon  this  work  made  July  21,  1881,  by 
assistant  engineer  Mr.  H.  0.  Bipley,  as  it  contains  besides  interesting^ 
details  some  valuable  observations  and  suggestions  that  may  lead  to  a 
modification  of  the  plan  of  improvement. 

Two  hundred  thousand  dollars  may  be  profitably  expended  during 
the  fiscal  year  ending  June  30, 1884,  in  continuing  work  on  jetty. 

The  work  is  located  in  the  ooilection  distriotof  Indianola,  Tex.,  and  near  Matagorda 
light-house. 

Miyney  statement. 

July  1,  1881,  amount  available $60,000  00 

Jolyl,  1882,  ontetanding  UabUities 55,000  00 

July  1,  1882,  amount  available 5,000  00 

Amount  appropriated  by  act  passed  August  2,  1882 60,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 65,000  00 

Amount  (estimated)  required  for  completion  of  ezistinff  project 799, 280  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  200, 000  00 


Table  of  esHmatM  for  foundation  oourge. 
NOBTH  JJCTTY. 

'Froin— 

Length. 

i 

Feet 
60 

90 

1 

Cabio  yarda. 

RemarkB. 

Briok. 

Stone. 

DtoB 

FmL 
U,820 

4,420 
2,580 

FesL 
2 

49,733 

22.100 
17,200 

16^678 

7.867 
5.733 

One-quarterstone,  three- 
quarter  brnnh. 

B  to  12  feet  water 

12  to  IB  feet  water ^ 

120 

Totel 

21,920 

88^033 

29.678 

1 

SOUTH  JBTTT. 

1,000  feet  from  ▲  to  9  feet  water. 

9to  12  feet  water 

2,170 
2,700 
1,270 

60 

00 

120 

2      7,233 

J3,500 

8,467 

2,411 
4,500 
2.822 

12  to  18  feet  water 

Total 

6,140 

;  29,200 

9.733 
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ESTIMATED  COST. 

North  jetty. 

89,033  cubic  yards  brush  work,  at|4.50 $400,648 

29,678  cubic  yards  stone  work,  at|8 237, 414 

South  jetty. 

29,200  cubic  yards  brush  work,  at  14.50 $131,400 

9,733  cubic  yards  stone  work,  at  $8 77,864 

Total  for  both  jetties 847,326 


COMMERCIAL  STATISTICS. 

GUSTOM-HOUSB,  INDIANOLA,  TBX., 

ColleoU^e  Offlcey  July  6,  1882. 

.  Sir  :  In  response  to  yonrs  of  the  1st  instant.  I  have  the  honor  to  inform  you  that 
tlie  following  is  a  statement  of  entrances  and  clearances  at  this  port  during  the  fiscal 
year  ended  June  30,  1882,  viz : 

FORBIOK  TRADE. 


Entered. 


Steam  TOMela. 


No. 


18 


ToniiAge. 


Cleared. 


Xo. 


18,213  00 


17 


Tonnage. 


17, 445  35. 


COASTING  TRADE. 


Steam  Teasels — 
San  Teasels 

Grand  total 


101 
13 


127 


107, 307  24 
2, 514  81 


8 


128, 126  04  ,      20 


126  45> 


17, 571  SO 


I  beg  to  state  that  the  tonnage  given  represents  only  the  tonnage  of  vessels  that 
report  to  this  office.  There  are  many  vessels  that  arrive  and  depart  from  this  district 
that  are  not  required  under  the  law  to  either  enter  or  clear  at  the  castom-honse.  For 
instance,  101  steamers  in  the  coasting  trade  entered  during  the  year,  none  of  which 
cleared  at  the  custom-house,  although  all  of  them  departed.  Nearly  all  vessels  en- 
gaged.in  the  lumber  trade  neither  enter  nor  clear. 
I  am,  respectfully, 

Francis  A.  Vaughan, 

Collector. 
By  C.  W.  Hartop, 
MaJ.  8.  M.  Mansfield,  U.  S.  A.  Special  Deputy. 


REPORT  OF  MR.   H.   C.   RIPLEY,  ASSISTANT  ENGINEER. 

Galveston,  Tex..  July  21,  1881. 

Colonel:  Having  made,  in  accordance  with  your  instructions  of  the  12th  instant,, 
an  inspection  of  the  work  now  being  done  under  contract  with  Messrs.  R.  Ranters  &. 
Son  for  the  improvement  of  Pass  Cavallo  Inlet  to  Matagorda  Bay,  Texas,  I  have  the 
honor  to  make  the  following  report : 

The  inclosed  sketch  shows  the  condition  of  the  Jetty  July  14,  when  the  inspection 
was  made. 

For  couvenience  of  description  the  Jetty  may  be  divided  into  two  parts,  the  shore- 
work  and  the  water  work. 

The  shore  work  extends  from  the  inner  end  to  the  point  B,  a  distance  of  565  feet  aa 
measured  and  already  reported  by  Mr.  W.  L.  Webb,  United  States  assistant  engineer. 
niis  consists  of  a  single  continuous  mattress,  25  feet  wide  at  the  inner  end  and  51 
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feet  wi<le  at  the  point  B,  and  having  a  thickness  of  3|  feet  along  the  central  line  and 
2i  feet  on  the  sides.  This  difference  in  thickness  produces  a  crowning  which  is  Inr- 
ther  increased  by  the  preparation  of  the  ground  before  the  work  was  placed,  making 
the  foundation  about  18  inches  lower  on  the  sides  than  in  the  center. 

The  top  surface  is  to  be  paved  with  concrete  blocks,  laid  overlapping  each  other 
like  the  shingles  on  a  roof.  About  100  feet  of  this  paving  is  finished.  From  the  end 
of  the  paving  to  the  point  B,  only  a  few  blocks  are  placed  along  the  sides  to  g^naid 
against  injury  in  case  of  high-water,  and  the  whole  is  mostly  covered  with  sand  drifted 
upon  it. 

At  the  point  B  the  water  work  begins.  It  consists  of  mattresses  of  various  dimen- 
sions placed  as  shown  in  the  sketch  and  covered  temporarily  wil^  concrete  blocks. 
Where  it  is  necessary  to  bring  the  jetty  up  to  the  required  height  a  second  course  €ift 
mattresses  is  placed,  as  shown  at  No.  15  and  No.  16.  On  top  of  the  mattresses  and 
extending  along  the  central  line  of  the  jetty,  and  having  a  width  of  26  feet,  is  placed 
the  tunrond. 

This  consists  of  laag  wark  paved  with  concrete  blocks  placed  on  edge,  so  that  tbe 
blocks  come  above  the  stakes  and  wattling,  which  are  covered  with  gravel  and  broken 
stones.  The  berm  on  either  side  of  the  tunrond  is  paved  between  the  wiepen  of  the 
upper  grillage  of  the  mattress  by  lapping  the  blocks  as  before  described,  and  by  filling 
in  the  spaces  where  the  grillage  comes  with  gravel  and  broken  stones. 

This  forms  a  perfect  protection  to  the  bru^-work,  and  the  paving  is  done  in  such  a 
manner  as  to  leave  little  chance  of  injury  from  the  waves.  The  laag  wark  consists  of 
brush  fascines  placed  overlapping  each  other  in  such  a  manner  as  to  leave  the  butts 
exposed  only  at  the  sides.  The  whole  is  held  in  place  by  rows  of  stakes  driven  en- 
tirely through  the  brush  both  of  the  Uiag  wark  and  of  the  mattress  below.  These 
stakes,  projecting  about  6  inches  above  the  brush,  permit  the  wattling  to  be  put  on 
above  tbe  brush,  thus  holding  it  in  place.  As  the  brush  settles  under  the  weight  of 
the  paving,  the  stakes  and  wattling  are  driven  down  close  to  the  brush.  The  gravel 
and  broken  stones,  which  cover  them,  are  not  put  on  until  settlement  has  ceased. 

Before  the  laag  wark  is  built,  the  concrete  is  all  removed  from  the  mattress  belo^', 
and  the  sand  is  all  cleared  away,  so  that  there  shall  be  a  perfect  bond  between  the 
brush  of  the  mattress  and  that  of  the  laag  wark.  The  butts  of  the  fascines  of  the  laag 
wark  are  abutted  against  the  lonjgitudinal  wiepeh  of  the  mattress  below  so  as  to  expose 
them  as  little  as  possible.  The  protection  thus  afforded  would  be  complete,  were  it 
not  for  the  unevenness  of  the  mattress  below,  which  makes  it  necessary  to  build  up  the 
hiag  wark  higher  at  some  points  than  at  others  in  order  to  give  the  top  a  uniform  grade. 
The  tunrond  is  slightly  crowning,  being  about  8  inches  higher  in  the  center  than  on  the 
aides.  It  should  oe  mentioned  that  wherever  a  second  course  of  mattresses  is  placed 
the  concrete  is  just  removed  from  the  mattresses  below,  and  the  sand  cleared  away  so 
that  the  brush  of  the  two  courses  may  come  in  actual  contact. 

The  jetty  attains  a  width  of  60  feet  at  the  inner  end  of  mattress  No.  5,  a  distance 
irom  B  of  219  feet. 

From  this  point  on  it  has  a  width  of  60  feet. 

The  work  thus  far  is  very  satisfactory,  and  the  contractors  deserve  great  praise  for 
the  excellent  manner  in  which  the  work  is  being  executed.  •  •  * 

The  contractors  seem  to  be  making  as  rapid  progress  as  can  be  done  economically. 
The  water  work  is  right  in  the  breakers,  and  the  water  is  too  shoal  to  use  barges  or  in- 
deed to  float  a  mattress  into  position.  It  is  necessary,  therefore,  to  build  the  mattress 
in  place.  This  can  only  be  done  when  the  Gulf  is  smooth,  aud  hence  there  are  frequent 
and  great  delays  in  the  extension  of  the  jetty.  It  is  believed,  however,  that  they  will 
complete  their  contract  by  the  1st  of  January,  1882.  #  #  # 

The  work  has  hardly  progressed  sufficiently  to  decide  positively  whether  the  changes 
which  have  taken  place  since  its  commencement  are  due  to  the  jetty,  or  whether  they 
are  the  result  of  other  causes. 

It  is  quite  certain,  however,  that  the  jetty  has  in  no  way  tended  to  arrest  the  ad- 
vance of  the  shore  line,  which  had  already  advanced,  January  8, 1881,  at  the  site  of 
the  jetty  since  the  survey  of  1878,  a  distance  of  150  feet. 

Since  the  commencement  of  the  construction,  the  advance  of  the  shore  line  has  been 
more  rapid,  and  seems  to  keep  full  pace  with  the  extension  of  the  jetty.  Between 
January  8  and  July  14  the  high-water  shore  line  has  advanced  287  feet,  measured  along 
the  axis  of  the  jetty,  and  the  breakers  ahead  indicate  that  the  shoaling  in  advance  has 
been  correspondingly  great.  At  the  outer  end  of  the  jetty  there  is  but  one  foot  of 
water  where  the  chart  of  1878  shows  5^  feet. 

The  question  naturally  arises  as  to  the  extent  of  this  advance  of  shore  line,  and 
whether  with  its  advance  the  bar  will  advance  correspondingly,  and  thus  leave  its  crest 
as  far  from  the  end  of  the  jetty  after  two  or  three  years*  work  as  it  is  at  present.  There 
is  undoubtedly  some  danger  that  this  will  be  the  result  with  the  present  method  and  rate 
of  construction.  An  inspection  of  the  charts  of  surveys,  exteuding  from  1856  to  1878, 
shows  that  a  somewhat  regular  series  of  changes  has  taken  place  in  the  channels  and 
shoals  which  form  and  obstruct  the  entrance  to  Matagorda  Bay. 
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I  shall  endeavor  to  indicate  the  onler  of  progress  of  these  changes,  and,  as  far  as 
poHHible,  the  causes  which  tend  to  produce  them,  from  which  we  may  predict  future 
changes  uuder  certain  circumstances  which  may  be  controlled  by  artificial  works. 

Assuming  that  the  condition  shown  by  the  survey  of  1856  is  at  the  beginning  of  the 
eericv*  of  changes  about  to  take  place,  and  we  find  the  pass  lying  nearly  north  and 
ftonth  along  the  eastern  shore  of  the  island,  with  its  bar  end  slightly  deflected  to  the 
east. 

Across  the  shoals  lying  east  of  the  pass  there  are  but  two  well-defined  channels,  and 
tbe  larger  one  of  these  is  shallow  and  obstructed  hy  shoals. 

The  survey  of  1H71,  although  little  more  tban  a  reconnaissance,  shows  a  still  further 
defl«'i*tion  of  the  bar  end  of  the  pass  to  the  east  and  an  Increased  depth  over  the  shoals 
soutli  of  Pelican  Island  and  a  movement  of  the  island  northward.  The  sun-cy  of  ltJ73 
is  the  lant  record  we  have  of  this  series  of  changes. 

The  bar  end  of  the  pass  has  become  nearly  closed.  A  new  channel  (Veto  Channel) 
lias  broken  through  to  the  eastward.  Elizabeth  and  Decrow  channels  have  become 
more  defined  and  deeper,  new  shoals  have  formed,  and  the  bar  at  the  sea  ends  of  these 
channels  has  moved  gulf  ward,  presenting  a  marked  contrast  to  the  condition  in  1856. 

In  1875  a  violent  storm  changed  completely,  in  the  short  space  of  three  days,  the 
>vhol«%  face  of  the  bar,  sweeping  away  the  obstructions  in  the  sonthern  prolongation 
of  the  p2iss,  and  restoring  approximately  the  channels  and  shoals  to  their  positions  in 
1856.  The  next  survey  was  made  in  1878.  A  tra  ung  of  this  survey  and  that  of  1873 
liave  been  made  on  the  same  sheet  for  purposes  of  comparison.  On  this  can  be  seen 
the  extent  and  character  of  the  changes  caused  by  the  storm  of  1875,  and  also  the 
initiatory  changes  of  another  cycle,  which,  if  not  arrested,  will  progress  substantially 
in  the  same  order  as  the  one  just  described.  Whether  it  will  progress  to  the  same 
extent  depends  upon  the  date  and  nature  of  the  next  cvclone.  Upon  this  tracing  is 
shown  two  of  a  number  of  observations  taken  in  1873  to  determine  the  force  and  direc- 
tion of  the  littoral  current.  It  will  be  seen  that  this  current  runs  in  a  direction  nearly 
coincident  with  the  18-foot  contour  at  the  points  indicated.  The  arrows  indicate  the 
direction  of  the  flow  at  each  position  at  the  times  of  observations,  which  were  on  dif- 
ferent days.  Observations  taken  nearer  to  the  peninsula  show  the  direction  of  the 
flow  to  be  more  nearly  coincident  with  the  trend  of  the  coast. 

Knowing  the  existence  and  direction  of  this  current  furnishes  an  explanation  for 
many  of  the  phenomena  here  observed.  Assuming  that  its  direction  is  westerly, 
which  is  its  prevailing  direction,  it  will  be  seen  that  the  water  upon  issuing  from  the 
bay  will  be  compelled  to  hug  the  shore  of  the  island  until  it  acquires  sufficient  force 
to  overcome  the  momentum  of  the  Gulf  water  caused  by  the  littoral  current,  or  until 
it  reaches  a  point  far  enongh  down  to  escape  unopposed.  The  point  of  escape  will 
thus  be  everchan^ng  and  dependent  upon  the  relative  strength  of  the  littoral  cur- 
rent to  that  of  the  ebb  current.  With  the  littoral  current  easterly,  the  discharge 
from  the  hay  will  evidently  seek  the  shortest  route  to  the  Gulf. 

With  the  existence  of  a  bar,  however,  channels  will  be  formed,  one  to  the  south 
«nd  of  the  pass  for  the  discharge  during  westerly  Gulf  currents,  and  one  near  Decrow's 
Point  for  the  discharge  during  easterly  Gulf  currents.  These  channels  will  determine 
the  points  of  discharge,  but  tne  relative  amount  escaping  through  each  will  be  deter- 
mined by  the  changing  circumstances  above  mentioned.  A  preponderance  in  favor  of 
either  channel  for  any  length  of  time  will  cause  an  enlargement  of  that  channel  and 
a  corresponding  diminution  of  the  other.  There  are  other  causes  which  enter  into  the 
determination  of  the  positions  of  these  channels  of  discharge.  Thus,  the  momentum 
of  the  water  in  discharging;  from  the  bay  tends  to  pnsh  the  channel  near  Decrow's 
Point,  further  south  than  it  would  otherwise  be.  We  thus  find  two  channels  near  the 
point  instead  of  one  (  Decrow's  Channel  and  Elizabeth  Channel).  The  first  discharge 
mm  the  bay,  before  much  momentnm  is  acquired,  finds  an  easy  exit  through  Decrowns 
Channel.  Later  on,  when  the  momentum  becomes*  great,  it  finds  a  more  easy  exit 
through  Elizabeth  Channel.  A  still  greater  momentum  will  tend  to  carry  it  still 
farther  to  the  south.  The  wind  also  exerts  a  powerful  influence  in  determining  the 
relative  amount  of  discharge  through  each  channel,  and  with  its  changes  in  force 
and  direction  we  find  the  channels  changing  to  adjust  themselves  to  the  changing 
circumstances. 

We  are  now  prepared  to  understand  why  the  bar  end  of  the  pass  during  ordinary 
weather  is  continually  moving  to  the  east.  The  waves  from  the  Gulf,  upon  reaching 
the  bar,  are  converted  into  waves  of  translation,  and  the  particles  of  sand  composing 
the  bar  are  thus  transported  from  the  Gulf  side  to  the  pass  side  of  the  bar.  These  are 
picked  up  by  the  outgoing  tide  and  carried  to  the  south  end  of  the  pass.  The  mo* 
mentum  of  the  ebb  water  in  the  pass  carries  it  beyond  the  point  of  least  resistance  to 
its  exit,  and  hence  there  is  a  gradual  slackening  of  the  current  and  a  consequent  de- 
posit of  sand  at  the  lower  end  of  the  pass.  Especially  is  this  true  during  southerly 
winds,  which  prevail  to  a  great  extent  during  one-third  of  the  year,  and  durin^^  the 
prevalence  of  easterly  Gulf  currents.    Any  structure,  like  the  one  now  being  built  at 
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this  point,  will  tend  to  increase  this  deposit,  and  hence  force  the  channel  croasiDg^  the 
bar  further  to  the  eastward. 

With  this  change  of  channel  and  advance  of  shore*  line  there  will  undoubtedly  be  s 
corresponding  advance  of  the  crest  of  the  bar,  as  is  shown  on  the  chart  of  1873,  in  front 
of  the  Veto  Channel,  where  the  12-foot  contour  is  2,000  feet  in  advance  of  the  same 
contx)ur  in  1878. 

Simultaneous  with  these  chan^jpes,  which  will  result  in  shortening  the  pass  and  giv- 
ing to  it  an  angle  which  will  diminish  its  discharge,  the  outlets  above  will  1>econie 
enlarged  or  less  defined,  and  the  water  thus  divided  can  hardly  be  expected  to  give 
any  increased  depth  across  the  bar.  The  only  hope,  in  fact,  for  an  increased  depth 
will  be  in  the  event  of  another  cyclone,  which  may  not  occur  for  a  score  of  years.  It 
seems  essential,  therefore,  for  certain  success,  that  before  attempting  a  completed  jetty 
anywhere  across  the  bar  a  carpeting  of  the  bar  should  be  effected  which  will  prevent 
scour  and  enlargement  of  channels  not  favorable  to  the  scheme  of  improvement. 

The  position  and  direction  of  the  south  jetty  adopted  by  the  Board  of  Engineers 
seems  to  have  been  well  chosen.  The  direction  is  such  that  the  discharge  -will  be 
nearly  normal  to  the  direction  of  the  littoral  current  whichever  way  it  may  floir,  and 
the  position  is  such  as  to  favor  as  little  as  possible  the  advance  of  the  bar ;  for  being 
Just  at  the  angle  of  the  coast,  the  tendency  of  the  littoral  current  will  be  to  sweep 
away  any  deposits  which  may  occur.  The  line  of  carpeting  should  therefore  ex- 
tend from  Decrowns  Point  in  a  straight  line  along  the  shoals  east  of  the  pass  from  D  to 
E ;  thence  deflecting  in  the  arc  of  a  circle  until  its  direction  is  parallel  to  the  south 
jetty,  and  thence  in  a  straight  line  across  the  bar.  It  is  believed  that  this  portion 
should  be  built  before  any  further  extension  of  the  south  jettj',  so  as  to  arrest  any 
movement  of  the  channel  northward,  and  also  to  prevent  any  further  enlargement  of 
Decrow  or  Elizabeth  channels,  and  also  to  secure  the  shoals  already  formed  ou  this 
line,  so  as  to  cheapen  as  much  as  possible  the  cost  of  building  up  this  Jetty  in  the  fu- 
ture, if  it  be  found  necessary.  Tne  foundation  course  of  the  south  jetty  should  then 
be  laid.  This  much  accomplished,  it  will  probably  be  an  easy  matter  to  decide  how  to 
proceed  to  the  best  advantage  in  building  up  the  Jetties.  It  is  possible  that  only  the 
south  jetty  will  need  to  be  completed  to  secure  sufficient  depth  for  the  present  needs 
of  commerce. 

The  building  up  of  the  north  jetty  from  D  to  E  will  prevent  any  further  abrasion 
of  the  island  along  the  face  of  the  pass,  if  my  conception  of  the  cause  of  this  abra- 
sion be  correct. 

It  is  believed  that  the  cause  of  the  westward  movement  of  the  pass  is  due  to  tlie 
deposit  of  sand  on  the  east  side  of  the  pass,  caused  by  the  waves  rolling  over  the  bar 
as  before  described,  thus  tending  to  narrow  the  pass  by  accretions  on  its  eastern  side 
only,  while  the  effort  of  the  ebb-current  to  restore  its  width  acts  upon  both  sides,  re- 
sulting in  a  westward  movement  of  the  pass.  The  greater  compactness  of  the  older 
formation  will  impose  a  greater  resistance  to  the  scour  on  the  west  than  on  the  east 
side  of  the  pass ;  but  wmitever  progress  is  made  in  this  direction  is  practically  perma- 
nent, and  hence  any  storm  which  greatly  enlarges  the  pass  produces  a  corresponding 
westward  movement.  If,  therefore,  a  wall  be  built  on  tne  east  side  of  the  pass  which 
will  prevent  the  sand  from  coming  into  the  pass,  whatever  enlargement  occurs  during 
extraordinary  discharges  will  be  permanent,  and  further  abrasion  of  the  island  wifl 
cease. 

Fears  have  been  expressed  that  the  closure  of  Decrow  and  Elizabeth  channels,  and 
the  building  up  of  the  shoals  east  of  the  pass,  would  so  much  obstruct  the  admission 
of  flood-water  as  to  sensibly  diminish  the  scouring  force  of  the  ebb-ourrent.  It  is 
believed,  however,  that  the  same  opening  which  will  allow  the  ebb-water  to  escape 
is  sufficient  for  the  admission  of  flood- water.  For  since  the  duration  of  high- water  is 
about  twice  as  great  as  the  duration  of  low-water,  there  will  be  twice  the  length  of 
time  for  filling  the  bay  that  there  is  for  emptying  it,  and  hence  the  bay  will  become 
filled  long  before  the  time  for  the  ebbing  to  begin.  The  accompanying  tracing,  from 
the  tide  and  velocity  record  at  Qalveston,  very  clearly  illustrates  the  point  in  qut'Stion. 

I  am  indebted  to*Mr.  R.  B.  Talfor,  United'  States  assistant  engineer,  for  the  prepa- 
ration of  the  tracings  and  for  the  estimates  accompanying  this  report.  The  estimates 
are  for  a  foundation  course  for  both  jetties  2  feet  in  thidcness,  and  varying  in  width 
from  60  to  120  feet. 

The  estimates  are  as  follows  : 

For  the  north  jetty $638,062 

For  the  south  jetty 209,264 

Total  for  both  jetties 847,336 

Very  respectfully,  your  obedient  servant, 

H,  C.  Ripley, 
United  Stated  As$istant  Engineer, 
Bvt.  Lieut.  Col.  S.  M.  Mansfield, 

Major f  Corps  of  Engineers,  U.  8,  A. 
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O7. 

IMPROVEMENT  OF  ARANSAS  PASS  AND  BAY  UP  TO  ROCKPORT  AND  COR- 
PUS CHRISTI,  TEXAS. 

£st  imate  for  jetties,  groins,  shore  .protection,  &c.,  '1879 |759, 185  00 

£s»tiinatefor  dredging,  &c.,  in  the  bay,  1879 441,537  75 

1,200,722  75 
Appropriated,  1879-^82 280,000  00 

Unappropriated  balance 920,722  75 

At  the  close  of  the  last  fiscal  year,  June  30, 1881,  the  works  of  im- 
provement in  position  at  the  pass  were  as  follows  : 

1.  Breakwater  along  channel  face  of  Mustang  Island,  870  feet  long. 

tl.  Seven  groin  jetties  on  the  west  side  of  the  pass,  protecting  head 
of  Mnstang  Island  up  to  and  beyond  Turtle  Cove. 

3.  Sand  fences  on  Mustang  and  Saint  Joseph  islands,  4,950  running 
feet  on  Mnstang  Island  and  10,560  running  feet  on  Saint  Joseph  Island. 

4-  Foundation  course  of  south  jetty,  2,200  linear  feet. 

All  work  consisted  of  brush  mattress  work  and  stone  ballast. 

PROGRESS  MADE  DURING  YEAR  ENDING  JUNE  30,  1882. 

The  project  for  the  expenditure  of  the  funds  ($80,000)  appropriated 
by  act  of  March  3,  1881,  proposed  to  continue  work  on  south  jetty; 
labor  to  be  hired;  incidentals  to  be  purchased  in  open  market,  and 
brush,  stone,  and  cordage  to  be  procured  by  contract  (if  possible)  after 
due  advertising. 

The  following  is  an  abstract  of  bids  received  for  furnishing  materials: 

Abstract  of  proposals  for  fumiahing  material  {Aransas  Pass  and  Bay\  in  response  to  adver- 
tisement dated  June  7,  1881,  hy  Maj.  S.  M.  Mansfield,  Corps  of  Engineers. 


Bidden. 


t.  John  I.  Canithers 
2.  Williani  Anderaon 
3w  F.  Brunner 


9*m 

«  a 


PerVb. 
10.16 


.1 
I 


a 

I 


Per  eord.    Per  ton. 
$3.60 

$4.00 


3.86 


300  tons  per  month. 


1.  Contract  for  marline  not  recommended. 
2    Bid  rejected;  monthly  delivery  inadequate. 
3.  Contract  for  brush  recommended. 

The  contract  for  brush  was  awarded  Mr.  F.  Brunner.  Articles  of  agree- 
ment bearing  date  August  16,  1881.  Contract  was  closed  by  a  final 
payment  made  March  8, 1882,  covering  a  total  delivery  of  4,517.55 cords. 

in  accordance  with  the  terms  of  letter  of  July  20, 1881,  and  with  the 
api>roval  of  the  Chief  of  Engineers,  a  bid  of  $3.95  per  ton  for  stone, 
made  by  Mr.  C.  M.  Holden,  of  Fulton,  Tex.,  was  ,accept-ed.  The  stone 
furnished  by  Mr.  Holden  was  ample  for  the  work  in  hand,  and  the  de- 
livery was  satisfactory. 

Cordage  required  was  furnished  by  purchase  in  open  market. 

Unfavorable  weather  was  experienced  in  July,  August,  October, 
November,  and  February,  and  the  other  months  of  the  year,  excepting 
September,  were  only  partly  favorable  for  doing  the  work  required  with 
our  insufficient  plant. 
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As  accomplished,  the  work  consisted  of  making  good  connection  be- 
tween the  shore  and  inner  end  of  soath  jetty ;  the  extension  of  the  jetty 
seaward;  the  widening  of  its  base,  and  building  it  up  to  a  higher  level 
by  saccessive  superposed  courses;  and,  finally,  when  funds  b^ame  low, 
by  securing  the  line  with  a  thorough  ballast  of  rock,  obtained  and  dis- 
tributed for  that  purpose.  In  addition  to  construction  work  on  sonth 
jetty,  it  became  necessary  at  times  to  preserve  the  inner  revetment 
groins.  This  covered  theplacing  of  mattresses  and  stones  in  extending' 
the  work  or  building  it  up,  wherever  found  imperatively  necessary, 
either  upon  the  revetment  or  a  particular  groin.  All  work  was  done  by 
hired  labor  from  the  beginning  of  the  year  until  May  20, 1882,  when 
funds  became  exhausted. 

Sundry  inexpensive  repairs  were  made  during  the  year  to  the  brush 
and  mattress  platform  and  the  tug  and  other  boats.  The  tug  Molyneux 
became  disabled  December  23  by  the  breaking  of  her  shoe,  &c.,  aud, 
requiring  other  repairs  (after  severe  service),  she  was  withdrawn  from 
the  work  and  brought  to  Galveston.  Under  authority  she  received  a 
thorough  overhauling  and  was  put  in  good  repair. 

After  May  20  an  agent  of  the  government  was  left  in  charge  of  the 
property  at  the  pass,  which  was  either  carefully  stored  or  left  in  safe 
position. 

A  recent  survey  (chart  herewith)  has  been  made,  and  in  connection 
therewith  I  submit  the  special  report  of  the  assistant  engineer,  Mr. 
W.  L.  Webb,  who  has  had  charge  of  this  improvement  during  the  year. 

Owing  to  unexpected  difficulty  in  securing  the  head  of  Mustang  Isl- 
and from  erosion,  and  consequent  movement  of  the  pass  to  the  west- 
ward, less  progress  was  made  with  the  jetty  than  it  was  expected  would 
be.  It  is  now  believed  that  the  pass  is  secure  in  its  present  position, 
and  we  may  therefore  expect  to  place  the  whole  of  the  next  appropria- 
tion into  the  construction  of  the  jetty  with  a  reasonable  hope  of  complet- 
ing it  to  such  extent  as  will  warrant  us  in  predicting  a  largely  improved 
channel  over  the  bar.  This  estimate  is  predicated  upon  results  already 
obtained  from  the  jetty  in  its  incomplete  state. 

As  the  improvement  here  also  contemplates  work  in  the  bay,  to  facil- 
itate navigation  up  to  Rockport  and  Corpus  Ghristi,  and  as  we  have  al- 
ready quite  as  much  water  on  the  bar  as  can  be  carried  through  these 
interior  passages,  and  as  we  have  the  assurance  of  a  largely  improved 
bar  next  season  with  the  expenditure  of  the  funds  appropriated  by  this 
Congress  to  make  this  fine  harbor  accessible  to  deep-draught  ocean  ves- 
sels, it  is  time  to  turn  our  attention  to  the  improvement  of  the  bay. 

By  reference  to  the  Report  of  the  Chief  of  Engineers  for  1879,  it  will 
be  seen  an  estimate  of  $441,537.75  was  submitted  to  improve  by  dredg- 
ing the  channels  from  the  deep  water  of  the  harbor— one  to  the  deep 
water  of  Corpus  Christi  Bay,  the  other  to  the  deep  water  of  Aransas 
Bay — to  accommodate  shipping  to  the  wharves  of  Corpus  Christi  mid 
Rockport. 

The  estimates  in  detail  are  as  follows: 

FOR  THE  PASS. 

North  jetty $344,000 

South  jetty 293,950 

Groins 26,400 

Shore  protection 24,000 

Contingencies;  10  per  cent 68,  HTJT) 

Plantinjr  trees 2, « 00 

759,  n=^r> 
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FOR  THE  BAY. 

Major  HoweU'fl  report,  1879 $441,537  75 

1, 200, 722  75 

Appropriated  to  1881 $180,000 

Appropriated,  1882 100,000 

280, 000  00 

Unappropriated  balance 920. 722  75 

It  is  thought  the  estimate  for  the  pass  is  much  in  excess  of  the  actual 
requirements  and  may  be  reduced  $350,000,  if  it  be  found,  as  I  think  it 
will,  that  a  north  jetty  will  not  be  required. 

The  importance  of  improving  this  harbor  on  the  western  portion  of 
the  Gulf  coast  cannot  be  questioned.  A  harbor  of  refuge  will  be  sup- 
plied to  a  long  extent  of  dangerous  coast.  An  important  railway  line 
is  now  in  operation  from  Corpus  Christi  through  Leredo,  and  into  the 
heart  of  Mexico,  making  rapid  strides  toward  the  capital;  while  other 
roads  are  projected  to  this  point  and  are  only  waiting  the  consumation 
of  the  improvements  to  begin  actual  construction.  A  line  of  steamshipn 
has  been  established  between  England  and  the  port,  bringing  railroad 
supplies  and  receiving  products  of  Mexican  mines  for  return  cargoes. 
I  feel  justified,  therefore,  in  increasing  my  requisition  of  funds  for  the 
next  fiscal  year  to  $400,000. 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1883. 

Continuing  improvement  of  the  pass  by  means  of  jetties  constructed 
of  brush  mattress  work  and  stone  ballast  to  the  limit  of  the  sum  ap- 
propriated for  thlB  year  ending  June  30,  1883,  $100,000. 

Four  hundred  thousand  dollars  could  be  very  profitably  expended  in 
the  fiscal  year  ending  June  30, 1884,  in  constructing  jetties  at  the  pass 
and  improving  interior  channels. 

The  work  is  located  in  the  coUection  district  of  Corpus  Christi,  and  the  nearest 
light-hoose  at  Aransas  Pass. 

Money  statement. 

July  1,  1881,  amount  available (^0,000  OO 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $79,'i51  47 

July  1,1882,  outstanding  liabilities 300  00 

79,551  47 

July  1,  1882,  amount  available 448  53 

Amount  appropriated  by  act  passed  August  2,  1882 100,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 100, 448  53 

Amount  (estimated)  required  for  completion  of  existing  project 920, 722  75 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1884. .  400, 000  00 


COM&fERCIAL  STATISTICS. 


Custom-house,  Corpus  Christi,  Texas, 

Collector's  Office,  July  11,  1882. 

Sir:  In  reply  to  vour  letter  of  inquiry,  I  beg  leave  to  state  that  the  entrances  a  ad 
clearances  of  vessels  in  this  district,  through  Aransas  Pass,  for  the  year  ending  June 
30, 1882,  have  been  as  follows : 
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FORBIGK  TRADE. 


Class. 


Entered. 


Cle«red. 


Kamber. 


Steam  vessels. 
Sail  vessels... 


6 
2 


Tons. 


7, 178 
1,041 


NnmbcNT. 


2 
2 


COASTING  TRADE. 

Stoam  vessels --- 

61 
40 

94,138 
11,809 

M 

29 

78.  IM 

Sail  vessels .....^ 

9,758 

G-rwid  tot^l 

128 

114, 161 

99 

01,509 

This  does  not  by  any  means  represent  the  business  done  throuj^b  the  pass,  for  the 
inspector  at  this  port  has  in  the  past  year  boarded  2if9  yessels  which  arrived  at  Cor- 
pus Christi,  while  the  railroad  company  has  received  at  Aransas  Pass  tbe  cargoes  of 
b6  vessels,  amounting  to  43,655  tons  of  freight. 

There  have  also  been  very  large  receipts  of  freight  (Inmber)  coastwise  in  vessels 
which  are  not  reqnired  to  enter  and  clear  at  the  custom-house. 

It  is  safe  to  say  that  the  business  done  through  Aransas  Pass  during  the  past  year 
is  at  least  three  times  as  much  as  for  any  previous  year. 

But  for  the  improved  condition  of  the  bar,  cansed,  in  my  opinion,  by*  the  work  yoa 
have  done  there,  this  great  increase  of  trade  would  have  been  impossible. 

Tliere  is  every  reason  to  believe  that  increased  business,  both  domestic  and  foreign, 
^ill  accrue  to  this  section  of  the  country  from  the  continuation  of  the  work  of  deep- 
ening the  bar.  Already  a  line  of  English  steamers  is  put  on  from  Liverpool,  England, 
to  this  place. 

Very  respectfully, 

Sam  M.  Johnson, 

Maj.  S.  M.  Mansfield,  Collector. 

Corps  of  Engineers,  U,  S.  A, 


letter  of  the  coleman-fulton  pasture  company. 

Office  of  the  Coleman-Fulton  Pasture  Company, 

Bockport,  Tex.,  June  28,  1882. 

Dear  Sir:  In  accordance  with  your  request,  contained  in  your  letter  22d  instant, 
I  beg  to  state  that  the  amount  of  business  done  over  our  wharf  for  the  year  ending 
this  date  is  as  follows: 

Total  number  beeves  shipped 4,766 

Total  number  calves  shipped 484 

Total  number  barrels  freight  received  and  shipped 45, 000 

Total  number  bales  of  cotton 364 

Total  number  barrels  freight  received  and  shipped  at  Fulton,  estimated 20, 000 

Cotton  raising  in  this  section  is  in  its  infancy.  Previous  to  this  year  past  only  90 
bales  passed  over  our  wharf,  but  the  experiment  has  proved  a  success,  and  I  predict 
that  in  the  near  future  thousands  instead  of  hundreds  of  bales  of  cotton  can  be  re- 
ported as  having  been  shipped  yearly  from  here.  In  the  counties  west  of  here  the 
amount  of  cotton  planted  is  greatly  in  excess  of  last  year. 
Yours  very  truly, 

Sam  J.  Seymour, 
Secretary  and  Treasurer  Coleman-Fulton  Pasture  Company, 
Col.  S.  M.  Mansfield. 


report  of  mr.  w.  l.  webb,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston,  Tex.,  July  11,  18H2. 

Sir:  In  obedience  to  your  orders  I  left  Galveston  for  Aransas  Pass  on  April  19, 1681, 
arrived  on  the  20th,  and  took  charge  of  the  work  on  the  2:M,  relieving  Mr.  Robert 
Herman,  assistant  engineer.    The  works  were  in  the  following  stage  of  progress: 
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Harbor  Islaml  jetty  and  sroins  Nos.  1,  2,  and  5  were  finished.  GroinB  Nos.  3,  3|, 
And  4  had  been  built  np  to  the  surface^  but  had  afterwards  settled.  The  breakwater 
between  groins  Nos.  2  and  3  had  also  settled.  The  fonudation  course  of  mats  for  the 
south  jetty  had  been  placed  for  a  distance  of  880  feet,  of  which  44  feet  were  29  feet 
wide,  4f59  feet  were  32  feet  wide,  59  feet  were  44  feet  wide,  and  288  feet  were  56  feet 
"wide,  the  depth  of  water  at  the  east  end  being  about  9  feet  at  mean  low-tide. 

The  following  are  the  additions  to  these  works : 

To  groin  No,  3.— Four  mars,  2  by  32  by  56  foet. 

To  groin  No.  3^. — One  mat,  2  by  32  by  56  feet,  which  forms  a  part  of  the  revetment 
between  groins  Nos.  3  and  3^. 

To  groin  No,  4.— Two  mats. 2  by  32  by  56  feet,  and  2  by  50  by  70  feet. 

To  south  jetty. — The  foundation  course  has  been  extended  1,635  feet  east,  of  which 
1,579  feet  are  56  feet  wide,  and  56  feet  are  32  feet  wide,  and  305  feet  west  end  15  feet 
wide.  The  second  course  of  mattresses  is  32  feet  wide  and  extends  to  within  750  feet 
of  the  east  end  of  the  first  course.  The  Jetty  has  been  raised  to  the  surface  of  the 
water  at  high-tide  from  the  shore  to  891  feet  east  of  the  original  west  end  of  the  Jetty, 
4k  total  distance  of  1,196  feet. 

To  hreakwater  between  groins  Nos.  2  and  3. — The  foundation  course  of  raat^  has  been 
jiridened  32  feet,  making  it  60  feet  wide,  and  it  has  been  raised  to  the  surface  at  high- 
tide  for  350  feet  by  a  second  course  of  mats  15  feet  wide. 

Revetment  of  Mustang  Island. — The  head  of  Mustang  Island  from  75  feet  northwest 
of  groin  No.  3  to  groin  No.  4  has  been  revetted  by  one  tier  of  mattresses  2  feet  thick,  of 
irregular  width,  which  extends  30  feet  to  80  feet  into  the  water  and  30  feet  to  75  feet 
back  on  shore. 

A  sketch  accompanies  this  report,  showing  a  plan  and  section  of  the  groins,  break- 
"water,  and  revetment,  and  another  sketch  shows  the  plan  and  sections  of  the  south- 
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The  mattresses  are  made  on  the  Dutch  plan,  similar  to  those  used  at  Galveston,  and 
the  details  of  construction  are  the  same.  Live  oak  and  sweet  bay  brush  was  used,  of 
which  very  strong  though  not  compact  mattress  can  be  made,  the  oak  brush  especially 
being  very  tough  and  elastic.  The  Spanish  windlass,  which  may  be  described  as  a  round 
wooden  lieam  of  any  convenient  diameter  and  length,  say  6  inches  to  8  inches  diam- 
eter and  10  feet  to  15  feet  long,  with  2-inch  auger  holes  at  intervals  of  2  feet  for  the 
insertion  of  handspikes,  was  used  at  first  to  compress  the  mattresses.  The  elasticity 
of  the  brush  was  first  broken  by  compression  to  the  full  strength  of  the  qnilting-ropes, 
which  were  then  loosened,  passed  around  the  npper  grillage,  and  drawn  tight  with  the 
windlass.  The  lever  nsed  at  Galveston  was  afterwards  adopted  as  doing  oetter  work 
■and  bein^  more  economical. 

In  towing  the  mats,  one  end  was  launched  on  to  the  stern  of  the  barge  and  made 
iast,  which  made  it  tow  much  easier.  The  mats  were  held  in  place  while  being  sunk 
by  lines  to  ancbora  and  to  the  stone-barge.  Only  one  barge  was  used  in  sinking,  no 
lines  for  holding  the  mat<«  at  the  surface  of  the  water  being  nsed. 

The  elevation  of  mean  low-tide  was  determined  by  averaging  a  number  of  obser- 
vations of  low-tide,  and  this  determination  was  verified  by  comparison  with  the  gauge 
at  Galveston  of  observations  for  thirty-seven  days  during  April  and  May,  1882.  The 
average  of  the  low-tides  gave  a  reading  of  0.6  foot  for  the  elevation  of  mean  low-tide 
on  the  Aransas  gauge.    Comparison  with  the  Galveston  gauge  gave  0.619  foot. 

Two  bench-marks  were  established: 

No.  1.  A  horizontal  cut,  marked  B.  M.,  on  the  foundation  block  at  the  northeast  cor- 
ner of  the  engineer  office ;  elevation,  8.52  feet  above  mean  low-tide. 

No.  2.  Top  of  base-board  at  the  northwest  corner  of  ihe  life-saving  station;  eleva- 
tion, 8.87  feet  above  mean  low-tide. 

The  groins  built  out  into  the  channel  from  the  head  of  Mustang  Island  to  prevent 
the  cutting  away  of  the  island,  have  proven  a  complete  failure.  Located  on  the  con- 
cave bank  of  the  pass  where  the  cnrrent  impinges  against  the  bank,  they  cause  such 
«trong  eddies  that  they  are  themselves  undermined  and  sink,  leaving  no  protection  for 
the  island,  which  is  not  only  undermined  by  the  pass  current,  but  also  oy  the  eddies 
which  the  groins  have  caused.  The  island  is  of  beach  formation  or  quicksand,  and  is 
very  easily  scoured. 

Nos.  1  and  3  are  the  only  groins  which  now  extend  to  near  the  surface.  Groin  3  has 
jinnk  repeatedly,  but  stood  the  *' northers''  of  the  past  winter  without  settling.  On 
"November  24,  groin  No.  4  sank  12  feet  in  three  hours,  and  the  bank  caved  in  between 
j^roins  3^  and  4  for  50  feet  back  from  the  former  shore.  On  December  17,  groin  3^  sank 
and  the  bank  caved  in  to  within  75  feet  of  groin  3,  and  50  feet  back  from  the  shore 
line;  and  on  December  21,  part  of  the  breakwater  between  groins  2  and  3  sank.  As 
«oon  as  the  breakwater  sank  the  water  frnm  the  cove  flowed  out  through  the  opening 
and  broke  the  eddy,  and  very  probably  saved  groin  3.  The  flow  of  the  tide  in  and 
out  through  this  place  prevents  eddies,  and  will  probably  prevent  groin  3  from  settling. 

Previous  to  the  sinking  of  groin  3^  a  carpeting  of  mattresses  had  been  placed  be- 
tween groins  3  and  3i,  extending  56  feet  into  the  water  and  50  feet  back  on  shore,  which, 

93  £ 
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owing  to  the  Hcarcitv  of  stone,  was  not  fully  ballasted.  The  caving  was  apparently 
stopped  by  the  weight  of  a  set  of  mattress-ways  which  had  been  constmctod  on  the 
revetment,  and  which  were  supported  on  stone  piers.  The  caving  advanced  rapidly  un- 
til these  piers  were  reached  when  it  stopped  abruptly  at  that  point,  but  cat  a  pocket 
15  feet  further  behind  it. 

On  April  20,  the  breakwater  between  groins  3i  and  4  sank,  and  the  bank  caved  for  IS 
feet  behind  the  mats.  The  revetment  was  well  loaded  with  stone,  and  was  thought  to 
be  secure.    The  tide  was  flooding  and  the  pass  smooth. 

No  unusual  conditions  were  observed  previous  to  these  sefttlements,  which  came  with- 
out warning  and  at  any  condition  of  wind  and  tide.  There  was  no  gradual  subsidence 
but  a  sudden  giving  way  of  the  foundation,  letting  the  groin  fall.  The  appearance 
was  that  of  a  caving  bank.  There  was  no  perceptible  current  in  any  one  direction, 
though  the  water  boiled  and  foamed  in  numerous  eddies ;  3  feet  to  6  feet  of  the  top  tier 
of  mats  would  begin  to  move  and  suddenly  sink  into  the  water,  bending  at  nearly  right 
angles  to  the  remaining  portion.  The  bank  for  50  feet  back  was  perceptibly  shaken 
by  the  falling  of  these  masses. 

In  the  following  table  are  given  the  lengths  and  widths  of  foundations,  the  tiers  of 
mattresses,  and  the  total  subsidence  of  each  section  of  the  groins : 


Foundation. 


Distance  from 
inshore  end. 


Harbor  Island  Jetty. 


Groin  No.  1 

Groin  No.  2 
Groin  No.  3 


Groin  No.  8| 
Groin  No.  4 . 


Groin  No.  5 


185 
165 


Feti. 
0  t<o  180 
180  to  200 
200  to  365 
365  to  405 
405  to  450 
0  to  100 
100  $4) 
135  to 
165  to  195 
195  to  248 
0  to  40 
40  to  60 
60  to  120 
20  to  40 
40  to  60 
60  to  203 
to  105 
to  70 
70  to  105 
105  to  195 
0  to  240 


0 
0 


Width. 


Feet 
32 
82 
32 
33 
41 
11 
44 
62 
41 
53 
11 
29 
44 
11 

Breakwater. 
44 

Revetment.. 

Revetment.. 
33 
44 
32 


9  ■*» 


3  to 


4  to 


3  to 


4  to 


5  to 


1 
1 
2 
3 
1 
1 
4 
3 
1 
1 
1 
2 
1 
1 
3 
5 
3 
1 
4 
1 
2 


Subsidence. 


Feet, 
Xot  snr^'eyed. 
Do. 
Do. 
Do. 
Do. 

I 

1» 
25 
10 
10 
10 

i: 

18 

6  to  12 

12  to  15 

15  to    0 

e 

12 

8 

8  to    5 

0 


The  present  revetment  is  made  of  live  oak  and  bay  brush,  of  which  a  veiy  close 
and  compact  mattress  cannot  be  made,  and  the  revetment  may  fail  on  acconnt  of  being 
too  open.  There  is  no  doubt  but  that  a  revetment  made  of  small,  straight,  pliable 
brush  will  secure  the  island  agaiost  any  further  erosion. 


EFFECT  OF  THE  SOUTH  JETTY. 


The  south  jetty  has  caused  a  channel  to  open  through  the  shoal  to  the  north  of.  the 
wreck  of  the  Mary.  This^  scour  began  with  the  strong  ebb  currents  caused  by  the 
early  '^  northers''  of  last  winter,  and  vessels  began  using  the  channel  about  January  15. 

Extensive  deposits  are  beiuj^  made  to  the  north  and  south  of  the  shore  end  of  the 
jetty,  which  will  protect  the  jetty  from  heavy  seas  from  any  direction.  At  the  time 
of  the  survey  the  shoal  south  of  the  portion  of  the  Jetty  raised  above  the  water  sur- 
face had  less  than  1  foot  of  water  on  it.  The  low-tide  shore  line  has  since  been  re- 
ported to  have  advanced  out  to  opposite  the  end  of  the  raised  portion.  On  the  north 
there  has  been  considerable  shoaling,  as  shown  by  the  advance  of  the  6-foot  contour. 

The  shore  line  has  advanced  slightly  on  the  south  side  of  the  jetty,  and  has  receded 
about  the  same  distance  on  the  north  side.  A  considerable  advance  of  the  shore  line 
on  both  sides  of  the  jetty  is  expected  during  the  summer. 

The  littoral  currents  of  the  Gulf  are  apparently  due  entirely  to  wind.  I  have  takei 
no  observations  to  determine  their  velocity,  but  the  evidence  of  pilots  and  masters  of 
vessels  plying  along  the  coast  give  the  highest  velocity,  storms  excepted,  at  about  i 
miles  per  hour.    For  the  greater  part  of  tne  past  year  the  current  has  been  running 
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towards  the  north,  the  effect  of  the  prevailing  southeast  wind.  One  effect  of  this  cur- 
rent and  the  winds  that  cause  it  is  to  constantly  move  the  har  channel  towards  th& 
north,  both  by  the  direct  effect  of  the  wind  on  the  past  current  and  by  the  pouring 
in  of  the  Gulf  water  over  the  south  bank,  which  causes  the  north  bank  to  be  cut  away 
and  the  south  bank  to  build  up  by  the  deposit  from  the  Gulf  water.  During  thia 
action  the  bar  gets  longer,  more  particularly  from  deposits  on  the  inshore  side,  and 
the  channel  becomes  less  deHned.  This  action  continues  through  one  or  more  seasona 
until  some  unusually  strong  ebb-current  cuts  a  new  channel  to  the  southward,  which 
soon  becomes  the  main  channel;  the  northeast  channel  closes  up,  and  the  new  channel 
begins  moving  towards  the  north,  to  be  in  turn  closed  up  and  replaced  by  one  farther 
south.  ' 

Waves  from  the  Gulf,  caused  by  easterly  or  southerly  winds,  pour  over  the  shoal^  ex- 
tending  from  the  Maiy  (wreck)  to  Mustang  Island,  and  heap  up  the  water  in  the 
basin  between  the  south  jetty  and  the  shoal,  causing  a  strong  current  to  the  north 
across  the  jetty  when  it  is  not  raised  above  water,  which  is  greatest  around  the  end 
of  the  raised  portion,  and  diminishes  toward  the  outer  end  when  it  flows  parallel  to 
the  jetty.  With  average  to  high-tide  and  a  southeast  breeze  this  current  flows  to  the 
north  with  a  velocity  of  2  to  4  miles  per  hour.  With  a  strong  northeast  breeze  it 
flows  in  the  opposite  direction  with  an  equal  velocity.  The  effects  of  these  currents 
are : 

1st.  To  cut  a  channel  15  feet  to  18  feet  deep  on  each  side  of  the  jetty  at  the  edge  of  the 
foundation  tier  of  mattresses  by  the  overfall  over  the  jetty. 

2d.  Their  varying  velocity  and  direction  cause  the  pass  current  to  approach  or  recede 
from  the  jetty,  preventing  the  formation  of  a  well-defined  chatinel,  except  from  near 
the  Mary  outward,  and  causing  the  crest  of  the  bar  to  be  located  600  feet  north  from 
the  Mary,  instead  of  about  700  feet  southeast  of  the  Mary,  its  normal  position.  These 
currenjts  also  drop  into  the  channel  large  quantities  of  sediment  which  they  have  taken 
from  the  shoals  over  which  they  pass  to  reach  the  channel. 

The  remedy  for  this  changing  and  shoaling  of  the  channel  is  obviously  to  raise  the 
jetty  to  the  surface  and  thus  prevent  cross  currents.  No  permanent  deepening  of  this 
part  of  the  channel  may  be  expected  so  long  as  the  present  conditions  exist. 

I  suggest  that  the  extension  of  the  jetty  seaward  from  the  wreck  of  the  Mary  be 
made  on  a  curve  to  the  north,  instead  of  straight  out  on  the  present  line,  and  that 
the  cross-section  be  similar  to  that  of  Galveston  jetty.  The  improvement  of  the  har- 
bor of  Swinemiinde,  Prussia  (see  Report  of  Chief  of  Engineers  for  1881,  Part  II,  page 
1060),  is  an  example  of  the  successful  application  of  curved  jetties  to  harbor  improve- 
ment.  The  radius  of  the  curve  should  be  about  7,000  feet ;  the  width  of  the  foundation 
tier  of  mats  should  be  increased  to  90  feet.  Should  the  work  be  pushed  rapidly,  with- 
out giving  time  for  scour  around  the  end  of  the  work,  three  tiers  of  mattresses  will 
reach  the  surface. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Webb, 
United  States  Assistant  Engineer. 

Bvt.  Lieut.  Col.  S.  M.  Mansfield, 

Major  of  EngineerSt  U.  S.  J, 


0  8. 

IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

Estimate  for  jetties  and  interior  dam,  1881 $678,084  50 

Appropriated  1880-^82 •160,000  00 

Unappropriated  balance 518,084  50 

For  estimates,  &c.,  in  detail,  see  Report  of  the  Chief  of  Engineers^ 
1881,  pages  1366-1373. 

PBOGBESS  MADE  DURING  THE  TEAR  ENDING  JUNE  30,  1882. 

The  project  for  the  expenditure  of  the  funds  available,  $100,000,  of 
the  appropriations  of  1880  and  1881,  was,  after  recommendation  of  the 

'Appropriation  of  1878,  $6,000,  was  applied  to  removing  a  wreck ;  is  not  inclnded  in 
above  total  amount. 
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Board  of  EDgineers  for  Fortifications  and  for  Biver  and  Harbor  Improve- 
ments, approved,  viz,  to  use  the  funds  in  constructing  the  south  jetty, 
work  to  be  done  by  contract,  after  advertising  in  the  usual  manner. 
In  response  to  advertisement,  the  following  bids  were  received: 

Ahatract  ofpropaaalt  for  improving  harbor  at  Brazos  Santiago,  Texan,  received  in  reepanm 
to  advertisement  dated  September  26,  1881,  and  opened  November  1 ,  1881. 


Names  of  bidden. 


a 

-'1  ■ 

& 

c  o 

1 

& 

< 

Per  yd. 

$3  70 

6  00 

8  33 

5  OS 

Per  ton. , 
$4  90 

8  50 
5  81  , 

9  00  , 


$83,500 

155^500 

98,060 

158;  200 


1.  G.  L.  Long* 

2.  B.  KantersA  Son 

3.  A.  M.  Shannon  icCo 

4.  S.  N.Kimball 

*  Lowest  bidder. 

Contract  was  entered  into  with  Mr.  O.  L.  Long,  of  Mobile,  Ala.,  Jan- 
nary  2,  1882,  for  building  the  jetty  required,  viz,  on  the  south  side  of 
channel,  extending  from  the  head  of  Brazos  Island  to  the  12-foot  con- 
tour across  the  bar,  a  distance  of  3,630  feet. 

The  line  of  work  was  surveyed  and  laid  out  in  the  month  of  March, 
1882.  The  beginning  of  work  under  contract  did  not  commence  until 
the  middle  of  April;  the  first  mattress-piece,  90  by  60  by  1.9  feet,  placed, 
located  the  initial  point  of  the  jetty  on  the  beach  at  high-water  mark. 
At  the  close  of  the  year  the  following  work  had  been  placed  by  the 
contractor,  and'  being  in  accordance  with  the  specifications  governing 
the  work,  it  was  duly  accepted : 

One  layer  of  brush-work  (thirteen  mattress-pieces)  60  feet  wide,  495 
feet  long,  and  with  the  brick  ballast  2^  feet  high  above  the  sand  bot- 
tom. The  quantity  of  material  used  was:  Brush,  6,928.25  cubic  yards; 
ballast,  2,074.19  tons.    The  work  has  been  satisfactorily  done. 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1883. 

The  construction  of  the  south  jetty  to  the  exhaustion  of  the  funds 
applicable  to  the  work  under  contract  with  Mr.  O.  L.  Long  to  be  com- 
pleted November  1, 1882. 

With  the  funds  of  the  appropriation  of  1882,  $60,000,  the  south  jetty 
will  be  entirely  completed  as  projected,  if  contract  prioes  come  within 
the  limit  of  the  estimate  for  the  work. 

Proposals  for  doing  the  work,  as  usual,  will  be  invited  by  advertise- 
ment. 

A  chart  of  the  harbor,  embracing  the  waters  of  the  Laguna  Madreas 
far  as  Point  Isabel,  was  made  in  April  by  assistant  engineer,  Mr.  H 
C  Bipley,  and  together  with  his  report  is  submitted  herewith. 

In  continuing  work  of  improvement  at  this  point,  $200,000  could  iM 
profitably  expended  in  constnicting  south  jetty  and  interior  dam  durinf 
the  fiscal  year  ending  June  30,  1884. 

It  is  located  in  the  collectiou  district  of  Brownsville,  Tex.,  and  the  nearest  liglt 
Brazos  Island  light  beacon. 
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Money  statement 

July  1,  1881,  amoant  available f  100, 000  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $5,005  33 

July  1,  1882,  outstanding  liabilities 91, 78:^  92 

96, 789  25 

Jnly  1,  1882,  amount  available 3,210  75 

Axnonnt  appropriated  by  act  passed  August  2,  1882 60,000  00 


Amount  available  for  fiscal  year  ending  June  30,  1883 63, 210  75 

Amount  (estimated)  required  for  completion  of  existine  project 518,  084  50 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.    200,  000  00 


c'ommercial  statistics, 
Custom-House,  Brownsville,  Tex., 

Collector's  Office,  July  15,  1882. 

Sir:  In  reply  to  your  request  of  the  1st  instant,  I  have  the  honor  to  furnish  you 
with  the  following  statement  of  the  business  of  this  district  for  the  year  ending  June 
30,  passing  through  .the  port  of  Brazos  Santiago,  viz : 

Vessels  arrived,  71 tons..        58,812 

Vessels  departed, 72 do...        59,710 

Value  of  foreign  cargo $595,235 

Value  of  domestic  cargo 3,813  317 

I  am,  sir,  very  respectfully, 

J.  L.  Haynes, 

Collector. 
Col.  S.  M.  Mansfield, 

Major  of  Engineers^  U,  S,  J. 


SURVEY  FROM  BRAZOS  DE    SANTIAGO   THROUGH  LAGUNA  MADRE    TO 

POINT    ISABEL,  TEXAS. 

report  of  MR.  H.  C.  RIPLEY.  ASSISTANT  ENGINEER. 

Galveston,  Tex.,  April  19,  1882. 

Colonel:  In  accordance  with  your  verhal  instructions  to  proceed  to  Brazos  San- 
tiago, Tex.,  and  lay  off  the  line  of  the  south  Jetty  to  enable  the  contractor  to  com- 
mence its  construction,  and  to  make  a  survey  "  from  Brazos  de  Santiago  through  Laguna 
Madre  to  Point  Isabel,  Tex.,  to  ILscertain  the  cost  and  practicability  of  a  deep-water 
channel  from  the  anchorage  at  Brazos  de  Santiago  to  the  railroad  wharf  at  Point 
Isftbel,"  I  have  the  honor  to  make  the  following  report : 

Accompanied  by  Mr.  J.  M.  Picton,  United  States  assistant  engineer,  as  my  assistant, 
I  left  Galveston  on  the  18th,  and  returned  on  the  25th  of  March,  having  accomplished 
the  object  of  the  trip. 

In  order  to  properly  locate  the  line  of  the  jetty  it  was  necessary  to  make  a  survey  of 
the  pass  and  bar,  so  that  the  survey  was  tolerably  complete  from  Point  Isabel  to  the 
Galf. 

The  soundings  on  the  bar  do  not  cover  the  sh3als  so  completely  as  is  desirable,  but 
it  was  quite  impossible  to  obtain  soundings  on  the  shoals  on  account  of  the  almost 
continual  prevalence  of  breakers  and  the  limited  time  occupied  by  the  survey. 

On  the  north  side  of  the  pass  there  is  a  continual  line  of  breakers  extending  from 
the  shore  of  Padre  Island  to  the  crest  of  the  bar,  while  (»n  the  south  side  there  is  a  suc- 
cession of  breakers  and  spaces  without  them,  extending  from  the  shore  of  Brazos  Island 
to  the  crest  of  the  bar,  showing  that  there  is  a  succession  of  channels  and  ridges  run- 
ning nearly  parallel  to  the  shore  line,  trending  to  the  southward. 

The  accompanying  tracing  shows  the  result  of  the  survey,  and  also  the  location  of 
the  proposed  jetties  and  dam. 

The  proposed  south  jetty,  which  is  the  one  first  to  be  constructed,  extends  from  the 
high-tide  shore  line  of  Brazos  Island  to  the  12-foot  contour  across  the  bar.  Its  outer 
portion  has  a  length  of  3,025  feet,  and  has  a  direction  N.  88^  33'  £.,  is  normal  tu  the 
18-foot  contour  outside  the  bar,  and  hence  probably  normal  to  the  direction  of  the  lit- 
toral current  of  the  Gulf  at  that  point,  and  if  prolonged  westward  would  be  nearly 


f. 
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tangont  to  the  north  point  of  Brazos  Island.  Its  inner  end  is  normal  to  the  shore  line^ 
and  is  connected  with  the  outer  portion  by  3  chords,  of  310  feet  each,  of  the  arcs  of  a 
oircle  whose  radius  is  990  feet.     Its  total  length  is  3,9.'>S  feet. 

The  proposed  north  ietty,  as  shown,  has  a  length  of  4,000  feet,  and  gives  an  opening 
between  the  Jetties  of  1,500  feet,  equal  to  the  narrowest  part  of  the  gorge  bet^^een 
Padre  and  Brazos  islands.  Its  location,  however,  may  need  modification  when  the 
effects  due  to  the  construction  of  the  south  ietty  ana  dam  shall  have  been  determined. 

The  proposed  dam  extends  from  Point  Isabel  to  the  head  of  Brazos  Island,  and  has  a 
total  length  of  17,040  feet.  Starting  at  the  point  e,  it  extends  to/  2,760  feet,  on  a 
curve  whose  radius  is  3,550  feet ;  from/  to  g^  12,290  feet;  and  from  ^  to  A,  1,990  feet 
on  a  tangent.  This  tangent  is  coincident  with  the  western  prolongation  of  the  ooter 
portion  of  the  south  ietty.  The  necessity  of  this  dam  as  an  adjunct  to  the  permanent 
improvement  of  the  harbor  and  entrance  is  fully  set  forth  in  my  report  to  you  dated 
June  2,  1881.    (Page  1367,  last  report.) 

Its  location  as  here  shown  is  modified  somewhat  from  that  given  in  the  report  above 
referred  to,  in  order  to  make  it  conform  to  the  actual  location  of  the  proposed  south 
jettv  and  to  more  perfectly  accomplish  the  desired  result  of  extending  the  deep  water 
of  the  pass  to  the  wharf  at  Point  Isabel.  Its  location  is  such  that  tne  flow  of  w^ater 
through  the  eorge  will  be  facilitated  as  much  as  possible,  and  its  power  of  erosion 
thus  preserved  to  do  effective  work  upon  the  bar  and  in  channel  extension. 

It  is  somewhat  problematical  as  to  the  extent  of  the  scour  which  will  result  ftom 
the  construction  of  this  dam  ;  but  it  is  believed,  however,  that  unless  a  more  refntc- 
tory  material  is  encountered  lower  down  than  is  found  at  the  surface,  the  deep  water 
will  be  extended  well-nish,  if  not  quite,  to  the  wharf  at  Point  Isabel.  Any  deficiency 
in  depth  of  channel  can  be  supplied  by  dredging  at  a  moderate  expense.  The  actaal 
cost,  in  the  nature  of  the  case,  it  is  quite  impossibe  to  estimate;  but  it  is  believed  that 
the  estimate  of  cost  for  the  construction  of  the  dam  is  amply  sufficient  to  cover  any 
reasonable  contingencies  in  the  matter  of  deficiency  of  depth. 

The  estimate  of  cost,  already  submitted,  of  constructing  this  dam,  namely,  $327,979, 
might  be  materially  reduced  with  our  present  knowledge  of  prices  and  facilities  for 
work  at  that  point,  notwithstanding  that  the  length  of  the  dam,  by  its  change  of  loca- 
tion, has  been  somewhat  increased.  But  in  view  of  the  considerations  above,  it  is 
deemed  advisable  to  retain  the  original  estimate.  It  should  be  remembered,  however, 
that  this  immense  outlay  is  not  to  be  incurred  solely  for  the  purpose  of  extending 
deep  water  to  Point  Isabel,  but  that  the  dam  is  to  form  an  imi)ortant  faot-or  in  the 
permanent  improvement  of  the  entrance  to  the  harbor. 
Very  respectfully,  your  obedient  servant, 

H.   C.   KiPLEV, 

United  States  AstiMiant  Engineer, 
Col.  8.  M.  Mansfield. 

Major  of  Engineers. 


special  bepobt  of  major  s.  m.  mansfield,  oobps  of  engineers, 
upon  improvement  of  the  harbor  at  brazos  santiaao,  texas. 

United  States  Engineer  Office, 

Oalvekton^  Tex.j  January  6, 1881. 

General  :  I  have  the  honor  to  submit  the. following  report  upon  an 
estimate  for  improving  the  harbor  at  Brazos  Santiago,  Tex. : 

In  my  annual  report  submitted  to  you  in  July  last  I  gave  a  summary 
of  the  views  of  Lieut,  (now  Capt.)  H.  M.  Adams,  Corps  of  Engineers, 
upon  his  survey  and  examination  of  the  harbor  and  pass  of  Brazos  San- 
tiago, Tex.,  made  in  1871,  January  28  to  March  13.  The  report  submit- 
ting plan  and  estimates  for  improvement  .was  rendered  April  7,  1871, 
and  may  be  found  in  the  Keport  of  the  Chief  of  Engineers,  .187 1,  page  544« 

From  this  report  it  appears : 

The  entrance  to  the  harbor,  like  the  entrance  to  all  harbors  on  the  coast  of  Texas,  is 
obstrncted  by  a  bar  not  extending  directly  across  the  mouth  of  the  pass,  but  from  points 
of  the  shore  above  and  below^  in  a  curved  form,  out  to  sea.  The  bar  is  situated  so  as 
to  be  entirely  exposed  to  the  action  of  heavy  storms.  It  is  composed  of  a  quicksand 
formation,  acted  upon  with  extraordinary  facility  by  water.  The  channel  across  the 
bar  is  constantly  shifting,  and  cannot  be  depended  on  frpni  day  to  day.  'i'he  depth  of 
water  at  the  time  of  the  examination  was  7  feet  at  high-tide. 

The  greatest  depth  of  water  in  the  harbor  is  27  feet. 
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The  improvement  desired  is  a  deeper  channel  across  the  bar. 
Captain  McGiellan^  in  1853,  in  a  report  to  the  Chief  of  Engineers, 
said: 

I  regard  it  as  impossible  to  improve  the  bar  by  dredging;,  scraping,  or  any  similar 
means. 

Captain  Adams  held  the  same  opinion,  and  says : 

The  only  possible  application  of  dikes  in  this  case  would  be  to  prolong  the  walls 
<>£  the  outlet  until  they  reached  a  point  very  near  the  present  position  of  the  bar,  in 
order  to  concentrate  upon  one  spot  the  whole  action  of  whatever  outward  current 
-tliere  miffht  be.  The  immediate  effect  of  this  might  be  favorable.  The  ultimate  ef- 
fect would  undoubtedly  be  the  foriuation  of  a  new  bar  outside  the  present  one,  and 
til  at  at  no  distant  penod. 

The  foundation  of  the  dike  would  be  in  quicksand,  and  the  difficulties  of  construc- 
tion would  be  vefy  great. 

Captain  Adams  projects  a  single  jetty  (training  wall)  3,500  feet  in 
length  on  the  south  side  of  the  pass,  at  an  estimated  cost  of  $774,630.17, 
dnd  adds : 

If,  after  constructing  a  jetty  of  this  kind,  it  is  found  that  the  bar  has  only  moved 
farther  out  into  the  Gulf,  which  will  probably  be  the  case,  it  will  then  be  necessary  to 
prolong  the  jetty  to  the  new  position  of  the  bar. 

The  object  of  submitting  this  estimate  is  t<o  show  the  cost  of  what  is  believed  to  be 
the  best  plan  for  improvement.  The  necessities  of  the  case  do  not  seem  to  call  for 
80ch  an  expenditure. 

From  this  time  on  nothing  appears  to  have  been  done  in  regard  to 
this  harbor  save  the  removal  of  a  wreck  in  1878,  under  an  appropriation 
of  $6,000  for  the  parpose. 

The  first  appropriation  for  improvement  proper  at  this  point  is  by  the 
terms  of  the  act  of  Congress  of  June  14, 1880,  $25,000. 

In  my  annual  report  I  say : 

In  any  plan  suggested  for  the  improvement  of  this  harbor  the  sum  available  (125,000^ 
*will  not  warrant  actual  commencement  on  the  work.  It  is  therefore  recommended 
that  the  appropriation  of  |25,000  be  held  to  await  further  action  of  Congress;  and  in 
the  mean  time  measures  mav  be  taken  in  hand  to  project  a  defined  plan  for  the  expend- 
iture of  appropriations  to  follow  hereafter. 

From  a  study  of  Captain  Adams's  report  and  map  of  survey,  1871,  and 
t%  Coast  Survey  chart  of  1867,  a  tracing  of  an  old  map  of  the  outlets  of 
the  Bio  Grande  River,  and  information  derived  from  the  examinations 
of  Mr.  S.  W.  Brooks,  of  Brownsville,  during  the  past  season,  and  a  cur- 
sory- examination  by  myself  from  the  pilot-house  of  a  steamer  last  spring, 
I  am  enabled  to  submit,  with  some  confidence,  a  plan  of  operations  that 
^ives  promise  of  iif^provement  to  a  limited4extent,  probably  sufficient  to 
meet  all  requirements  for  many  years  to  come. 

I  have  laid  down,  on  the  accompanying  tracing,  lines  marking  ap- 
proximately the  position  of  two  jetties  or  training  walls,  their  object 
being  to  cut  off  the  spread  of  water  outside  the  gorge  and  concentrate 
whatever  current  there  may  be  upon  a  limited  extent  of  the  bar,  to 
thereby  effect  a  deepening.  No  scoaring  effect  is  expected  from  the 
ordinary  ebb  and  flood  currents,  as  these  are  light,  the  mean  rise  and 
fall  being  but  0.7  foot. 

It  is  believed,  however,  there  are  periodical  storms  that  produce  cur- 
rents in  the  pass  sufficient  to  make  a  deep  channel  across  the  bar,  if 
properly  controlled  and  directed.  This  control  and  direction  I  propose 
to  give  by  the  employment  of  training  walls  as  shown  on  sketch. 

Should,  however,  this  expected  scour  not  take  plaee  within  a  reason- 
:able  time  after  the  completion  of  the  walls,  we  may  dredge  a  channel  on 
the  axis  of  the  pa«s,  and  our  walls  will  serve  as  a  revetment  to  prevent 
the  filling  of  the  cliaimel  from  the  sides. 
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A  very  little  deepening  of  the*  pass  will  answer  all  the  requirement* 
of  commerce.  The  harlwr  room  is  very  limited,  only  about  35  acres 
being  inclosed  by  the  12-foot  curve. 

It  is  believed  the  bar  is  not  composed  entirely  of  sand,  but  is  largely 
mixed  with  the  sediment  from  the  Rio  Grande,  which  in  times  of  freshets 
finds  its  way  over  shallows  and  flats  lying  between  the  river  and  Point 
Isabel,  and  debouches  into  the  Gulf  through  Brazos  Santiago  Pass  and 
Boca  Chica,  mingling  its  burden  of  clay  with  the  sands  of  the  Golf 
shore.  It  may  be  advisable  at  some  time  in  the  future  to  shut  off  com- 
munication of  the  river  with  Brazos  Santiago  Pass  by  a  dam  running 
about  east  and  west  through  Clark's  Island  to  force  the  river  overflows 
out  by  Boca  Chica.  There  does  not  seem  to  be  any  immediate  necessity 
for  this. 

I  propose  to  build  my  walls  of  brush  and  concrete  in  the  manner  fol- 
lowed at  other  points  on  the  Texas  coast,  and  my  estimate  is  based  apon 
contract  prices  that  obtain  at  Pass  Cavallo  Inlet  to  Matagorda  Bay.  I 
believe  abundant  brush  can  be  procured  in  the  vicinity  of  the  work,, 
while  concrete  must  be  manufactured  on  the  spot  for  use  as  a  substitute 
for  stone. 

SUMMARY  OF  ESTIMATES  FOR  THE  IMPROVEMENT  OF  THE  CHANNEL  ACROSS  THE 

BAR  AT  BRAZOS  SANTIAGO,  TEXAS. 

South  jetty  (length  3,630  feet): 

26,339  cubic  yards  brush  work,  at  $9.50 $250,220  50 

14,330  cubic  yards  concrete  work,  at  |7.50 107,475  00 

357,695  50 
North  Jetty  (length  2,940  feet) : 

18,155  cubic  yards  bnish  work,  at  $9.50 $172,472  50 

9,372  cubic  yards  concrete  work,  at  $7.50 70,290  00 

242, 762  50 

Dredging  channel  100  feet  wide,  12  feet  deep : 
32,871  cubic  yards,  at  50  cents 16,435  50 

Total 616,893  5^ 

Contingencies  20  per  cent 123,378  70 

Total  cost 740,272  20 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Major  of  Engineers^ 
Bit.  Lietd.  Col.y  U.  8.  A. 
The  Chief  of  Engineers,  XJ.  S.  A. 


peojeot  op  majob  s.  m.  mansfield,  coeps  of  engineers. 

United  States  Engineer  Office, 

Oalvestofiy  Tear.,  June  28, 1881. 

General:  In  submitting  my  project  herewith  for  the  improvement 
of  the  harbor  of  Brazos  Santiago,  Tex.,  under  the  combined  appropria- 
tions of — 

1880  125,000 

1881 75,000 

100,000 

I  do  so  with  some  hesitancy,  feeling  sensible  of  the  difficulties  attend- 
ing the  inauguration  of  a  work  of  this  character  in  this  locality,  where 
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the  sea  is  generally  rough,  where  materials  for  construction  are  not 
readily  obtained,  and  where  labor  is  difficult  to  manage. 

On  the  6th  of  January  last  I  submitted  to  your  office  a  report  upon 
this  contemplated  improvement,  with  a  plan  and  estimate.  I  have  since 
^iven  the  subject  a  great  deal  of  thought,  and  have  instituted  inquiries 
in  every  possible  direction  for  information  bearing  upon  the  whole  sub- 
ject of  the  improvement,  especially  with  reference  to  suitable  materials 
for  the  work,  and  recently  sent  my  assistant,  Mr.  Bipley,  to  make  a  re- 
connaissance in  the  neighborhood.  His  report  is  very  full,  and  is  sub- 
mitted entire,  as  confirmatory  of  the  views  expressed  in  my  letter  of 
January  6. 

Mr.  Eipley  makes  a  revised  estimate  of  the  cost  of  such  a  work,  in 
which  I  concur,  the  estimate  being  about  ¥5  per  cubic  yard  for  brush 
and  stone  in  place,  making  for — 

The  south  jetty f  190, 901  75 

Thenorthjetty i 129,203  75. 

It  is  difficult  to  estimate  closely  for  a  work  of  this  character  when  so^ 
much  depends  upon  the  weather. 

The  cost  of  this  kind  of  work  at  Galveston  from  January  1  to  May 
31,  without  considering  the  cost  of  plant,  has  been  $2.90  per  cubic  yard^. 
I  think  the  above  estimate  of  $5  the  cubic  yard  will  not  be  far  from 
correct. 

The  first  appropriation,  of  $25,000,  was  for  improving  the  bar;  the 
second  appropriation,  of  $75,000,  was  for  improving  the  tar  and  harhqr 
of  Brazos  Santiago. 

ThQ  construction  of  the  dam  in  the  lagoon  seems  to  be  an  essential 
feature  in  the  plan  of  improvement  not  so  considered  in  my  former  re- 
port, both  for  increasing  the  depth  of  water  on  the  bar  and  in  the 
channel  up  to  Point  Isabel,  and  will  render  the  improvement  of  the  bar 
permanent;  and  at  the  same  time  it  will  increase  the  harbor  capacity 
and  afford  a  good  channel  up  to  Point  Isabel.  Its  construction,  how- 
ever, should  not  be  undertaken  until  funds  sufficient  for  its  completion, 
are  in  hand,  its  cost  being  estimated  at  $327,979. 

IN  CONCLUSION. 

I  would  build  the  south  jetty  first,  then  the  dam  in  the  lagoon,  and 
finally  north  jetty.  .  . 

The  experience  gained  in  this  kind  of  work  the  past  year  at  various- 
points  on  this  coast  shows  no  difficulty  of  construction  that  cannot  be 
readily  overcome.  At  Galveston  8,000  feet  of  foundation  mattresses^ 
from  00  to  90  feet  in  width,  have  been  laid,  and  at  Aransas  Pass  over- 
2,000  feet,  66  feet  in  width,  have  been  laid  from  the  beach-line  directly 
out  into  the  Gulf,  without  loss  of  material  and  without  any  apparent 
settlement.  The  same  thing  can  be  done  at  Brazos  Santiago;  but  de- 
lays and  mishaps  will  be  likely  to  attend  the  commencement  of  such  a 
work  there,  and  the  cost  at  first  will  be  greatly  enhanced.  If  done  by 
contract,  these  chances  will  have  to  be  paid  for,  as  np  prudent  contractor 
will  fail  to  consider  them  in  making  his  proposal. 

I  would  recommend  that  the  expenditure  of  the  $100,000  in  hand  b^ 
made  by  commencing  the  work  in  accordance  with  the  above  views,  and. 
that  the  work  be  offered. to  contract  in  the  usual  manner. 
Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Major  of  JEJngineerSj 
Bvt.  Lieut.  Col.j  U.  S,  A^ 

The  Chiep  of  Engineers,  U.  S.  A. 
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[First  indorsement.] 

Office  Chief  of  Engineers, 

United  States  Army, 

July  20, 1881. 

Bespectfally  referred  to  the  Board  of  Engineers  for  consideratioD.  and 
report  of  their  views  thereon. 
The  report  of  Colonel  Mansfield  of  January  6,  referred  to,  is  herewith. 
By  command  of  Brigadier-General  Wright. 

John  G.  Parke, 
Lieut  Colonel  of  Engineers^ 

Bvt  Maj^  Oen..  U.  8.  A. 

[Second  indorsement.] 

Office  Board  of  Engineers, 

New  Yorh^  July  26, 1881. 

Eespectfully  retamed  to  the  Chief  of  Engineers  with  report  of  this 
•date. 

Z.  B.  Tower, 
Colonel  of  Engrs.  and  Bvt.  Maj.  Oen.y 

President  of  Board, 

[Third  indorsement.  ] 

Office  Chief  of  Engineers, 

United  States  Army, 

August  19, 1881. 

Respectfully  submitted  to  the  honorable  the  Secretary  of  War,  with 
recommendation  that  the  report  of  the  Board  be  approved,  and  that  this 
•office  be  authorized  to  instruct  Major  Mansfield  to  proceed  with  the 
-work  in  accordance  therewith. 

H.  G.  Wright, 

Chief  of  Engineers, 
Brig,  and  Bvt  Maj.  Gen. 

Becommendatiou  of  the  Chief  of  Engineers  approved. 
By  order  of  the  Secretary  of  War. 

John  Tvteedale, 
Acting  Chief  Cleric. 
War  Department,  August  23,  1881. 


rrport  of  mr.  h.  c.  riplvy.  assistant  engineer. 

United  States  Engineer  Office, 

Galveston,  Tex,,  June  21,  18R1. 

Colonel:  In  accordance  with  your  instructions  of  the  20th  ultimo,  from  which  I 
make  the  following  extracts : 

''You  will  proceed  by  steamer  to-morrow  to  Brazos  Santiago  and  Brownsville, 
'Tex.,  and  make  a  reconnaissance  of  Brazos  Santiago  Pass  from  the  bar  in  the  Qalf  to 
Point  Isabel,  in  Lagnna  Madre,  with  a  view  to  project  a  plan  of  improvement  for  nav- 
igation there  under  an  appropriation  of  Congress  of  |100,000.  You  will  examine  the 
country  thereabout  and  make  aU  necessary  inquiries  about  material  applicable  to 
•our  work,  its  cost  and  facility  for  handling.  The  labor  question  should  also  receive 
your  attention. 

''While  at  Brownsville  you  will  please  examine  the  work  executed  there  last  season 
ibr  the  protection  of  the  river  bank. 
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*'l^pon  completion  of  this  duty  yoa  will  return  to  Galveston,  Tex.,  and  report'^ ; 
IL  have  the  honor  to  make  the  following  report : 

As  it  was  not  possible  for  me  to  make  any  extended  observations,  I  availed  myself 
-of  every  opportunity  to  obtain  information  from  those  most  familiar  with  that  sec- 
t}ion,  and  devoted  my  xx^rsonal  endeavors  in  a  great  measure  to  the  verification  of  this 
information. 

Capt.  George  Staples,  of  the  Morgan  steamer  J.  C.  Hai-ris,  who  has  many  years' 

^3«qnaintance  both  with  Brazos  Santiago  and  the  mouth  of  the  Rio  Grande,  savs  that 

t^be  littoral  current  is  governed  to  a  great  extent  by  the  direction  of  the  wind.    The 

-southeast  trades,  which  blow  during  the  summer  months,  produce  a  northerly  current 

Along  the  shores  of  Brazos  and  Padre  islands.      The  current  has  this  direction  about 

nine-tenths  of  the  time.    The  northers  of  winter  produce  a  current  in  the  opposite 

-cLirection.    Captain  Staples  also  says  that  the  ebb  and  flood  currents  in  the  pass  at 

-times  are  very  strong,  making  it  necessary  to  let  go  two  anchors  to  keep  his  ship 

from  dragging.    An  observation  for  velocity  of  the  flood  current,  taken  May  29  by 

Xjientenant  Sebree,  of  theJN^avy,  in  command  of  the  United  States  Coast  Survey  steamer 

Oedney,  gave  a  velocity  of  3.8  miles  per  hour. 

Captain  Staples  fhrtner  says  that  clay  bottom  is  found  in  18  feet  of  water  in  the 
pasa  and  in  the  Gulf  anchorage  Just  off  the  bar;  but  on  the  bar  the  bottom  is  all  hard 
sand,  which  is  easily  shifted,  as  was  shown  by  a  recent  occurrence.  The  pilot  at- 
tempted to  take  the  steamer  (Harris)  in  on  a  falling  tide.  She  was  drawing  8  feet  2 
inches,  and  struck  the  bar  with  but  7^  feet  alongside.  The  tide  continued  to  fall 
until  there  was  but  (H  foet  alongside,  with  a  strong  ebb  current  running.  In  this 
condition  she  was  brought  head  on  to  the  current  by  means  of  an  anchor,  and  by 
^working  her  engine  ahead  the  sand  washed  away  from  her  bottom  and  sides  suffi- 
ciently to  let  her  cross  the  bar,  drawing  1  foot  and  8  inches  more  water  than  was  on 
the  bar  at  the  time. 

Pilot  Baker  says  that  the  deepest  scour  on  the  bar  has  never  revealed  anything  but 
«aad. 

The  pilots,  as  well  as  Captain  Staples,  say  that  a  strong  norther  always  improves  the 
water  on  the  bar  by  forcing  the  water  rapidly  out  of  the  lagoon,  and  thus  increasing 
the  ebb  current  and  consequent  scour. 

Northers,  and  especially  northeasters,  make  It  very  rough  on  the  bar.  It  is  the 
opinion  of  Captain  Staples  that  there  is  more  rough  weather  at  Brazos  than  at  any 
other  Gulf  port. 

From  Mr.  Deer,  Captain  Stone  (employes  of  the  Bio  Grande  Railroad  Company), 
Pilots  Baker  and  Hill,  and  otherreeidentsof  Point  Isabel,  I  learn  that  a  strong  norther> 
raises  the  water  in  the  lagoon  at  Point  Isabel  about  3  feet  above  ordinary  tide,  produc- 
ing strong  currents  out  of  Brazos  Pass  down  the  lagoon  towards  Boca  Chica,  and  out 
Boca  Chica,  often  increasing  the  depth  of  water  at  the  latter  place  from  I  or  2  feet  to 
12  feet.  Mr.  Gelston,  of  the  firm  of  Woodhouse  &  Co.,  says  that  during  the  Mexican 
war  large  steamers  with  screw  propellers  crossed  the  bar  without  any  delay ;  and  Capt. 
Henry  Miller,  proprietor  of  Miller's  Hotel,  at  Brownsville,  who  is  a  retired  sea  captain, 
says  that  in  1840  there  was  18  feet  of  water  on  the  Brazos  Bar. 

There  are^t  present  two  channels  across  the  bar  of  nearly  equal  depth.  The  direc- 
tion of  the  main  channel  is  nearly  east,  and  has  a  depth  of  7  feet  at  low-tide.  The 
direction  of  the  other  is  sontheasterly,  and  has  a  somewhat  less  depth.  This  channel 
is  a  temporary  one,  and  often  becoming  closed,  a  similar  channel  breaks  through  to 
the  northeast,  so  that  there  are  generally  two  channels  in  existence,  the  main  one  and 
one  either  north  or  south  of  it. 

The  material  in  the  lagoon  between  Point  Isabel  and  the  paas  is  a  mixture  of  sand 
:and  clay.  The  nearer  tTie  pass  the  greater  is  the  proportion  of  sand.  Further  south 
towards  Boca  Chica  the  bottom  is  very  soft  mud.  Dr.  Wolf,  the  quarantine  doctor  at 
Brazos,  says  that  Brazos  Island,  except  a  few  feet  of  the  surface  (which  is  sand),  is 
•composed  of  stiff  clay  suitable  for  bricks.  At  Point  Isabel  there  is  a  ridge  lying  n(»rth- 
east  and  southwest,  about  30  feet  high,  upon  which  the  light-house  is  situated,  which 
is  composed  of  clay.  Where  this  ridge  projects  into  the  lagoon  the  earth  stands  nearly 
vertical. 

Between  Point  Isabel  and  Brownsville  numerous  ridges  are  to  be  met,  all  having 
the  same  general  appearance,  indicating  an  ancient  geological  condition  very  difl'erent 
from  the  present. 

The  general  impression  prevails  among  persons  acquainted  with  the  harbor  that  it 
is  being  filled  with  sediment  from  the  Rio  Grande.  To  ascertain  the  grounds  of  this 
belief,  and  prove,  if  possible,  the  truth  or  falsity  of  it,  I  made  a  personal  reconnais- 
sance of  the  country  from  the  river  to  the  pass.  At  the  time  of  this  reconnaissance 
the  river  was  at  a  stage  about  3  feet  above  low-water,  having  fallen  recently  from  a 
10-foot  rise  to  this  stage.  At  a  point  about  12  miles  by  land  from  Brownsville  there 
is  a  crevasse,  known  as  Tuloso  Bayou,  150  feet  wide  and  8  feet  deep,  with  a  velocity  of 
current  of  2  miles  an  hour  (roughly  measured).  At  low  river  the  depth  is  5  feet,  and 
At  high  river  13  feet  before  the  bunks  become  submerged. 
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The  accompanying  tracing  marked  A  is  from  a  lithographic  chart  of  a  survey  made 
in  1847,  the  original  of  which  is  in  possession  of  Mr.  S.  W.  Brooks,  of  Brownsville. 

Since  this  snrvey  the  shallows  extending  from  San  Martin  to  Partrero  Circado  hiiTe 
been  filled  to  a  depth  of  several  feet  with  sediment  from  this  river.  Bayoa  Taloso- 
rnns  in  well-defined  banks  from  the  river  to  the  Partrero  Circado,  the  depth  vary  in|;;  from 
8  feet  at  theri ver  to  2^  feet  at  the  Partrero  Circado  at  low-tide.  From  the  latter  plac«  to 
Lagnna  Madre  the  bayon  spreads  out  and  becomes  very  shallow,  having  but  6  incbe» 
depth  at  low-tide,  and  has  a  deposit  of  12  to  18  inches  of  very  soft  mud.  The  crevame 
at  San  Martin  has  been  many  years  closed.  That  at  Tuloso  broke  through  in  1870,  and 
it  is  probable  that  the  filling  of  the  shallows  h»s  motly  been  accomplished  in  the 
past  eleven  years.  At  high  river  the  banks  of  the  bayon  are  overflowed,  and  the 
principal  deposit  occurs  near  the  river.  A  t  lower  stages  th*e  sediment  is  carried  farther 
down  the  bayou,  and  at  low  river  it  is  poured  directly  into  the  lagoon.  In  this  way  the 
banks  of  the  bayon  are  elevated  and  extended  at  every  rise  of  the  river.  During  nigh 
river  the  quantity  of  water  finding  its  way  from  the  river  to  the  lagoon  throngh  this 
bayou  and  over  the  banks  at  other  points  further  down  is  so  great  that  the  fresh  water 
reaches  and  finds  exit  at  Brazos  Santiago. 

There  is  also  another  way  in  which  the  river  sediment  may  find  a  lodgment  in  the 
harbor,  though  probably  to  a  very  limited  extent.  The  water  from  the  river,  after 
reaching  the  Gulf  by  its  natural  mouth,  is  often  carried  by  the  littoral  current  beyond 
Brazos  Santiago.  During  flood- tide  a  portion  of  this  water  must  enter  the  harbor  and 
deposit  its  sediment  here.  On  the  22d  of  May,  the  day  of  my  arrival  at  Brazos,  a 
screak  of  muddy  water  from  the  mouth  of  the  river  was  distinctly  traceable  at  the 
pass,  and  Lieutenant  Sebree,  of  the  United  States  Coast  Survey  steamer  Gedney,  ha» 
often  noticed  the  same  phenomenon. 

A  comparison  of  the  Coast  Survey  chart  of  1867  with  the  survey  of  1871,  by  Lien- 
tenant,  now  Capt.  H.  M.  Adams,  shows  that  the  greatest  depth  in  the  pass  has 
diminished  from  40  feet  in  1867  to  27j[  in  1871,  and  the  width  between  the  12-foot  con- 
tours has  diminished  from  540  feet  to  350  feet.  At  present  Captain  Staples  says  there 
is  but  20  feet  depth  anywhere  in  the  pass. 

Another  evidence  of  the  harbor  filling  is  shown  in  the  formation  of  a  middle  grroond 
between  Point  Isabel  and  Brazos,  leaving  a  channel  on  either  side  of  it.  The  depth 
of  water  in  these  channels  is  about  the  same  as  was  to  be  found  anywhere  between 
Point  Isabel  and  Brazos  in  1867  (see  tracing  marked  B\  while  on  the  middle  ground 
and  north  and  south'  of  the  channels  there  has  been  a  shoaling. 

CONCLl'SIOXS. 

The  conclusions  which  may  be  legitimately  drawn  from  the  information  obtained 
are: 

1st.  A  littoral  current  exists,  the  prevailing  direction  of  which  is  north,  but  during 
northers  its  direction  is  south. 

2d.  The  bar  is  composed  of  sand  to  a  probable  depth  of  12  to  18  feet  from  the  water- 
surface. 

3d.  There  is  undoubtedly  sufficient  current,  if  concentrated  on  the  bar,  to  scour  and 
maintain  a  depth  of  12  feet  or  more. 

4th.  The  mean  rise  and  fall  of  the  tide  being  but  seven-tenths  of  a  foot,  the  ordi- 
nary velocity  of  current  in  the  pass  must  be  very  small  compared  with  the  velocity 
during  northers;  hence  any  plan  of  improvement  to  be  effectual,  to  its  fullest  extent, 
should  be  so  devised  as  to  get  the  full  benefit  of  the  current  caused  by  the  northers. 

5th.  During  northers  a  large  percentage  of  the  water  of  the  lagoon  is  lost  to  Brazoa 
by  being  driven  by  the  pass  and  banked  up  in  the  lower  end  of  the  lagoon,  filling  the 
numerous  shallows  in  that  vicinity,  and  finally  discharging  through  Boca  Chica. 

6th.  The  harbor  is  gradually,* though  surely,  being  filled  by  deposits  from  the 
river,  and  the  rate  of  filling  will  be  increased  from  year  to  year  as  the  banks  of  Tu- 
loso Bayou  become  raised  above  ordinary  rises  of  the  river,  and  so  prevent  the  escape 
of  the  sediment  which  it  carries  until  it  reaches  and  is  poured  directly  into  the  har- 
bor. The  harbor  becoming  filled,  Brazos  Santiago  will  be  conjointly  one  of  the  mouths 
of  the  river  and  a  pass  from  the  lagoon  to  the  Gulf,  as  Boca  Chica  now  is,  and  will 
dwindle  into  insignificance,  except  at  periods  of  storms  or  severe  northers,  when  it  is 
probable  that  a  cnannel  snfiicient  for  the  purposes  of  navigation  may  be  maintained 
for  a  short  time.  It  is  evident,  therefore,  that  any  plan  of  improvement,  to  be  permsk- 
nent,  must  contemplate  the  complete  exclusion  of  the  river  water  from  the  harbor  and 
pass. 

7th.  We  have  seen  that  the  Rio  Grande  forms  an  important  factor  in  devising  a 
scheme  of  improvement  for  Brazos  Santiagcf.  Anything,  therefore,  relating  to  the 
physics  of  the  river  is  pertinent  to  the  subject. 

The  Rio  Grande  is  eminently  a  sediment-bearing  river.  At  all  stages  its  waters  are 
heavily  charged  with  sediment.  There  is  one  pecnliaiity  which  is  possessed  by  few, 
if  by  any,  other  rivei-s  to  the  same  degree,  and  that  is  the  rapidity  with  which  the 
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suspended  particles  will  sabside  when  the  water  is  brought  to  a  perfect  state  of  rest. 
]Mr.  Latimore,  of  Brownsville,  who  supplies  the  iDhabitants  with  river  water,  says 
that  he  fills  his  tanks  in  the  evening,  and  in  the  morning  following  it  is  perfectly  clear 
And  ready  to  draw  off  and  deliver  to  his  customers. 

For  many  miles  from  its  month  the  river  flows  through  a  valley  of  its  own  deposit. 
Through  this  valley  it  winds  its  way,  making  the  average  distance  between  two  points 
by  river  about  three  times  as  great  as  by  land.  Like  the  Mississippi  River,  it  has  its 
flbiiting  sand-bars  and  deep  reaches,  its  caving  banks  and  battnres,  its  cut-offs  and 
orescent  lakes.  At  its  month  is  found  the  inevitable  bar,  with  an  average  depth  upon 
its  crest  )f  about  4  feet. 

Samples  of  sediment  taken  from  the  river  bank  at  Brownsville  and  from  Lagnna 
Madre,  about  1  mile  south  of  Point  Isabel,  have  a  very  similar  appearance.  Each  sam- 
ple is  composed  of  a  very  fine  calcareous  sand,  with  a  small  amount  of  clay.  That 
xrom  the  river  bank  has  a  pinkish  tint  and  contains  a  larger  proportion  of  clay  than 
the  other;  that  from  the  lagoon  has  a  bluish-gray  color,  when  dissolved  in  water  and 
the  water  poused  off  so  as  to  eliminate  the  clay ;  the  residue  from  both  looks  exactly 
similar. 

It  is  to  be  regretted  that  so  little  of  the  physical  history  of  the  river  is  known.  It 
^vonld  be  of  interest  in  this  connection  to  know  why  the  river,  being  a  sediment-bear- 
ing  river,  is  not  also  a  delta- forming  river,  if  such  be  really  the  case.  'It  seems  prob- 
able that  the  river  at  one  time  debouched  into  Laguna  Madre:  and  that  in  process  of 
time  it  has  extended  its  delta,  cutting  the  lagoon  in  two  and  thus  separating  Lagnna 
Madre  of  Texas  from  Laguna  Madre  of  Mexico. 

Supposing  such  to  have  been  its  history,  will  it  continue  its  delta  into  the  Gulf,  or 
are  its  deposits  swept  away  by  the  littoral  currents  of  the  Gulf  T  In  the  latter  case 
the  improvement  at  Brazos  Santiago  must  be  modified  to  meet  the  conditions. 

PLAN  OF  IMPROVEMENT. 

If  the  foregoing  conclusions  are  even  approximately  correct,  the  general  plan  of  im- 
provement is  quite  obvious. 

It  should  consist,  in  addition  to  the  Jetties  already  proposed,  and  which  are  shown 
on  the  tracing  marked  C,  of  a  dam  across  the  laffoon  south  of  the  harbor  of  sufllcient 
height  to  prevent  the  escape  of  the  water  down  tne  lagoon  during  the  severest  north- 
ers, and  of  sufficient  compactness  to  arrest  the  sediment  from  tne  river  and  keep  it 
from  entering^the  harbor  or  pass. 

A  favorable  location  for  this  dam  would  be  as  shown  on  the  accompanying  tracing 
marked  B. 

This  would  give  it  a  curved  direction,  which  would  facilitate  the  ingress  and  egress 
of  the  water  to  and  from  the  lagoon,  and  also,  by  favoring  the  flow  of  the  water  in 
A  single  channel  along  the  face  of  the  dam,  the  tendency  would  be  to  extend  the  deep 
water  of  the  pass  toward  Point  Isabel,  thus  increasing  the  size  of  the  harbor  for  deep- 
•draught  vessels  and  possibly  avoid  the  necessity  of  lightering  altogether.  The  curv- 
ature of  this  line  is  almost  exactly  the  same  as  the  course  of  the  channel  along  the 
wharf  front  and  to  Fort  Point,  Galveston  Harbor,  where  similar  conditions  maintain 
a  deep  and  permanent  channel.  In  the  course  of  a  few  years  the  lagoon  south  of  the 
<lam  will  have  becobae  filled  with  deposits  from  the  river,  into  which  the  dam  will  be 
incorporated,  making  it  secure  against  all  future  cyclones. 

AVAILARLE  MATERIAL. 

Nothing  in  the  line  of  Inmber  or  piling  can  be  obtained  in  this  vicinity.  Lumber 
brought  from  Louisiana  and  Florida  is  retailed  in  Brownsville  at  |40  per  thousand  feet 
B.  M.  Freight  from  Brazos  to  Brownsville  is  very  expensive,  and  it  is  quite  probable 
that  lumber  in  quantities  can  be  delivered  at  Brazos  for  630. 

Bmsh  suitable  for  fascines  is  not  abundant.  The  great  mass  of  the  brush,  which 
£n^ows  almost  ever>'where  in  the  valley,  is  mesquite  and  ebony,  and  both  are  thorny. 
But  in  the  vicinity  of  Tuloso  Bayou,  on  the  river,  there  is  willow  in  sufficient  quanti- 
ties perhaps  for  the  entire  work.  In  case  there  be  not  sufficient  at  this  point,  at  Col. 
J.  G.  Tucker's  ranch  at  Santa  Maria  (90  miles  b^  river  above  Brownsville)  there  are 
about  300  acres  of  good  thomless  brush.  It  is  pnucipallv  hackberry,  but  there  is  con- 
siderable willow  and  some  ash  and  elm.  It  is  probable,  however,  with  further  search, 
that  plenty  of  good  willow  brush  can  be  found  along  the  river  within  a  few  miles  of 
Tuloso. 

Cane  is  to  be  found  in  limited  quantities  at  different  points  along  the  river,  and  I 
nm  assured  by  Mr.  Field,  chief  engineer  of  Brownsville  (once  connected  with  the 
Rio  Grande  Railroad),  that  cane  is  to  be  found  in  unlimited  quantities  only  a  few  miles 
above  Santa  Maria  on  the  river. 

It  is  believed,  therefore,  with  a  suitable  plant  for  transpoi'ting  brush  from  the  river 
through  Tuloso  Bayou,  that  it  can  be  delivered  at  Brazos  at  a  very  reasonable  price 
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Stone  it  will  be  difficult  and  costly  to  obtain.  As  far  as  I  could  learn,  the  only  stone 
at  all  suitable  for  ballast  is  to  be  found  near  Rio  Grande  City,  about  300  milee  by  river 
from  Brownsville.  This  is  a  fine  calcareous  sandstone,  with  a  specific  gravity  of  2.3, 
and  weighs  143  pounds  per  cubic  foot.  It  can  be  delivered  at  roint  Isabel  for  ^.56 
per  ton.  There  is  a  similar  stone  found  near  Peuitos,  about  200  miles  from  Browns- 
ville, but  it  is  too  friable  to  be  of  any  value  as  ballast.  I  obtained  a  sample  of  stone 
from  up  Lagnna  Madre,  which  might  possibly  be  obtained,  but  if  this  sample  be  a  fair 
specimen  it  is  unsuitable  for  the  work.  There  is  one  other  source  from  which  stone 
may  be  obtained  in  the  future,  and  that  is  from  the  Matamoras-Monterey  Railroad, 
which  is  now  being  extended  towards  the  latter  place,  having  been  purchased  recently 
by  Palmer  and  SuiJivan.    Its  present  length  is  about  7  miles. 

No  gravel  or  shell  with  which  to  make  concrete  can  be  obtained  short  of  200  mUes 
up  the  river  from  Brownsville.  Good  bricks,  however,  can  be  made  very  cheaply. 
They  can  be  had  in  Brownsville  in  any  quantity  for  |4  per  thousand.  If  the  clay  at 
Point  Isabel  be  found  suitable  for  the  purpose,  they  can  be  made  there  at  abont  the 
same  price. 

Fuel  is  very  cheap.  Good  roesquite  wood  can  be  had  in  Brownsville  for  $3  per  oord* 
and  it  will  cost  but  little  more  at  Point  Isabel.  There  is  this  certainty,  however,  that 
bricks  can  be  furnished,  delivered  by  rail  from  Brownsville  at  Point  Isabel,  for  f7  per 
thousand,  equal  to  $4  per  ton. 

If  properly  burnt  and  of  suitable  dimensions,  this  will  fiimish  an  economical  mate- 
rial for  ballast,  nearly  if  not  quite  as  good  as  any  stone  that  can  be  obtained. 

LABOR. 

Unskilled  Mexican  labor  is  very  abundant  and  cheap ;  but  white,  and  especially  white 
skilled  labor,  is  costly.  Common  Mexican  labor  in  Brownsville  is  worth  50  cents  per 
day  without  board,  and  picked  labor  75  cents.  At  Brazos  it  will  cost  a  little  more^ 
probably  75  cents  and  board,  or  about  $1  per  day. 

CONSTRUCTION. 

I  would  therefore  respectfully  recommend  that  for  the  bulk  of  both  the  jetties  and 
the  dam,  bnish,  made  into  mattresses,  and  bricks  of  special  form  (to  be  determined  by 
experiment),  be  used.  The  dam  should  have  a  base  of  30  feet  and  a  top  width  of  15 
feet,  and  a  height  sufficient  to  come  to  the  water-surface  at  ordinary  hi^h-water. 
Above  this  it  should  have  a  superstructure  consisting  of  a  single  row  of  piles  4  feet 
from  centers,  closely  planted  on  one  side  to  a  height  of  3  feet,  with  3-inch  plank. 

Such  a  structure  will  be  permanent  as  regards  the  brush-work  and  ballast,  and  the 
superstructure  being  out  of  water,  except  during  northers  and  extraordinary  tides, 
if  kept  coal-tarred,  will  last  a  great  many  years  and  can  be  renewed  when  necessary 
at  a  small  cost.  Less  costly  methods  of  construction  might  be  adopted,  but  they  all 
lack  the  element  of  permanence  which  this  possesses,  and  are  not  enough  cheaper  to- 
make  their  construction  and  renewal  economical. 

PLANT. 

To  conduct  the  work  economically,  quite  an  extensive  plant  will  be  required.  For 
the  transportation  of  brush  down  Tuloso  Bayou  it  will  be  necessary  to  have  three  light- 
draught  flat-boats  and  one  light-draught  steam-barge,  with  sufficient  power  to  stem 
a  3-mile  current  in  a  narrow  bayou  with  a  flat  in  tow.  For  the  construction  of  the  jet- 
ties there  will  be  needed  two  good  barges  for  carrying  ballast  and  sinking  mattresses, 
and  one  light-draught  tow-boat  for  towing  barges  and  mattresses  to  the  side  of  the  jet- 
ties. There  will  also  be  needed  one  steam  pile-driver  and  a  cheap  wharf  and  ways  for 
landing  brush  and  making  mattresses  upon. 

ORDER  OP  PROSECUTION. 

The  order  of  prosecuting  the  work  should  be,  first,  the  construction  of  the  south 
jetty  ;  second,  the  construction  of  the  dam;  and,  third,  the  construction  of  the  north 
jetty. 

The  south  jetty  will  intercept  the  drift  material  brought  from  the  south  by  the 
littoral  current,  causing  a  building  out  of  the  shore-line  on  the  south  side,  and  prevent, 
until  this  reaches  the  end  of  the  jetty,  any  deposition  on  the  bar  from  this  direction. 
During  northers  it  will  confine  the  water  to  a  single  channel  across  the  bar,  answering^ 
together  with  the  wind  and  littoral  current  from  the  north,  every  purpose  of  two- 
jetties. 

The  dam  will  greatly  increase  the  discharge  during  northers,  and  if  built  first  would 
have  the  effect  of  pushing  the  bar  farther  out,  and  hence  increase  the  cost  of  the 
jetties. 
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The  construotiou  of  the  north  jetty  will  complete  the  improvement  and  will  insure 
a  permanently  good  channel  daring  all  seasons  and  stages  of  tide. 

The  construction  of  the  dam  should  not  be  commenced  until  there  are  funds  suffi- 
cient to  complete  it,  for  its  partial  completion  can  be  of  but  little  beneUt,  and  leaving- 
it  so  any  length  of  time  might  very  materially  increase  its  final  cost. 

ESTIMATES. 

Detailed  estimates  of  the  cost  of  constructing  two  jetties  across  the  bar  as  proposed 
by  yon  have  been  made.  The  jetties  to  be  made  of  brush  mattresses,  similar  to  thoso 
used  in  the  improvement  of  Aransas  Pass  and  Galveston  Harbor,  ballasted  with  bricks. 
Also  detailed  estimates  have  been  made  of  the  cost  of  constructing  a  dam  from  Point 
Isabel  to  Brazos  Island,  on  the  line  proposed,  after  three  methods.  These  estimates- 
will  be  found  at  the  close  of  this  report. 

The  summary  is  as  follows :  * 

South  jetty f  190, 901  75 

North  jetty 129,203  75 

Dam : 327,979  Oa 

Plant 30,000  OO 

Total 678,084  50 

COMMERCIAL  STATISTICS. 

Col.  J.  S.  Haynes,  collector  of  Ihe  port  of  Brownsville,  has  kindly  fiimished  the  com- 
mercial statistics  of  the  port.  From  his  letter,  herewith  accompanying,  it  will  be- 
eeen  that  the  commerce  of  Brazos  Santiago  is  of  no  insignificant  importance. 

RIVER  BANK  PROTECTION. 

I  made  an  examination  of  the  work  for  the  protection  of  the  river  bank  at  Browns- 
ville and  found  that  it  had  been  entirely  effectual  except  at  one  place.  For  a  distance 
of  about  100  feet,  extending  downstream  from  the  prolongation  of  the  east  face  of  the 
administration  building,  there  has  been  a  settlement  of  several  feet.  This  settlement 
was  evidently  the  resuft  of  a  substratum  having  been  dissolved  away,  but  how  this^ 
could  have  been  accomplished  with  the  whole  bank  protected  down  to  the  very  bot- 
tom of  the  river,  no  satisfactory  explanation  can  be  given.  Colonel  Otis,  the  com- 
mandant of  the  post,  has  repaired  this  portion  by  covering  it  with  loose  brush  held 
with  chains  attached  to  '*dead  men''  back  in  the  bank,  and  ballasted  with  iron  rub- 
bish from  the  wreck  Rio  Bravo.  It  is  also  partially  covered  with  earth.  Aside  from 
this  the  bank  is  in  good  condition.  It  is  overgrown  with  grass,  and  the  willows 
planted  in  rows  7  feet  apart  are  most  of  them  growing  nicely. 

In  closing,  I  desire  to  express  my  indebtedness  to  those  citizens  of  Brownsville  and 
Point  Isabel  whom  I  had  the  pleasure  of  meeting  for  courtesies  extended  and  infor- 
mation freely  given.  But  especially  am  I  indebted  to  the  officers  of  the  Rio  Qrande 
Railroad  Company  And  Morgan  Lme,  and  to  Mr.  S.  W.  BrOoks,  of  Brownsville,  and 
Col.  J.  G.  Tucker,  of  Santa  Maria. 

Very  respectfully,  your  obedient  servant, 

H.  C.  Ripley, 

Assistant  Engineer^. 

Bvt.  Lieut.  Col.  8.  M.  Mansfield, 

Major  of  Engineers,  U,  S,  A, 


estimated  cost  of  two  jetties  at  BRAZOS  SANTIAGO,  TEX. 

South  jetty  (length  3,630  feet) : 

36,339  cubic  yards  brush  work,  at  12.50 $65,847  50' 

18,000  tons  of  brick,  at  $4.50  ...: 81,000  00 

146,847  50 

Contingencies,  30  per  cent 44,054  25 

Total 190,901  75 
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North  Jetty  (length  2,940  feet) : 

18,155  cubic  yards  hrush  work,  at  $2.50 $45,387  50 

12,000  tons  of  brick,  at  $4.50 54,000  00 

99,:t87  50 
Oontiugencies,  30  per  cent 29,816  25 

Total 129,203  75 

Tor  both  jetties 320,105  50 

ESTIMATED  COST  OF  DAM  FROM  POINT  ISABEL  TO  BRAZOS  SANTIAGO. 

<To  be  bnilt  of  brush  mattresses  ballasted  with  brick  and  with  a  superstructare  of  piles 

and  plank — length,  14,000  feet.) 

44,000  cubic  yards  brush  work,  at  $2.50 $110,000  00 

30, 140  tons  of  bricks,  at  $4.50 135,630  00 

280, 000  feet,  B.  M.,  pine,  8  by  8  Inches  by  15  feet,  at  30  cents 8, 400  00 

126,000  feet,  B.M.,  pine,  3  by  12  inches,  at  30  cents 3,7«0  00 

34,095  pounds  screw-bolts,  f  by  12  inches,  at  10  cents 3, 410  00 

1,260  pounds  washers,  at  6  cents 7'6  00 

Labor : 

driving  3,500  piles,  at  $2 7,000  00 

Bolting  in  place  126,000  feet  plank,  at  2  cents 2,520  00 

C!oal-tarring  (labor  and  material) 2,500  00 

273, 316  00 
Contingencies,  20  per  cent 54,663  00 

Total 327,979  00 

ESTIMATED  COST  OF  DAM  FROM  POINT  ISABEL  TO  BRAZOS  SANTIAGO. 

<To  consist  of  a  row  of  close  piling,  supported  by  a  second  row  at  intervals  of  5  feet- 
length,  14,000  feet.) 

16,800  piles,  12  by  12  inches  by  20  feet,  at  $7.20 $120,960  00 

112,000  feet,  B.  M.,  pine,  6by  dinches,  at  30  cents 3,360  00 

52,370  pounds  screw-bolts  (1  by  28  inches), at  10  cents 6,237  00 

•800  pounds  washers,  at  6  cents 1....  48  00 

Labor: 

Driving  16, 800  piles,  at$2 33,600  00 

Halving  5,600  piles,  at  12i€entfl 700  00 

Bolting  112,000  feet  waling,  at  2  cents 2,240  00 

Creosoting  4,144,000  feet,  B.  M.,  at  2^  cents 103,600  00 

269, 746  00 
Contingencies,  20  percent 53,949  00 

Total 323,694  00 

ESTIMATED  COST  OF  DAM  FROM  POINT  ISABEL  TO  BRAZOS  SANTIAGO. 

<Constructed  of  two  rows  of  piles  8  feet  apart  (piles  in  rows  5  feet  from  centers),  tied 
together  and  space  filled  with  brush  lacines  ballasted  with  bricks — ^length  14,000 
feet.) 

5,600  piles,  10  by  10  inches  by  20  feet,  at  $5 $28,000  00 

69,733  feet,  B.  M.,  cross-ties,  4  by  8  inches  by  8  feet,  at  $30 1, 792  00 

84,000  feet,  B.M.,  waling,  3  by  12  inches 2,520  00 

32,870  pounds  screw-bolts,  f  by  14|  inches,  at  10  centa 3, 287  00 

27,690  pounds  screw-bolts,  f  by  15^  inches,  at  10  centa 2, 769  00 

2,800  washers,  at  6  cents 168  00 

7,000  cords  brush  facines,  at  $5 35,000  00 

11,000  tons  of  brick  in  place,  at  $4.50 49,500  00 
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Labor  : 

i:>riving  5,600  piles,  at$2 11,200  00 

Bolting  143,733  feet  lumber,  at  2  cents 2,875  00 

Creosoting  1,077,000  feet,  B.M.,  at  2i  cents ^- 26,925  00 

164, 036  00 
Contingencies,  20  per  cent 32,807  00 

Total 196,843  00 

ESTIMATED  COST  OP  PLANT. 

One  tow-boat $12,000  00 

Two  barges 5,000  00 

One  steam-barge 5,000  00 

Three  flat-boats 3,000  00 

One  steam  pile-driver 3,000  00 

Wharf  and  ways 1 2,000  00 

Total 30,000  00 


gommebcial  statistics. 

Custom  House,  Brownsville,  Tex, 

Collector's  Office^  June  14,  1881. 

8ir:  In  repl^  to  your  letter  of  June  8, 1881,  requesting  to  be  furnished  with  com- 
mercial statistics  of  tbis  port  for  the  past  year,  and  for  five  years,  in  order  to  show  the 
importance  of  Brazos  Santiago  as  a  port,  I  have  ths  honor  to  inform  you  tbat  for  tbe 
past  year,  commencing  July  1, 1880,  tbe  imports  of  tbe  district  amount  to  $2,347,778, 
exports,  $2,503,852,  aggregating  $4,851,630 ;  and  for  tbe  past  five  years  averaging 
$4,000,000  to  $5,000,000  in  value  per  annum. 

The  above  statistics  are  derived  from  tbe  records  of  this  office,  which  do  not  embrace 
domestic  cargo  arriving   in  vessels  of  tbe  United  States  in  coasting  trade,  wbioh 
amount  would  augment  the  given  commerce  of  the  port  to  $8,000,000  or  more  per  an- 
num, very  nearly  all  passing  tbrougb  the  port  of  Brazos  Santiago. 
Very  respectfully, 

J.  L.  Haynes, 

Collector, 
II.  C.  Ripley,  Esq., 
Assistant  Engineer. 


eepoet  of  the  board  of  engineers. 

Office  of  Board  of  Engineers  for  Fortifications 

AND  FOR  River  and  IIarbor  Improvements,  &c., 

New  YorJc,  July  25,  1881. 

General:  The  Board  of  Engineers  having  considered  the  project  of 
Major  Mansfiehl,  Corps  of  Engineers,  for  improving  the  harbor  of  Bra- 
zos Santiago,  referred  to  it  for  report  by  your  indorsement  of  the  20th 
instant,  has  the  honor  to  submit  the  following  report  thereon. 

The  bar  at  the  mouth  of  the  Rio  Grande  has  a  depth  of  only  4  feet, 
making  it  necessary  to  shift  all  Gulf  freight  bound  to  or  from  Browns- 
ville and  points  above.  The  harbor  of  Brazos  Santiago,  situated  10 
miles  from  the  mouth  of  the  river  is  used  for  this  purpose.  It  aflFords  a 
small  but  secure  anchorage  of  about  35  acres,  inclosed  by  the  12-foot 
curve  and  having  a  maximum  depth  of  27  feet. 

Like  all  Gulf  harbors  the  entrance  is  obstructed  by  a  shifting  sand- 
bar, which  here  has  a  natural  depth  of  about  7  feet.  Overflow  water 
from  the  river,  charged  with  sedimentary  matter,  escapes  at  high  stages 
over  the  left  bank  and  is  slowly  filling  up  the  lagoons  leading  to  the 

94  E 
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harbor  of  Brazos  Sjintiago,  and  perhaps  injuring  the  harbor  itself.  The 
project  under  consideration  is  for  increasing  the  depth  over  the  bar  and 
for  improving  the  harbor,  for  which  two  appropriations  aggregating 
$100,000  are  available. 

!N^o  expenditures  of  this  nature  have  heretofore  been  made  at  this 
harbor,  but  the  bar  has  been  repeatedly  examined  with  a  view  to  de- 
vising plans  for  obtaining  entrance  for  a  larger  class  of  vessels.  This 
was  done  by  Captain  McGlellan  in  1853,  by  Lteut.  H.  M.  Adams  in 
1871,  and  very  recently  by  Major  Mansfield,  now  in  charge  of  tl\e  work. 
These  engineers  all  agree  that  nothing  can  be  accomplished  by  dredging 
or  scraping  the  bar.  Jetties  or  training  walls  are  accordingly  pro- 
jected. 

The  bar  projectJ9  from  the  land  on  the  sides  of  the  pass  in  the  usual 
curved  form  seaward.  It  is  fully  exposed  to  the  action  of  storms,  an<l 
is  reported  to  consist  of  a  hard  sand  formation  easily  acted  ux>on  by 
water  in  motion,  but  no  borings  are  mentioned. 

The  Laguna  Madre  affords  an  immense  interior  reservoir  area  for 
maintaining  a  flow  through  the  pass,  but  a«  the  average  tidal  oscillation 
is  restricted  to  about  7  inches,  dependence  can  only  be  had  upon  wind- 
currents  to  keep  the  channel  open.  Northers  act  very  powerfully  at 
times.  Sweeping  down  the  Laguna  Madre,  they  raise  the  level  of  the 
surfaee  at  Point  Isabel  3  feet  above  ordinary  tides,  producing  a  strong 
current  through  the  pass.  A  velocity  of  3.8  miles  per  hour  was  measured 
there  in  last  May. 

The  prevailing  winds  blow  from  the  southward  during  about  nine 
months  of  the  year,  and  from  the  northward  for  the  remaining  three, 
and  they  are  said  to  cause  a  littoral  current  dependent  upon  their  direc- 
tion, duration,  and  force.  Unless  such  currents  suffice  to  remove  the 
material  to  be  pushed  from  the  bar  by  the  action  of  the  proposed  jetties, 
it  will  be  necessary  to  extend  them  continually.  Only  vague  informa- 
tion has  been  collected  on  this  point. 

At  the  narrowest  point  of  the  pass,  between  Brazos  and  Padre  islands, 
the  width  is  about  1,100  feet,  and  the  mid-channel  depth  over  20  feet. 
Major  Mansfield  proposes  to  extend  two  parallel  jetties  constructed  of 
brush  mattresses,  in  the  manner  now  in  use  on  the  Texas  coast,  and 
loaded  with  brick  made  on  the  spot,  entirely  Hcross  the  bar  to  the  12- 
foot  curve.  The  width  between  these  jetties  is  to  be  about  the  same  as 
the  narrowest  part  of  the  pass.  The  south  jetty  is  to  be  3,630  feet  long 
and  the  north  jetty  2,940  feet.  Their  direction  is  in  the  prolongation  of 
the  pass.  The  estimated  cost  of  the  former  is  about  $190,000,  and  of 
the  latter  $130,0(M). 

Major  Mansfield  also  projects  a  dam  extending  from  Brazos  Island  to 
Point  Isabel,  designed  to  increase  the  depth  of  water  on  the  bar  and  in 
the  channel  to  Point  IsJibel,  by  preventing  the  flow  towards  Boca  Chica. 
Its  cost  is  estimated  at  abgut  $328,000. 

The  Board  approves  this  system  for  improving  the  harbor  of  Brazos 
Santiago  so  far  as  to  recommend  that  the  funds  available  be  applied  to 
constructing  the  south  jetty  as  projected  by  Major  Mansfield.  Its  tend- 
ency will  be — 

l.'To  partially  restrict  the  spreading  of  the  waters  at  the  mouth  of 
the  pass,  and  thus  to  cause  increased  excavating  action  at  the  bar,  espe- 
cially during  the  prevalence  of  the  northerly  winds,  which  are  most 
effective.  The  water  escaping  from  the  pass  will  then  be  confined  and 
aided  by  the  presence  of  any  southern  littoral  current,  also  due  to  thii 
wind. 

2.  During  southerly  winds  this  jetty  for  a  time  will  preserve  the  chan- 
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nel  thus  formed  from  being  again  closed  by  sand  rolling  northwantl  along 
the  shore  of  Brazos  Island. 

The  information  collected  during  the  construction  of  this  jetty  and 
the  effects  produced  by  it  will  render  it  possible  to  decide  with  greater 
certainty  than  at  present  how  far  it  will  be  necessary  to  extend  the  north 
jetty  and  whether  a  somewhat  shorter  one  may  not  suffice. 

The  question  of  an  interior  dam  can  well  be  left  until  after  the  com- 
pletion of  the  jetties,  and  the  Board  therefore  refrains  from  expressing 
any  opinion  thereon. 
Resi>ectfully  submitted. 

Z.  B.  Tower, 
Colonel  of  Engineers  and  Bvt.  Maj,  Gen. 

John  Xewton, 
Colonel  of  Engineers  and  Bvt  Maj,  Gen. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  8.  A. 


O  9. 

protection  of  river  bank  at  fort  brown,  TEXAS. 

FirHt  appropriation  (1876) 1 $10,000 

Second  (1879) 7,000 

Total •. 17,000 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1882. 

Since  the  close  of  operations  at  this  point  in  the  fiscal  year  1880-'81, 
nothing  whatever  has  been  done  by  the  Engineer  Department  by  way 
of  actual  work  in  protecting  the  bank  of  the  river. 

The  following  correspondence  explains  the  reason  for  not  recommend- 
ing any  further  expenditure  of  public  money  in  efforts  to  protect  the 
government  reservation  by  arresting  the  progress  of  encroachment  of 
the  river  upon  the  bank. 

Money  statement 

July  1,  1881,  amount  available $230  04 

July  1, 1882,  anioiiiit  available 230  04 

Amount  appropriated  by  act  passed  August  2, 1882 1, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 1, 230  04 


letter  op  col.  c.  ii.  smith,  nineteenth  infantry. 

Headquarters,  Fort  Brown,  Texas, 

January  9,  1882. 

Sir  :  I  respectfully  rex>ort  that  the  river  is  cutting  its  bank  opposite  the  lower  end 
of  the  lagoon.  Only  30  feet  of  ground  intervenes  between  the  nver  and  the  lagoon. 
The  swamp  extends  some  distance  above  and  below  the  threatened  point,  and  the  place 
cannot  be  approached  by  a  team. 

There  is  danger  of  the  river  cutting  through  and  draining  the  water  out  of  the  lagoon. 
I  see  no  way  of  arresting  it  with  the  present  resources  of  the  post ;  do  not  see  how  I 
can  even  attempt  it.  I  am  very  anxious  to  have  the  matter  examined  and  reported  upon 
by  an  inspector  from  department  headquarters,  and  request;  that  the  inspector  prom- 
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ised  early  Id  January  to  cxaiuine  the  matter  of  reinoviDg  tlie  work -shops  may  come 
as  soon  as  possible,  and  that  he  be  instructed  to  examine  the  matter  of  the  river  bank. 
Very  respectfully,  your  obedient  servant, 

C.  H.  Smith, 
Colonel,  Nineteenth  Infantry^  Commanding  Poit. 
Official : 

Thomas  M.  Vincext, 
Jssistant  AdjtUani'Generalj  Department  of  Texas. 

Headquarters  Department  of  Texas, 

San  Antonio,  January  16,  ISSiL 

Re8i>ectfu]ly  forwarded  to  the  adjutant-general  Military  Division  of  the  MisBonri, 
with  request  that  an  officer  of  the  Engineers  be  sent  to  examine  and  report  as  to  the 
threatened  cut. 

Lieutenant-Colonel  Gregory,  A.  D.  C,  has  bad  to  do  with  the  protection  of  the  bank 
under  consideration,  and  therefore  can  fully  advise  the  Lieutenaut-General. 

Prompt  action  should  be  had,  as  the  post  commander  has  exhausted  the  resources 
of  the  ])0st  in  attempting  to  stox)  the  inroad. 

C.  C.  Augur, 
Brigadier 'Genera  /,  Comma  nding. 

[First  indorBenientJ 

Headquarters  Military  Division  Missouri, 

Chicago,  January  21,  \ii:fl. 

Respectfully  forwarded  to  the  Adjutant-General  of  the  Army,  for  the  Secretary  of 
War,  in  connection  with  a  conversation  which  the  Lieutenant-General  had  with  him  od 
the  subject. 

In  absence  and  by  order  of  the  Lientenant-General  commanding. 

K.  Williams, 
Assistant  Adjutant-General, 

[Second  indorsement.] 

Headquarters  of  the  Army, 

\\\i8hington,  January  24,  1882. 

Respectfnlly  submitted  to  the  Secretarj-  of  War. 

I  understood  Colonel  Otis,  Twentieth  Infantry,  recently  transferred  to  Fort  Leaven- 
worth from  Fort  Brown,  to  say  that  the  Rio  Grande  River  was  rapidly  cutting  away 
the  banks,  endangering  the  site  of  Fort  Brown. 

This  may  bo  the  reason  why  the  owners  of  the  ground  are  so  anxious  to  sell  to  the 
United  States. 

W.  T.  Sherman,  General 

[Thiixl  indorsement.  1 

Jlehpectfully  referred  to  the  Chief  of  Engineers  for  report. 
Bv  order  of  the  Secretary  of  War. 

H.  T.  Crosby,  Chief  Clerk, 
War  Department,  January  28,  1882. 

[Fourth  indorsement.] 

Office  Chief  of  Ex(;inekus,  United  States  Army, 

Fell  nary  1,  ldc2. 

Respectfully  reforrrd  to  Maj.  S.  M.  Mansfield,  Corps  of  Engineers,  for  early  report. 
To  be  returned. 

By  command  of  Brigadier-General  W' right. 

John  G.  Pahke, 
Lieutenant-Colonel  of  Engineers, 

Bvt,  Maj.  Gen,,  l'.  S.  A, 
[Fifth  indorsement.] 

United  States  Engineer  Office, 

Galveston,  Tex.,  March  4,  ib82. 

Respectfully  returned,  and  attention  invited  to  letter  from  the  Secretary  of  W^ar  in 
relntion  to  an' appropriation  for  the  protection  of  the  river  banks  of  the  Rio  Grande 
upon  the  site  of  Fort  Brown,  Texas.  (ExecMitive  document  No.  15:J,  Forty-third  Con- 
gress.  first  session,  House  of  Representatives.)  See  report  of  Lieut,  (now  Capt.)  H. 
M.  Adams,  May  28, 1873,  published  therewith,  for  diflficulties of  protecting  the  site  and 
value  of  buildings  endangered.  Recommends  river  be  allowed  to  take  its  own  course, 
because — 
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l8t.  Protection  of  banks  would  require  more  thau  value  of  buildings  endangered 
would  warrant. 

2d.  Land  does  not  belong  to  United  States. 

3d,  Bnildings  becoming  endangered  could  be  taken  down  or  moved  back  from  time 
to  time,  as  necessity  requires. 

Quartermaster-Gen  era],  twelfth  indorsement,  June  23,  1873,  concurs  in  above 
opinion. 

Amount  expended  by  Engineer  Department  $17,000,  in  addition  to  work  by  Quar- 
termaster's Department  and  the  post  garrison,  all  of  which  is  practically  gone,  as  well 
as  some  private  work  in  front  of  the  city  of  Brownsville. 

I  do  not  think  it  in  the  power  of  any  one  to  say  how  much  money  and  time  must  be 
expended  to  protect  the  river  banks  at  this  point.  . 

The  engineer  who  shouhl  undertake  work  should  have  control  of  both  banks  of  the 
river.  I  believe  the  river  will  now  cut  through  into  the  lagoon  in  spite  of  anything 
we  can  do,  and  I  concur  with  Captain  Adams  and  General  Meigs  in  the  opinion  that 
it  is  not  expedient  to  attempt  to  control  the  Rio  Grande  at  this  point  by  artificial  con- 
structions, and  that  it  is  better  to  move  from  time  to  time  such  of  the  buildings  as 
may  be  in  actual  danger. 

8.  M.  Mansfield, 
Major  of  EitgiveerSy 
Brevet  Lieutenant- Colonel,  U.  S.  A, 


letter  from  the  adjutant- general  to  the  lieutenant-general. 

Headquarters  of  the  Army, 
Adjutant-General's  Office, 

Washington^  March  17,  1882. 

Sir:  Referring  to  your  indorsement  of  January  21,  1882,  from  your  headquarters, 
upon  copy  of  communication  from  the  commanding  officer.  Fort  firown,  Texas,  who 
reports  that  the  Rio  Grande  is  cutting  its  bank  opposite  the  lower  end  of  the  lagoon, 
which  is  in  danger  of  being  drained  by  the  river,  and  requests  that  an  officer  of  En- 
gineers be  sent  to  report  on  the  matter,  in  which  request  the  department  commander 
concurs,  I  have  the  honor  to  inclose  herewith  copy  of  a  report  by  Maj.  S.  M.  Mansfield, 
Corps  of  Engineers,  Galveston,  Tex.,  to  whom  the  paper  was  referred,  and  by  direc- 
tion of  the  General  of  the  Army  to  inform  you  that  the  opinion  of  Major  Mansfield 
therein  expressed,  '*that  it  is  not  expedient  to  attempt  to  control  tbe  Rio  Grande  at 
this  point  by  artificial  construction,  and  that  it  is  better  to  move  from  time  to  time 
such  of  the  buildings  as  may  be  in  actual  danger,''  is  concurre^l  in  by  the  Secretary  of 
War. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

R.  C.  Drum, 

Adjutant-  General, 
Lieut.  Gen.  P.  H.  Sheridan, 

Commanding  Military  Division  of  Missouri. 


O  10. 

SURVEY  OF  MATAGORDA  BAY  AT  THE  MOUTH  OF  SAINT  MARY'S  BAYOU, 

NEAR  THE  TOWN  OF  MATAGORDA,  TEXAS. 

United  States  Engineer  Office, 

OalveMtoUj  Tex.,  November  25,  1881. 

General:  I  have  the  honor  to  transmit  herewith  a  chart  of  Mata- 
gorda Bay  at  the  mouth  of  Saint  Mary's  Bayou,  near  the  town  of  Mata- 
gorda, Tex.,  together  with  the  report  of  Assistant  Engineer  John  M. 
Picton  of  his  survey  made  under  my  direction  in  accordance  with  the 
act  of  Congress  approved  March  3,  1881. 

MATAGORDA  BAY. 

At  present  there  is  a  channel  of  2  feet  depth  across  the  bar  at  mean 
low-tide,  but  daring  the  extreme  low-water  of  winter,  caused  by  north- 
ers, the  bar  itself  is  visible  above  the  water  surface. 
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Dredging:  would  seem  to  be  the  best  means  of  deepening  the  channel 
across  the  bar;  being  stiff  mud,  would  i^robabl}'  remain  open  Bometime 
without  revetment.  ^Ir.  Picton  makes  an  estimate  of  $10,000  for  dredg- 
ing a  channel  3  feet  deep,  100  feet  wide  at  bottom,  and  slope  one  on  two. 
Commercial  statistics  are  wanting ;  but  from  statements  sujiplied  by 
some  of  the  leading  merchants  it  is  learned  that  a  business  of  al)out 
$175,000  is  transacted  in  general  merchandise;  474  bales  of  cotton,  50 
sacks  of  wool  9,000  hides  were  the  principal  exports  during  1880, 
Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 

Major  of  Engineers j 
Brevet  Lieut  CoL,  U.  S.  A. 
The  Chief  of  ENaiNEEES,  U.  S.  A. 


KEPORT  OF  MR.   JOHN  M.  PICTOX,  ASSISTANT  ENGINEER. 

Galveston,  Tex.,  September  17, 1881. 

Colonel:  I  have  the  honor  to  sabmit  the  following  report  of  the  "  survey  of  Matar 

gorda  Bay  at  the  mouth  of  Saint  Mary's  Bayou,  near  the  town  of  Matagorda,  Tex." 

#  #  #.#  «  •  « 

The  survey  was  made  during  a  low  stage  of  the  Colorado  River,  and  is  a»  complete 
as  the  time  would  allow.  Its  purpose  was  to  ascertain  the  depth  of  water  across  the 
bar  and  the  best  means  of  improvement. 

A  record  of  the  tide  was  kept  during  the  time  of  survey,  and  readings  taken  every 
hour  during  daylight.  The  bayou  being  so  far  from  the  tidal  entrance  of  Matagordi 
Bay  (40  miles),  very  little  of  the  Gulf  tide  reaches  it;  consequently  the  daily  range  is 
very  small  and  caused  principally  by  wind.  The  series  of  observations  for  tide  were 
not  extended  enough  to  accurately  establish  the  plane  of  mean  low-tide,  only  two  min- 
imums  being  observed.  A  reading  of  3  feet  on  the  gauge  was  assumed  as  the  pIane.of 
reference.  The  highest  tide  observed  was  seven- tenths  of  a  foot  above,  and  the  low- 
est tide  two-tenths  of  a  foot  below  this  plane. 

About  4  miles  below  the  mouth  of  Saint  Mary's  Bayou,  a  reef,  priucipally  of  oyster 
shells,  and  with  three  small  channels  through  it,  extends  entirely  across  the  bay,  and 
greatly  obstructs  the  admission  of  the  flood-tide  into  the  upper  bay.  The  most  north- 
erly of  the  three  channels  crossing  it  is  known  as  *'  Dog  Island  Channel,'*  and  was 
opened  by  citizens  of  Matagorda  County,  and  has  a  least  depth  at  ordinary  tide  of 
3  feet.  The  most  southerly  of  these  channels  crosses  the  reef  near  Matagorda  peninsnla, 
where  it  is  much  narrower  and  Composed  of  sand.  Any  improvement  contemplating 
a  greater  depth  than  3  feet  across  the  bar  at  the  mouth  of  Saint  Mary's  Bayou  wonla 
be  useless  until  the  depth  across  the  reef  was  correspondingly  incrcas(;d.  Of  thethnH* 
channels,  the  one  near  Matagorda  peninsula  is  most  susceptible  of  improvement,  tbe 
reef  being  of  sand  at  this  point,  and  the  distance  to  deep  water  on  either  side  not  verj' 
great. 

Saint  Mary's  Bayou  empties  into  Matagorda  Bay,  at  the  town  of  Matagorda,  and 
inside  of  the  bar  has  a  depth  of  more  than  16  feet.  The  left  bank  is  several  feet  high 
with  an  abrupt  slope  toward  the  bayou  at  Matagorda  street,  but  is  low  and  flat  above 
and  below,  where  it  is  generally  overflowed  during  high  river.  The  right  bank,  ex- 
cept directly  opposite  Matagorda  street,  is  low  and  marshy,  and  is  covered  with  tall 
reeds  which  grow  some  distance  into  the  bayou  and  bay,  but  opposite  that  street  there 
is  a  high  ridge  which  rnns  parallel  to  the  shore,  is  partly  cultivated,  and  has  some 
timber  upon  it.  Several  years  ago  the  sediment  from  the  east  branch  of  the  Colorado 
River  was  swept  to  the  northeastward  and  deposited  in  front  of  the  bayou,  which 
succeeded  in  almost  closing  the  entrance  ;  but  recently  the  river  broke  into  the  bayon 
through  a  small  canal,  so  tliat  now  the  bayou  is  virtually  one  of  its  mouths.  Since  tbe 
crevasse  was  formed  uniting  the  river  and  bayon  there  has  been  an  increased  depth 
of  water  across  the  bar,  due  to  the  current  during  freshets).  At  present  there  is  » 
channel  of  2  feet  depth  across  the  bar  at  mean  low-tide,  but  during  the  extreme  \ow- 
water  of  winter,  caused  by  northers,  the  bar  itself  is  visible  above  the  water  surface. 

Matagorda  is  a  town  of  500  inhabitants,  is  situated  on  the  left  bank  of  Saint  Mary's 
Bayou  at  it«  mouth,  and  is  the  county  seat  of  Matagorda  County.  According  to  tho 
statements  of  its  citizens  it  was  once  a  thriving  town,  with  a  depth  of  channel  across 
the  bar  of  3|  or  4  feet,  but  during  the  gradual  shoaling  of  the  entrance  of  the  bayoo 
has  dwindled  into  insignificance. 
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The  soil  of  Matagorda  County  is  black  and  red  loam,  and  is  very  fertile.  It  is  prin- 
cipally a  cotton-growing  and  cat  tie -raising  county,  and  produced  last  year  12,000  bales 
of  cottoD,  which,  on  account  of  the  sboal  water  on  the  bar,  was  carried  by  rail  to 
market. 

The  banks  of  the  Colorado  River  are  covered  with  brush,  principally  willow,  hack- 
l>erry,  and  elm,  and  gravel,  shell,  and  sand  are  to  be  found  in  large  quantities  in  the 
vicinity  of  its  mouth.     There  is  no  stone  to  be  found  for  some  distance  up  the  river. 

PROPOSED  IMPROVEMENT. 

Improvement  by  means  of  jetties  would  have  to  depend,  for  its  success  upon  ebb- 
tide currents  strong  enough  to  produce  the  required  scour,  but  the  bavou  does  not 
form  a  reservoir  sufficient  for  the  reception  of  any  considerable  amount  of  flood-water, 
and  hence  cannot  give  any  great  velocity  of  ebb-current.  Any  strong  currents  would 
be  due  to  freshets,  which  are  unreliable,  and  occur  only  during  a  portion  of  the  year, 
lu  view  of  these  facts,  dredging  would  seem  to  be  the  best  means  of  deepening  the 
channel  across  the  bar.  The  material  of  the  bar  being  stiff  mud  would  probably  re- 
main open  some  time  without  revetment. 

The  estimate  for  dredging  a  channel  3  feet  in  depth,  100  feet  wide  at  bottom,  and 
slope  1  on  2,  is  as  follows : 

30,700  cubic  yards,  at  25  cents $7,675 

Cost  of  transporting  dredge • 1, 000 

8, 675 
Add  about  15  per  cent,  contingencies,  &o 1,325 

Total  cost 10,000 

The  actual  amount  of  dredging  for  a  3-foot  channel  is  8,985  cubic  yards,  but  on 
account  of  the  shoalness  of  the  water  it  will  be  necessary  to  excavate  a  much  larger 
amount  to  allow  a  dredge  to  pass  through  th«)  cut.  The  estimate  is  made  for  a  chan- 
nel of  3  feet  depth,  as  that  is  the  greatest  depth  that  can  be  carried  across  the  reef. 

*  •  #  «  *  ^  « 

Very  respectfully,  your  obedient  servant, 

John  M.  Pictox, 
United  States  Assistant  Engineer, 
Bvt.  Lt.  Col.  S.  M.  Mansfield, 

Major  of  Engineers,  V,  S.  A. 
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PRESERVATION  OF  THE  PORTS  OF  MEMPHIS,  VICKSBURG,  AND  NAT- 
CHEZ ;  IMPROVEMENT  OF  THE  MOUTH  OF  RED  RIVER ;  OF  THE-  RAFT 
IN  UPPER  RED  RIVER,  LOUISIANA  AND  ARKANSAS;  OF  CERTAIN 
RIVERS  IN  MISSISSIPPI  AND  TENNESSEE;  WATER-GAUGES  ON  THE 
MISSISSIPPI  AND  ITS  PRINCIPAL  TRIBUTARIES. 


REPORT  OF  MAJOR  W.  U,  H,  BEXYAURD,  CORPS  OF  ENGINEERS,  OFFICER 
IX  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1882,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Mississippi  River  and  Harbor  at  Mem- 

phis, TenD. 

2.  Mississippi  River  and  Harbor  at  Vicks- 

biirg,  Miss. 

3.  Mississippi  River  at  Natchez  and  Vida- 

lia,  Miss. 

4.  Mouth  of  Red  River,  Louisiana. 

5.  Removing  raft  in  Red  River  and  clos- 

ing Tone's  Bayou. 

6.  Removing  obstructions  from  Red  Riv- 

er, Louisiana. 

7.  Upper  Red  River,  Arkansas,  from  Ful- 

ton to  the  head  of  the  raft. 

8.  Yazoo  River,  Mississippi. 

9.  Big  Sunflower  River,  Mississippi. 


10.  Tallahatcheo  River,  Mississippi. 

11.  Cold  water  River,  Mississippi. 

12.  Tchnia  Lake,  Mississippi. 

13.  Yallabusha  River,  Mississippi. 

14.  Big  Hatchie  River,  Tennessee, 

15.  Ouachita  River,  Arkansas  and  Louisi- 

ana. 

16.  Bayou  Bartholomew,  Louisiana  and 

Arkansas. 

17.  Tensas  River,  Louisiana. 

18.  Bayou  Boeuf,  Louisiana. 

19.  Cypress  Bayou,  Texas  and  Louisiana. 

20.  Water-gauges  on  the  Mississippi  River 

and  its  principal  tributaries. 


EXAMINATIONS  AND  SURVEYS. 
21.  Bear  Creek,  running  into  Yazoo  River.  |  22.  Big  Black  River,  Mississippi. 


United  States  Engineer  Office, 

Memphis,  Tenn.,  July  27,  1882. 

General:   I  have  the  honor  to  transmit  herewith  annual  reports 

upon  the  works  of  river  and  harbor  improvement  under  my  charge  for 

the  fiscal  year  ending  June  30,  1882. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  of  Engineers^ 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 
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P  I. 

IMPROVEMENT   OF  THE  MISSISSIPPI  RIVER  AND  HARBOR  AT  MEMPHIS, 

TENNESSEE. 

Early  iu  August,  when  a  favorable  stage  of  water  was  reached,  an 
examiuatioD  was  made  of  the  entire  front  for  the  purpose  of  ascertain- 
ing the  condition  of  the  work  already  accomplished.  It  was  found  that 
some  additional  caving  had  taken  place  in  that  portion  of  the  front 
above  the  new  elevator  embraced  within  the  limits  of  the  coal  landings. 
The  caving  was  evidently  due  or  hastened  by  the  action  of  the  cove 
people  cutting  into  the  banks  for  the  purpose  of  making  roads  to  their 
flats.  As  this  caving  to  some  extent  endangered  the  adjoining  por- 
tions of  the  revetment,  work  was  commenced  at  once  upon  the  neces- 
45ary  repairs. 

During  the  season,  sixteen  mattresses  were  constructed  and  placed 
in  position,  covering  an  area  of  10,000  square  yards.  In  addition,  1,4C0 
square  yards  of  upper  bank  was  revetted,  making  a  total  bank  cover- 
ing of  11,460  square  yards.  As  the  changes  taking  place  in  the  bend 
above  Hopefield  will  in  time  affect  the  direction  of  the  current  in  front 
of  the  city,  a  report  was  forwarded  to  the  department  in  connection 
with  a  petition  from  the  city  authorities,  chamber  of  commerce,  and 
•cotton  exchange,  outlining  additional  work. 

This  new  project  and  estimate  was  submitted  to  the  department  on 
March  0,  1882. 

As  the  work  will  hereafter  be  under  the  supervision  of  the  Mississippi 
Eiver  Commission,  iu  accordance  with  the  river  and  harbor  act  of  Au- 
gust 2,  1882,  it  is  presumed  an  allotment  for  further  work  will  be  made 
from  the  appropriation  for  the  improvement  of  the  Mississippi  River. 

For  the  details  of  the  operations  during  the  past  se^^on  I  refer  to  the 
report  of  Mr.  H.  B.  Herr,  assistant  engineer,  herewith. 

The  first  estimate  for  this  work  was  $170,000,  of  which  there  has  been 
appropriated  $113,000. 

The  second  estimate,  submitted  last  March,  was  $204,211. 

The  former  appropriations  are  as  follows : 

By  act  approved  June  18,  1878 $46,000  00 

Bv  act  approved  March  3,  l>i79 : 37,000  00 

By  act  approved  June  14,  1880 15,000  00 

By  act  approved  March  3, 1881 15,000  00 

The  above  work  was  transferred  to  Oapt.  A.  M.  Miller,  Corps  of  En- 
gineers, U.  S.  A.,  on  June  30,  1882. 

Money  statement. 

July  1,  1881,  amount  available $16,090  54 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1881 : 15,370  40 

July  1,  1882,  amount  available 720  14 


COMMERCIAL  STATISTICS. 

Amount  of  cotton  received  froin  September  1,  1881,  to  June  30,  1882: 

BftleB. 

By  rail 203,237 

By  steamboat 93, 862 

By  wagons,  &c 37, 887 

Total  received 334,986 


APPENDIX   P.  1499 

Auiouut  of  cotton  shipped  from  September  1,  1881,  to  June  30,  188*2 : 

Bales. 

Bvrail 1 231,i291 

By  steamboat 102,013 

Total  shipped 333,304 

Number  of  landiugs  made  by  steamboats  annually,  3,600. 

The  collections  at  custom-house  in  Memphis,  Tenn.,  during  the  year  ending  June 
30,  1882,  are  as  follows: 

Duties  on  imports |7, 110  43 

Hospital  dues  (marine) 2,236  12 

Steamboat  inspection 2, 0t)9  95 

Licenses  to  masters,  engineers,  pilots,  &c 2, 300  50 

Total 13,717  00 


report  of  mr.  h.  b.  herr,  assistant  engineer. 

United  States  Engineer  Office, 

Memphis  J  Tenn.f  January  25,  1882. 

Maxtor:  I  have  the  honor  to  present  the  following  report  of  operations  pertaining 
to  the  improvement  of  the  Mississippi  River  and  Memphis  Harbor  at  Memphis,  Tenn., 
during  the  working  season  of  1881.  ^ 

In  accordance  with  your  verbal  instructions  I  relieved  Mr.  Joseph  Burney,  assistant 
engineer,  of  the  supervision  of  this  work  on  July  8,  1881.  At  this  time  the  boat-s  and 
pile-driver  were  undergoing  the  necessary  repairs  preparatory  to  the  resumption  of 
work  as  soon  as  the  stage  of  water  would  permit. 

From  the  results  of  an  examination  of  the  bank  and  revetment  on  the  city  front, 
made  during  low-water  in  December,  1880,  by  Mr.  Burney  (see  his  report  on  page 
l,;fe3  of  Chief  of  Engineers'  Report  for  18dl),  only  some  slight  repairs  of  the  mattress 
revetment  were  anticipated,  and  the  project  for  the  seastm's  operations  included,  in 
addition  to  this  repairing,  a  continuance  of  the  open-dike  work  inaugurated  during 
the  previous  season  above  the  mouth  of  Wolf  River.  The  high  stage  of  water  at  the 
time  I  took  charge  being  favorable^or  di'iving  piles  on  the  slope  above  low-water,  it 
was  commenced  at  once  and  prosecuted  vigorously,  with  the  object  and  in  the  manner 
described  following: 

OPEN-DIKE  WORK. 

The  results  obtained  by  the  mere  beginning  in  1880  of  the  system  of  floating  dikes 
proposed  for  the  maintenance  of  the  rapidly  caving  bank  from  Tennessee  Chute  to 
mouth  of  Wolf  River,  indicate  its  efficiency  in  producing  a  deposit  along  the  base  of 
a  caving  bank,  thereby  arresting  its  further  destruction.  The  floating  screens  or  tim- 
ber frames  anchored  below  low-water  had  retained  their  floating  power,  but  those  an- 
chored on  the  slope  above  low-water  were  found  to  have  become  partially  imliedded 
in  a  deposit  of  sand  when  the  water  had  receded  below  them,  so  that  on  a  second  rise 
of  the  river  they  did  not  respond,  but  remained  on  the  bottom,  having  no  effect  in 
arresting  velocity  of  I  he  current  during  any  subsequent  high-water.  In  consequence 
the  current  is  at  liberty  to  pass  down  along  the  bank  witli  its  full  force,  and  unless 
the  same  substantial  connection  of  the  second  dike  with  the  bank  is  secured  as  in  the 
first  dike  erosion  must  take  place  there.  The  same  is  true  of  all  the  remaining  dikes 
of  the  system.  Now,  if  that  portion  of  the  tirst  or  upper  dike  extending  from  low- 
water  to  top  of  bank  can  be  made  permanent,  a  checking  of  the  current  will  be  se- 
cured from  the  outer  end  of  the  dike  to  the  bank  crest,  and  the  bank,  from  first  to 
second  dike,  be  relieved  from  the  otherwise  strong  current.  This  would  probably 
dispense  with  the  necessity  for  continuing  any  of  the  other  dikes  up  the  slope  above 
low-water.     To  consummate  this  object  the  following  plan  was  adopted : 

CONSTRUCTION. 

Commencing  near  the  top  of  the  bank  and  about  50  feet  above  the  first  line  of  float- 
ing dikes,  two  parallel  lines  of  piling,  8  feet  apart  were  driven.  The  distance  between 
pi^  in  each  line  was  also  8  feet,  and  each  in  the  upper  line  had  a  corresponding  one 
opposite  in  the  lower  line.  They  varied  in  length  from  20  to  60  feet  ingomg  from  the 
top  of  bank  down  the  slope  to  line  of  low- water.  A  slight  inclination  downstream 
was  given  to  the  direction  of  this  line  of  work  to  give  some  facility  for  the  escape  of 
drift.  *  The  piles  were  sawed  off  at  8  feet  below  high-water  mark  to  allow  drift  to  pass 
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over  during  highest  stages  of  river.  Without  this  precaution  the  pressure  against  the 
^ork  would  be  so  great  that  it  could  scarcely  withstand  it;  and  no  harm  could  resutt 
to  the  bank  from  the  surface  current.  When  this  double  line  of  piles  had  been  com- 
pleted to  about  low-water  line,  further  operations  were  suspended,  and  the  entire 
working  force  applied  to  repairing  the  revetment  on  city  front.  In  this  work  52  piles 
were  driven. 

It  was  the  intention  to  have  extended  the  piling  to  some  distance  below  low-water 
line,  to  give  ample  protection  to  the  shore  end  of  floating  dike ;  this  part  to  have  a 
more  decided  turn  downstream,  and  tops  to  be  sawed  off  15  feet  below  hif^h-water. 
The  two  lines  of  piles  were  to  be  hrmly  braced  together,  and  each  pile  in  the  lower 
line  to  be  additionally  braced  by  a  shore  heeled  into  a  heavy,  short,  ground  post  driven 
at  a  proper  distance  below.  On  the  upper  side  of  lower  line  of  piles  wale  piecea,  4  by 
6  inches  and  1  foot  apart,  were  to  be  spiked  horizontally.  The  waling  toext-end  fiora 
the  bottom  to  top  of  piling.  This  arrangement  would,  to  a  certain  extent,  divide  the 
pressure  to  be  sustained  between  the  two  lines  of  piles,  as  the  upper  one  would  receive 
the  main  bulk  and  pressure  of  drift. 

MATTRESS  REVETMENT. 

Early  in  August,  the  water  having  declined  to  about  8  feet  on  the  gauge,  a  favor- 
able opportunity  was  offered  for  ascertaining  the  condition  of  the  bank  and  revetment 
along  the  city  front.  A  careful  examination  showed  some  additional  caving  of  bank 
and  damage  to  the  revetment  to  have  occurred  during  the  recent  high-water,  and 
consequently  more  repairs  were  necessary  than  bad  been  anticipated.  Upon  conaol- 
tation  with  you  it  was  decided  to  suspend  work  above  mouth  of  Wolf  River  at  once, 
and  if  possible  complete  the  repairs  of  mattress  revetment  along  the  front.  ^ 

The^principal  caving  was  in  the  stretch  from  foot  of  Market  street  to  foot  of  Poplar 
street,  where  a  width  of  50  feet  had  caved  or  sloughed  off  at  several  points  since  the 
revetment  was  completed  in  1880,  though  the  widtn  was,  as  a  rule,  much  less.  Messrs. 
Brown  &  Jones's  Coal  Landing,  also  the  site  of  Bryan  &  Co.'s  Coal  Lauding  (aban- 
doned some  months  since),  are  included  iii  this  distance,  and  have  probably  been  ac- 
tive, if  not  principal,  agents  in  hastening  the  dissolution  of  the  bank  throughout  this 
stretch.  The  mattresses  in  the  revetment  being  found  substantially  where  they  were 
placed,  except  that  they  have  sunk  vertically  downward,  indicates  that  the  initial 
point  of  the  caving  is  not  at  a  great  depth,  as  was  the  case  before  the  revetment  was 
laid,  but  along  the  bank  edge  of  the  mattress  work,  and  progressive  downward  under 
the  revetment,  as  well  as  shoreward  and  into  the  bank.  Many  coal  flats  moored  over 
the  bank  edge  of  the  revetment  during  higher  stages  of  water  may  have  induced  a  cut- 
ting beneath  them,  and  possibly  the  cartway's  leading  from  floating  flats  to  top  o£ 
bank,  being  carved  out  of  the  steep  slope,  may  have  had  a  pernicious  effect  also. 

Another  agency  in  the  rapid  destruction  of  the  bank  is  the  storm  water  from  the  streets 
of  the  city.  Instead  of  being  led  down  to  the  river  in  water-tight  conduits  discharging 
on  top  of  the  revetment,  it  is  permitted  to  find  its  way  from  the  end  of  street  gutters 
down  the  slope  over  and  through  the  bank  to  the  river  below ;  keeping  the  bank  ma- 
terial in  an  almost  constantly  saturated  condition,  and  to  some  extent  facilitating  its 
dissolution  when  acted  upon  by  the  river  water. 

Since  the  continued  destruction  of  the  bank,  after  the  revetment  was  laid,  has  its 
origin  above  the  upper  or  bank  edge  of  the  revetment,  in  order  to  render  the  protection 
entirely  effective,  it  should  be  continued  up  the  slope  to  near  high-water,  the  bank 
being  properly  graded  to  receive  the  upper  portion.  With  the  small  amount  of  funds 
available  this  could  not  be  entered  upon,  without  neglecting  the  repairs  requiring  im- 
mediate attention. 

CONSTRUCTION. 

« 

The  mattress  ways  previously  used  were  repaired  and  utilized  for  this  season's  work. 
In  accordance  with  your  suggestion,  instead  of  using  poles  and  pins  for  mattress  frame, 
wire  was  used,  and  the  following  method  in  framing  and  construction  was  adopted: 
No.  10  annealed  wire  was  stretched  across  the  ways  from  end  to  end,  at  intervals  of  6 
feet ;  the  ends  of  each  run  of  wire,  after  taking  a  turn  around  a  binding-pole,  being 
fastened  temporarily  to  a  stout  stake.  Another  set  of  wires  was  stretched  across 
these,  also  at  intervals  of  6  feet,  the  ends  secured  after  passing  around  a  binding-pole, 
in  same  manner  as  first  set.  At  each  intersection  both  wires  were  caught  in  the  bight 
of  a  short  tie-wire  (No.  12  annealed),  both  parts  of  which,  after  being  properly  twisted 
to  hold  bottom  wires  firmly,  were  led  up  along  a  stake  driven  at  the  intersection  and 
temporarily  fastened  at  the  top  of  stake.  These  stakes  projecting  about  2  feet  above 
the  ways  served  the  purpose  of  preventing  the  longitudinal  wii-es  and  willow  brush 
from  sliding  down  on  the  sloping  ways,  as  well  as  temporarily  holding  the  tie-wires. 
On  this  bottom  frame  willow  brush  was  laid  in  four  alternating  courses  with  a  total 
thickness  of  18  inches.    The  top  frame  wires  were  then  stretched  over  this  to  cor- 
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respond  with  those  below,  their  euds  beiug  firmly  fastened  io  a  line  of  poles  extending 
along  the  entire  edge  of  the  mattre^ss.  Tuose  top  binding-poles  had  previously  been 
Bubstantially  and  tightly  wired  to  those  below,  the  two  sets  foi^ning  a  firm  andeudur- 


porary  holding-stakes  and  made  fast  to  the  upper  frame  at  each  intersection  of  top 
TTires'.  A  man  at  each  of  the  two  parts  of  Ue-wire,  using  heavy  pliers,  would  tie  top 
and  bottom  frame  so  closely  and  firmly  that  no  other  appliance  was  necessary  for  com- 
pressing the  brush  before  tying. '  A  compressing-jack,  made  for  the  purpose,  was  used 
in  tying  top  and  bottom  poles  together. 

Dimensions  of  mattresses  were  125  by  50  feet  18  inches,  excei^t  the  last  three,  which, 
on  account  of  submergence  of  lower  side  of  ways,  were  only  3d  feet  wide. 

The  substitution  of  wire  for  poles  and  pins  has  proved  highly  satisfactory,  both  as 
to  cost  of  material  and  efficiency.  The  wired  mattress  is  more  pliable,  accommodat- 
ing itself  readily^  to  any  irregularities  of  river  bottom,  is  stronger,  and  of  course  more 
durable. 

LAtTNCHIXG. 

After  withdrawing  the  temporary  stakes  driven  at  each  intersection  of  frame  wires, 
all  temporary  hold ing-w ires  were  cut  except  those  on  the  upper  edge  of  mattress,  and  the 
usual  check  and  anchor  lines  attached.  Then  the  upper  holding-wires  were  cut  sim- 
ultaneously, when  the  mattress  would  move  gently  downward  off  the  ways,  usually 
vrithout  any  other  force  than  its  own  weight. 

PLACING  MATTRESSES  IN  POSITION. 

In  this  operation  the  method  was  substantiaUy  the  same  as  that  followed  during  the 
previous  season,  except  as  to  quality  of  ballast  and  the  manner  of  using  it.  Screened 
gravel,  ranging  in  size  from  about  one-quarter  inch  to  two  inches  in  diameter,  ob- 
tained from  gravel  bars  in  the  near  vicinity,  was  used  instead  of  stone,  and  with 
quite  satisfactory  results.  The  cost  per  cubic  yard  delivered  on  our  flats,  by  contract, 
was  11.50,  whereas  stone  had  been  delivered  heretofore  at  |2.45per  cubic  yard,  or  at 
a  cost  of  about  $40  more  per  mattress  for  stone  than  for  gravel. 

In  sinking  our  first  mattresses  in  a  moderate  depth  of  water,  and  on  a  gently  sloping 
bottom,  the  gravel  was  simply  thrown  on  in  a  loose  condition,  and  worked  admirably  ; 
but  in  deeper  water  (40  to  60  feet),  where  a  stronger  current  produced  great  whorls  and 
boils,  this  did  not  suffice.  The  vibratory  motion  induced  in  the  mattress,  under  these 
circumstances,  while  the  ballast  wa«  beiug  placed  preparatory  to  a  final  submergence 
and  more  esx>ecially  while  the  mattress  was  moving  down'to  the  bottom,  a  large  por- 
tion of  the  smaller  gravel  sifted  through  the  brush-work.  This  loss  of  ballast  was  par- 
ticularly noticeable  in  the  behavior  of  a  mattress  sunk  in  a  depth,  at  outer  end,  of  50 
feet  of  water.  Almost  immediately  after  reaching  the  bottom  (determined  by  sounding- 
lead)  the  outer  end  rose  to  the  surface,  and  but  little  gravel  was  found  remaining  on 
it.  To  obviate  this  the  gravel  was  placed  in  sacks  containing  about  130  pounds  each  ; 
these  were  wired  to  the  mattress,  one  at  each  intersection  of  the  top  wires,  and  as 
many  more  at  different  places  as  were  necessary  to  ballast  sufficiently  and  nnifonnly 
before  submergence  commenced.  The  remaining  ballast  requisite  to  sink  and  hold 
the  mattress  snugly  to  the  bottom  was  simply  thrown  on  after  beiug  sacked.  Although 
the  results  obtained  in  this  way  were  excellent,  iiartieularly  as  to  the  preliminary 
loading,  I  would  prefer  stone  for  the  final  sinking  and  ballasting.  In  deep  water  and 
a  strong  cun'ent  the  sacks  were  carried  so  far  down  stream  in  th»*ir  transit  from  sur 
face  to  bottom  that  it  was  difficult  to  know  where  they  should  strike  the  surface  that 
they  would  reach  a  particular  final  position  on  the  mattress  below.  It  is  true  a  simi- 
lar difficulty  is  presented  in  the  use  of  stone,  but  to  a  less  degree. 

Contrary  to  any  precedent  during  the  past  ten  years,  the  low-water  season  ended 
early  in  October  instead  of  in  December,  as  had  usually  been  the  case.  In  con8e(iuence 
this  working  season  has  been  unexpectedly  short,  and  an  increased  cost  attended  the 
later  work  done,  on  account  of  increased  difficulty  in  securing  willow  brush,  and  a 
partial  submergence  of  the  mattress-ways  during  the  higher  stage  of  water.  But  for 
this  unforeseen  early  rise  of  the  river  probably  the  entire  repairs  of  the  revetment 
below  low-water  would  have  been  completed,  whereas  about  one-fourth  remained  un- 
finished when  the  rising  water  enforced  a  suspension  of  work.  During  this  short  sea- 
son, with  a  small  force  of  laborers  and  much  sickness  during  the  hot  summer  days, 
sixteen  mattresses  were  constructed  and  placed  in  position,  covering  a  total  area  of 
•  10,000  square  yards. 

When  mattress  construction  was  no  longer  possible,  a  barge-lojid  of  willow  brush  re- 
mained on  hand.  With  this  a  portion  of  the  u])])er  bank  was  revetted  by  laying  the 
brush  in  three  alternating  courses,  with  a  total  thickness  of  18  inches,  the  whole  held 
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down  by  wires  attached  to  stakes  4  l)y  6  inches,  driven  into  the  graded  slope  before 
the  brush  was  laid.  After  fastening  wires  to  the  stakes  they  were  driven  still  deeper, 
nntil  the  wires  were  stretched  taut  over  the  brush.  A  good  ballast  of  stone  -was  then 
placed  on  top.  In  this  manner  1,460  square  yards  were  covered,  making  a  total  of 
11,460  square  yards  of  revetment  laid  during  the  season. 

On  suspension  of  operations  the  boats,  with  all  property  pertaining  to  the  improve- 
ment, were  laid  up  at  Fort  Pickering  in  charge  of  proper  watchmtu. 

SUMMARY  OF   MATERIAL   USED. 


4 


Number  of  i)iles  driven : 

Open-dike  work 52 

In  revetment 36 

l» 

Cords  of — 

Willow  brush > 1, 546 

Cottonwood  poles 10 

Pounds  wire 2,430 

Cubic  yards — 

Gravel 570 

Stone Itn 

Number  of  bags  for  gravel  (second-hand  oil-cake) 1, 754» 

Respectfullv,  your  obedient  servant, 

H.  B.  Herb, 
A89is1ant  Engineer. 

Maj.  W.  H.  H.  Bexyaurd, 

United  States  Engineer  Corps, 


P2. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  AND  HARBOR  AT  VICKSBURG. 

It  was  first  contemplated  this  past  season  to  commence  the  dredging 
of  the  inner  harbor  as  originally  recommended  by  the  Board  of  Engineers. 
It  was  thought  advisable,  hoWever,  to  continue  the  revetment  of  the 
Delta  Point  for  the  purpose  of  rendering  that  bank  thoroughly  secure, 
as  a  protection  to  the  inner-harbor  work.  It  was  necessary  to  repair 
the  plant,  which  was  done,  and  in  addition  a  new  set  of  ways  for  con- 
structing a  continuous  mattress  was  built,  and  a  steam-pump  was  pur- 
chased to  be  used  in  bank-grading.  These  preliminary  preparations 
occupied  the  time  up  to  November  21,  at  which  date  the  mattress  work 
was  commenced.  This  continued  with  some  auxiliary  dike  work  until 
January  10,  when  high-water  put  a  stop  to  further  operations  for  the 
season. 

Seven  hundred  and  fifty  feet  of  mattress  was  constructed  and  sunk 
for  the  protection  of  the  bank.  It  may  be  necessary  to  continue  this 
work  down  to  the  extreme  point  of  the  bar,  unless  the  change  now  tak- 
ing place  in  the  direction  of  the  current  above  King's  Point  should  ren- 
der that  portion  of  the  bank  perfectly  safe  from  caving. 

During  the  coming  season  it  is  proposed  with  the  balance  of  the  ap- 
propriation left  over  to  continue  said  work  if  necessary,  and  with  the 
new  appropriation  it  is  proposed  to  commence  the  work  of  dredging  out 
the  basin  and  channel  of  the  inner  harbor,  as  recommended  by  the  Board 
of  Engineers.    The  work  will  be  done  by  contract. 

The  former  appropriations  are  as  follows : 

By  act  approved  June  18,  1878 |S4,W 

By  act  approved  March  3, 1879 •. 50,000 

By  act  approvedJune  14,  1880 20,000 

By  act  approved  March  3, 1881 75,000 
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For  detail^  I  respectfully  refer  to  the  report  of  Mr.  T.  G.  Dabney, 
assistant  engineer,  herewith. 

On  the  30th  of  June  I  transferred  the  above  work  to  Capt.  A.  M, 
Miller,  Corps  of  Engineers,  U.  S.  A. 

Money  statement 

July  1,  1881,  amount  available $74,646  95 

Jnlv  1,  188'2,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 46,952  34 

July  1, 1882,  amount  available 27,694  61 


COMMERCIAL  STATISTICS. 

The  total  amount  of  cotton  shipped  from  the  port  of  Vicksburg  from  September  1' 
18dl,  to  June  9,  1882,  140,052  bales.  Of  this  amount  50,240  bales  were  handled  by  the 
compress  alone.  In  addition  to  this  there  were  shipped  from  Delta  in  the  same  period 
29,691  bales,  which  were  brought  in  by  rail,  besides  local  shipments  amounting  to 
1,560  bales,  and  85,000  sacks  of  cotton-seed. 

The  estimated  value  of  the  commerce  of  Vicksburg,  outside  of  the  cotton  receipts,  is. 
between  $7,000,000  and  $8,000,000. 


REPORT   OF  MR.   T.   G.   DABNEY,  ASSISTANT  ENGINEER. 

Vicksburg,  Miss.,  March  1,  1882. 

Major:  In  tendering  my  resignation  of  the  position  I  have  heretofore  occupied  in- 
your  service,  I  respectfully  submit  the  following  report  of  operations  on  the  work  un- 
der my  charge  during  the  working  season  just  passed. 

It  was  expected  that  the  work  of  revetting  the  upper  bank  of  the  Delta  peninsula, 
■with  mattresses,  down  to  its  extremity,  would  be  completed  this  season,  and  that  the 
appropriation  already  made  would  be  sufficient  for  that  purpose. 

These  conclusions  were  both  based  upon  the  assumption  that  the  whole  of  the  low- 
water  season  would  be  utilized  in  progressing  with  the  work,  and  that  there  would  be 
no  diversion  of  any  considerable  portion  of  the  fund  from  the  direct  purpose  of  making 
and  sinking  mattresses.  It  was  found,  however,  that  much  preparatory  work  was  - 
necessary  in  renewing  plant,  &c.,  and  the  appropriation  was  made  available  at  so  late 
a  period  that  the  preparations  be^an  at  the  time  when  the  work  proper  should  have 
been  under  full  headway,  and,  owing  to  extraordinary  causes  of  delay  and  dilSiculties, 
the  entire  low-water  season  was  consumed  in  preparatory  work,  so  that  the  first  mat- 
tress was  not  sunk  until  November  21,  when  the  river  hajd  attained  the  height  of  28 
feet  on  the  gange,  and  was  rising  so  rapidly  that  it  speedily  reached  a  stage  at  which 
the  work  could  not  be  prosecuted  with  economy  or  certain  efficiency. 

Under  the^e  circumstances  no  effort  would  have  been  made  to  continue  the  revet- 
ment this  season,  but  for  the  absolute  necessity  of  protecting,  if  possible,  the  lower  end 
of  the  old  work,  which  was  threatened  with  destruction  by  the  coming  flood- water. 
With  this  view  the  work  was  pushed  under  adverse  conditions  until  January  10,  when 
the  river  had  gotten  too  high  to  proceed  further  with  the  mattress- work.  A  perme- 
able floating  wooden  dike  w^s  afterward  sunk  on  the  revetment,  just  above  the  lower 
extremity,  with  a  view  to  breaking  up  a  troublesome  eddy  which  had  formed  there, 
and  was  attacking  the  work. 

The  necessity  for  restricting  expenditures  as  far  as  practicable  to  the  direct  work  in 
hand  has  made  it  expedient  to  pursue  a  make-shift  policy  in  purchasing  barges  and 
other  plant.  In  order  to  make  the  partial  appropriations  for  each  season  go  as  far  as 
possible,  such  plant  as  would  require  the  least  present  outlay  was  used,  cniefly  with 
a  view  to  its  lasting  through  that  particular  season.  This  is  of  course,  ultimately, 
anything  but  economy,  and,  in  consequence  of  this  policy,  it  was  found  at  the  begin- 
ning of  the  present  season  that  the  whole  of  the  plant  on  hand  was  in  a  deplorably 
bad  condition,  scarcely  a  bar^e,  in  fact,  fit  for  further  service.  The  floating  ''ways*' 
for  mattress  construction,  which  had  been  made  in  the  latter  end  of  the  year  1878,  with 
foundation  consisting  of  the  bottoms  of  two  old  coal  boats,  were  dropping  to  pieces, 
and  totally  unfit  for  use.  A  new  set  of  "  ways"  was  made  at  a  cost  of  $3,714.80.  Two 
sinking  flats  were  constructed  to  replace  two  that  were  past  servibe.  These  consisted 
of  coal-boat  bottoms,  175  feet  long  and  25  feet  wide,  with  supplemental  ''gunnels,"  5 
by  16  inches,  placed  on  the  old  "gunnels."    The  cost  of  these,  inolnding  purchase  of 
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coal  boats,  was  about  $400  each,  uotwitbstaudiog  that  a  good  deal  of  old  iron  was 
used  in  their  construction.  Three  other  boats  were  purchased  at  a  cost,  respectively, 
of  $200,  8225,  and  $500,  each  of  which  required  further  outlay  for  calking,  modifyiue, 
and  repairing.  Another  barge,  16  feet  wide  and  98  feet  long,  was  purchased  for  $150, 
and  used  for  a  ^'pump-boat,"  to  be  further  described.  Lines,  tackle,  and  other  plant 
bad  to  be  replaced  at  considerable  cost. 

Another  clement  of  cost  not  foreseen  is  the  grading  and  revetment  of  the  bank  aljove 
low-water  line,  as  experience  and  subsequent  observation  have  demonstrated  the 
necessity  of  protecting  this  portion  of  the  bank  as  well  as  that  part  below  low-water 
line. 

About  3,300  feet  linear  extent  of  bank  should  be  treated  in  this  way,  requiring  the 
removal  of  about  45,000  cubic  yanls  of  earth  to  reduce  the  bank  to  a  slope  of  one  to 
one,  which  is  deemed  essential.  This  gradiog,  at  15  cents  x>er  cubic  yard,  would  eotst 
$6,7r)0,  if  done  with  ordinary  appliances,  with,  however,  considerable  practical  diffi- 
culty in  disposing  of  the  earth  removed,  as  it  would  pile  up  just  below  the  water-line 
and  necessitate  the  previous  revetting  of  the  lower  slope. 

In  order  to  facilitate  and  cheapen  this  part  of  the  work,  it  was  determined  to  wash 
the  bank  to  the  proper  slope  bj'  a  jet  of  water  delivered  by  a  powerful  pump,  whicfau 
besides  saving  in  cost,  would  dissolve  and  more  readily  dispose  of  the  material  w^aahea 
down. 

To  this  end  a  *' pump-boat"  was  fitted  up,  furnished  with  a  large  fire-pamp,  a 
''Dayton  cam  pump"  being  selected.  This  pump  has  a  steam  cylinder  16^  by  18 
inches,  and  water-plunger  9  inches  diameter,  with  two  4-inch  discharge  pipes.  It  is 
provided  with  a  boiler  42  inches  diameter  and  20  feet  long,  with  two  14-inch  floea.  This 
machinery  was  fitted  up  on  a  barge  16  feet  wide,  98  feet  long,  and  3^  feet  deep,  which 
was  docked  and  housed  over  with  roof  and  sides.  The  total  cost  of  boat,  machinery, 
and  all  necessary  fixtures,  fitting  up,  &c.,  was  $3,679. 

A  *' Worth ington  compound  duplex  pump"  was  preferred,  but  it  was  found  impos- 
sible to  get  an  order  for  one  filled  in  any  definite  time. 

It  is  estimated  that  the  work  of  washing  down  the  banl^  will  cost  2  cents  per  cnbic 
yard,  based  upon  similar  work  performed  in  the  Missouri  River  by  Mc^.  Charles  R. 
Snter,  United  States  Engineer,  or  say  $1,000  for  the  whole  work,  which  would  make 
the  cust  84,679  against  $6,750  by  hand. 

The  "  pump-boat"  was  not  in  readiness  for  work  until  the  river  became  too  high  to 
use  it  to  any  purpose,  but  some  experimental  work  was  done  with  satisfactory  resnlts, 
suggesting,  however,  some  necessary  modifications  in  the  nozzles  used  and  in  the  steam- 
generating  arrangements,  which  have  since  been  made,  anc^  it  is  now  ready  for  service. 

It  was  intended  to  make  the  experiment  of  completing  the  lower  slope  revetment 
with  a  continuous  willow  mat  1  foot  thick  and  155  feet  wide,  and  with  this  object  the 
new  **  ways"  were  constructed  with  a  shear  or  rake  on  the  shore  end,  in  order  to  carry 
the  edge  of  mat  far  enough  above  water  line  to  make  secure  connection  with  upper  bank 
revetment.  The  season  was  so  far  advanced,  however,  before  active  work  could  be 
begun,  the  river  rising  rapidly  and  much  drift-wood  running,  that  it  was  deemed  too 
hazardous  to  make  such  experiment,  and  operations  were  contined  to  making  and 
sinking  detached  mattresses  and  a  floating  dike.  The  construction  of  these  mattreses 
was  nioditied  to  the  method  intended  for  the  continuous  mat,  that  is,  the  frames  of 
poles  at  bottom  and  top  were  entirely  discarded,  these  being  found  by  experience  to 
be  an  elonient  of  great  weakness,  from  the  necessity  of  boring  1-inch  holes  through 
the  poles  for  the  reception  of  hickory  pins.  It  had  before  beon  found  necessary  to 
6upi»leuient  the  poles  and  pins  largely  with  wire,  and  even  then  without  very  .satis- 
factory results.  The  present  method  of  construction  is  very  satisfactory,  giving  a 
strong,  compact,  and  flexible  mattress.  Longitudinal  poles  are  first  laid  on  the  **  wa>6," 
transverse  to  the  "runs,"  about  8  feet  apart.  These  are  sim})ly  to  facilitate  launch- 
ing, which  it  was  found  impossible  to  do  without  them.  Upon  these  poles  is  laid  a  wire 
netting  of  same  dimensions  as  the  mattress.  The  netting  is  composed  of  No.  8  wire, 
in  meshes  2  feet  square.  The  willows  are  then  placed  on  in  three  layei-s  to  the  thick- 
ness of  1  foot,  the  middle  one  being  transverse  to  the  upper  and  lower.  The  willows 
are  then  sewed  to  the  wire  frames  with  No.  12  wire,  the  seams  being  longitudinal 
with  the  mattress  and  4  feet  a])art.  To  facilitate  this  operation  there  is  a  floor  on  the 
*'  ways,"  4  feet  below  the  top  of  "  runs,"  to  enable  men  to  go  under  the  mattress.  Each 
seam  is  earned  on  by  two  men,  one  above  and  the  other  below.  The  man  above  carries 
an  iron  needle  of  five-eighth  inch  iron,  3  feet  long,  with  an  open  slot  or  eye  near  the  point, 
and  the  other  end  turned  over  so  as  to  form  a  handle.  The  lower  man  carries  the  coil 
of  wire.  The  upper  man  thrusts  his  needle  through  the  willows  at  intervals  of  2  feel. 
The  man  underneath  places  the  bight  of  the  wire  in  the  eye  and  the  needle  is  drawn 
up,  caiTying  the  bight  of  the  wire  through  to  the  top.  A  wooden  toggle  3  feet  long 
is  passed  under  the  bight  of  the  wire,  which  is  secured  to  it  by  two  fence  staples  driven 
into  the  toggle.  A  single  wire  is  carried  along  each  seam  on  top  of  the  willows,  and 
a  turn  taken  with  it  around  the  bight  of  the  lower  wire  under  each  toggle.  This 
makes  the  whole  structure  strong  and  secure. 
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Tlie  ^wire  netting  is  made  with  rapidity  and  facility  upon  a  skeleton  drum  12  feet  in 
eiTonxnference,  which  extends  the  whole  length  of  the  "ways,"  on  a  projecting  plat- 
form, on  a  level  with  the  floor  along  the  upper  side.  It  was  designed  for  niaking 
eontijiaous  netting  for  the  continuons  mat.  It  is  intended  to  cover  the  upper  slope, 
"iw^lieii  properly  graded,  with  a  revetment  of  willows,  disposed  with  a  view  to  their 
'talking  root  and  growing,  this  material  being  otherwise  so  perishable  as  to  last  but  a 
sliort  time. 

It  Tvas  det-ermined  to  make  the  experiment  of  sinking  permeable  floating  dikes,  to 

-teet  the  utility  of  their  application  under  the  conditions  which  obtain  here*.     With 

'this  view  a  number  of  structures  were  made  of  3  by  4  feet  cypress  lumber,  wood  being 

HBed  for  the  advantage  of  its  buoyancy,  in  panels  20  by  40  feet.    These  panels  were 

joioed  together  in  varying  numbers,  according  to  the  depth  of  water  where  they  were 

intended  to  be  sunk,  so  as  to  form  sections  of  dike  40  feet  wide,  and  extending  from 

the  river  bottom  well  above  low- water  level.    In  the  lower  panels  the  lumber  was 

disposed  horizontally,  with  6-inch  spaces,  and  bolted  to  vertical  pieces  5  feet  apart, 

"with  three-eighth  inch  bolts.    In  the  upper  panel  the  lumber  was  arranged  vertically, 

^veith  3-inch  spaces  similarly  bolted  to  transverse  pieces,  the  lumber  so  disposed  that 

the  smaller  dimension,  3  inches,  is  presented  to  the  current.    The  panels  were  joined 

together  by  shackles  and  links  of  three-foarth  inch  iron,  there  being  9  such  fastenings 

to  each  joint.    The  bottom  panels  were  so  shaped  as  to  conform  to  the  slope  of  the 

river  bottom  where  they  were  intended  to  be  placed.    Above  the  lower  edge  of  the 

iKrttom  panel  was  framed  a  box,  rigidly  attached,  and  extending  the  entire  length  of 

the  lower  edgb  of  panel.    The  box  was.  in  section,  4  feet  wide  at  the  top,  3  feet  at 

the  bottom,  and  4  feet  deep,  and  was  intended  to  hold  ballast  for  sinking  the  dike. 

This  form  of  box  was  afterwards  discarded,  and  instead  was  substituted  a  detached 

box,  in  section,  4  feet  at  the  bottom,  2  feet  at  the  top,  and  4  feet  deep,  interior  mensure- 

ment.     The  box  is  40  feet  long  and  divided  into  4  compartments  ot  10  feet  each,  con- 

Btmcted  of  3  by  4  lumber  secured  by  bolt«,  and  attached  to  the  lower  edge  of  the 

.  bottom  panel  by  shackles  and  links,  forming  a  joint  which  allows  freedom  of  motion 

to  the  dike.    It  is  thought  it  will  act  as  a  modified  **  Chinese  anchor,''  the  ends  of  the 

timbers  being  allowed  to  project  so  as  to  catch  in  the  bottom  of  the  river. 

As  it  was  necessary  to  revet  the  bottom  before  sinking  the  dike,  the  latter  was  de- 
ferred until  the  mattress-work  was  suspended,  at  which  time  the  river  was  very  high, 
with  strong  current,  and  much  drift-wood  running,  which  was  very  unpropitious  for 
the  dike  experiment.  After  some  disastrous  efforts,  owing  to  the  defective  form  of 
the  anchor  Ix>x66  first  used,  a  dike  was  placed  in  position  just  above  the  lower  ex- 
tremity of  the  revetment,  extending  200  feet  out  from  the  bank.  The  buoyancy  af- 
forded by  the  lumber  used  in  the  construction  of  the  dike  was  assisted  by  attaching 
empty  oil  casks  to  the  upper  edge,  8  or  9  casks  to  each  section  of  40  feet.  Two  panels 
•f  the  outer  section  of  this  dike  came  up  several  days  after  it  was  sunk,  and  it  was 
found  that  the  timbers  to  which  the  connecting  shackles  were  bolted  had  given  way, 
Botwithstanding  that  the  end  of  the  timber  enforced  by  the  shackle  had  a  bolt  through 
it  transverse  to  the  shackle  bolt. 

It  is  very  desirable  that  the  dike  experiment  be  repeated  under  more  favorable  cir- 
cumstances. There  are  now  on  hand  enough  panels  already  constructed  to  form  an- 
other dike  300  feet  long. 

There  were  made  and  sunk  16  willow  mattresses,  each  50  by  150  feet  and  1  foot 
thick.  These  were  composed  exclusively  of  willows  and  wire,  in  the  mattress  proper, 
with  cribs  of  poles  for  holding  ballast  wired  to  the  upper  suiface,  and  the  poles  used 
vndemeath  to  facilitate  launching  the  mattresses  from  the  ways.  Of  these  mattresses 
twelve  were  sunk  on  the  lower  slope,  tht^t  is,  below  low-water  line,  and  the  remain- 
.  ing  four  were  sunk  when  the  water  was  at  a  high  stage,  parallel  to  the  bank,  crossing 
the  shore  ends  of  the  others,  and  covering  the  upper  bank  nearly  to  the  top.  In  this 
way  600  feet  linear  extent  of  bank  was  covered,  leaving  about  1,800  feet  linear  extent 
of  lower  slope  to  be  revetted,  and  about  3,300  feet  of  upper  bank  to  be  graded  and 
revetted. 

The  method  intended  for  the  treatment  of  the  upper  bank  is,  first,  to  grade  it  to  a 
•slope  of  one  to  one  from  about  low-water  line  to  upper  surface.  Then,  at  intervals 
of  6  feet,  to  bury  poles  6  inches  in  diameter  3  feet  deep  from  top  to  bottom  of  slope,  at 
right  angles  to  water's  edge ;  these  poles  to  carry  straps  of  No.  8  wire  at  intervals  of 
6  feet,  reaching  well  above  ground ;  the  willows  to  be  placed  on  the  surface  in  bundles 
8  inches  thick,  in  one  layer,  with  butts  towards  the  water,  upon  which  are  to  be  laid 
poles,  at  intervals  of  6  feet,  transverse  to  direction  of  willows,  and  strapped  to  buried 
poles  by  the  wire  straps ;  the  butts  of  the  willows  to  be  well  covered  with  earth,  by 
which  means  it  is  thought  they  will  take  root  and  grow.  For  the  lower  slope  it  is  de- 
signed to  sink  continaous  mats  of  willows  1  foot  thick,  constructed  as  the  above 
«ieecribed  mattresses,  to  be  155  feet  wide,  and  in  length  of,  say,  1,000  feet,  or  such  other 
lengths  aa  may  be  found  to  be  most  practicable  in  application  :  the  shore  edge  of  this 
mat  to  be  securely  attached  to  the  upper  bank  revetment.  It  is  estimated  that  this 
work  will  cost  $44,000. 

96  E 
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Deecription  of  ''ways''  for  tho  construction  of  continuous  mat :  These  are  com[ 
of,  first,  two  barges,  each  20  by  150  feet  and  3  feet  deep.    The  "  gunnek  "  are  of  cypreaa. 
the  bottom  ones  6  inches  thick  and  the  top  ones  6  inches.    The  bottoms  of  barg^  are 
of  long-leaf,  yellow -heart  pine,  2^  inches  thick.    The  barges  have  a  '^rake''  at  one 
end,  with  a  view  to  crowding  the  **  ways"  close  inshore,  for  the  construction  in  site  oC 
continuous  willow  matting. 

The  two  barges  were  placed  parallel  to  each  other,  9  feet  apart,  and  rigidly  con- 
nected together  by  a  beam,  6  by  Iti  inches  and  30  feet  long,  bolted  across  each  en^l. 
The  spaice  between  the  barges  is  spanned  at  intervals  of  5^  feet  by  4  by  6  sills,  whicii 
support  the  posts  on  which  the  *'  runs  "  rest.  There  are  also  horizontal  diagonal  brace* 
between  the  barges,  to  give  longitudinal  stiffness.  The  ''runs "  are  transverse  to  tlie 
length  of  the  barges,  and  are  5  feet  6  inches  between  centers.  They  are  4  by  6  cypress, 
beveled  on  the  upper  edge,  with  l^-inch  strap-iron  screwed  on.  They  are  snpporte^i 
by  4  by  6  posts,  6^  feet  apart,  which  rest  on  4  by  6  sills  across  the  bottoms  of  the 
barges. 

The  top  of  "runs"  on  the  higher  side  of  ways  is  13  feet  3  inches  above  bottom  of 
barges,  and  thejr  have  a  slope  of  5  feet  9  inches  vertical,  in  a  horizontal  distance  of  37 
feet,  at  which  point  there  is  an  angle  in  the  slope,  which  descends  5  feet  6  inches  in  a  faori- 
zoutal  distance  of  19^  feet,  the  "runs  "  extending  to  surface  of  water  8  feet  outside  of  tHe 
outer  barge.    The  lower  ends  of  "  runs"  rest  upon  a  guard  silL  4  by  10,  to  whicli  they 
are  bolted,  the  guard  sill  being  parallel  to  side  of  barge.    A  noor  is  placed  4  feet  be- 
low top  of  "  runs  "  and  parallel  thereto,  to  enable  men  to  work  underneath  the  mAt. 
It  also  serves  to  brace  the  uprights  which  support  the  "  nins."    A  platform,  8  feet  wide, 
projects  from  the  upper  side  of  the  ways  on  a  level  with  the  upper  edge  of  floor,  and! 
extends  the  whole  length  of  the  ways."   Along  this  platform  is  a  "  drum  "  for  the  mak- 
ing of  wire  netting,    ft  consists  of  a  skeleton  wooden  frame  with  a  central  shmft  of 
6  by  6  feet  timber.    Around  this  frame  are  fitted  wrought-iron  bands,  li  inches  wide  and 
one-fourth  inch  thick,  with  a  circumference  of  12  feet.    These  are  disposed  in  pairs, 
the  bands  in  each  pair  being  6  inches  apart,  and  the  pairs  bein^  2  feet  between  cen- 
ters.   Around  the  whole  circumference  of  the  bands  are  nibs  ot  round  iron,  one -half 
inch  diameter,  projecting  1^  inches  from  the  bands  and  riveted  on  the  under  side. 

The  nibs  are  disposed  in  pairs,  with  a  clear  space  of  1  inch  between  nibs  and  12 
inches  between  centers  of  pairs.  In  making  netting  with  meshes  1  by  2  feet,  all  of 
the  pairs  of  nibs  are  used.  When  the  meshes  are  2  by  2  feet  only  the  alternate  pairs 
are  used.  The  bands  are  adjusted  so  as  to  bring  the'  nibs  opposite  to  each  other  on 
their  respective  bands,  and  make  continuous  lines  along  the  whole  length  of  drnm. 
In  making  the  netting  the  wire  is  carried  along  the  drum  between  the  nibs  so  aa  to 
create  a  lap,  a  double  wire  between  the  bands  composing  each  pair,  when  it  is  twisted 
together  by  inserting  a  steel  pin  between  the  strands. 

The  idea  of  this  '*drum"  was  obtained  from  Mr.  L.  E.  Cooley,  assistant  engineer, 
by  whom  I  believe  it  was  first  devised. 
Very  respectfully, 

T.  G.  Dabnky, 
Atsiatant  Engit 

M%j.  W.  H.  H.  Benyaurd, 

Corps  of  EngineerBf  U.  S,  A, 


P3. 
IMPROVEMENT  OF  THE  MISSISSIPPI  EIVER  AT  NATCHEZ  AND  VIDALIA. 

In  July^  1881, 1  made  an  examination  of  the  river  aboat  l^atchez,  witk 
a  view  of  presenting  a  project  for  carrying  on  the  work  daring  that 
season. 

It  was  found  that  the  river  had  cut  through  into  Lake  Concordia  at 
one  point,  and  that  it  was  therefore  unnecessary,  at  least  for  the  pres- 
ent, to  continue  the  work  in  Marengo  Bend.  The  nature  of  the  bed  of 
the  lake  was  such  as  to  preclude  the  idea  that  the  river  could,  in  a  short 
time,  cut  its  way  entirely  into  the  lake,  and  make  the  latter  the  main 
channel. 

In  Giles  Bend  it  was  found  that  the  extensive  caving  noticed  the 
season  before  still  continued,  with  a  probability  that  the  river  would,  in  the 
course  of  a  few  years,  cut  through  the  neck  of  land  from  Giles  Bend  to 
Cowper  Bend,  and  destroy  the  approaches  to  Natchez  and  Vidalia.    It 
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\ras,  therefore,  determined  to  commeDce  the  season's  work  apon  the 
revetment  and  protection  of  the  caving  banks  in  Giles  Bend. 

The  appropriation  was  not  sufficiently  large  to  admit  of  an  extensive 
application  of  mattress  revetment  for  the  entire  length  of  the  bend,  and 
therefore  instructions  were  issued  to  the  assistant  to  ase,  in  connection 
therewith,  a  combination  of  open  dike- work  such  as  we  had  experimented 
with  at  Memphis  the  season  before. 

Abont  4,500  linear  feet  of  bank  was  protected  by  this  latter  work. 
The  reports  from  the  locality  indicate  that  the  caving  has  been  stopped 
along  the  entire  front  covered.  The  high  stage  of  water  prevailing 
throughout  the  entire  season  has,  however,  prevented  us  from  deter- 
zniuing  fully  the  true  value  of  the  work,  and  to  what  extent  it  has  been 
successful  in  preventing  the  rapid  caving  of  banks  in  water  of  so  great  a 
depth. 

For  the  ftdl  details  of  the  operations  and  the  application 'of  wooden 
screens  and  the  work  of  bank  protection,  reference  is  made  to  the  report 
of  Mr.  Joseph  Burney,  assistant  engineer,  herewith. 

As  the  Mississippi  Biver  Commission  will  hereafter  have  supervision 
of  the  work,  in  accordance  with  the  provisions  of  the  recent  river  and 
harbor  act,  it  is  presumed  that  an  allotment  for  the  coming  season's 
work  will  be  made  from  the  appropriation  for  the  improvement  of  the 
Mississippi  Biver,  and  therefore  no  estimate  is  presented. 

The  former  appropriations  are  as  follows: 

By  act  approvedJannary  14, 1880 $40,000  00 

By  act  approved  March  3,  1881 50,000  00 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  30, 

1881,  was 40,147  22 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1882,  was. . .    41, 600  74 

On  the  30th  of  June  this  work  was  transferred  to  Gapt.  A.  M.  Miller, 
Corps  of  Engineers. 

Money  statement 

Julyl,  1881,  amount  available f49,852  78 

July  1.  1882,  amount  expended  during  fiscal  year,  exclusiye  of  outstanding 

liahilitiee  July  1,  1881 41,600  74 

Julyl,  1882,  amount  available 8,252  04 


COMMERCIAL  STATISTICS. 


Natchez  contains  about  9,000  inhabitants  and  receives  and  ships  about  40,000  bales 
of  cotton  per  year.  Sales  of  merchandise,  11,900,000.  Number  of  landings  made  by 
steamboats  at  wharf,  1,300. 

Vidalia,  La.,  immediately  opposite  Natchez,  contains  about  650  inhabitants  and 
ships  abont  8,000  bales  of  cotton  annually.    The  port  of  entry  is  New  Orleans. 


report  of  mr.  joseph  burney,  assistant  engineer. 

United  States  Engineer  Office, 

Memphis  J  Tenn.j  May  18,  1882. 

Major  :  I  have  the  honor  to  submit  report  of  operations  for  the  protection  of  the 
harbors  of  Natchez,  Miss.,  and  Yidalia,  La.,  during  the  year  ending  June  30,  1882. 

In  July,  1881, 1  received  your  instructions  to  relieve  Mr.  T.  G.  Dabaey,  assistant 
engineer,  who  was  at  that  time  in  local  charge  of  the  work. 

July  13,  1881,  I  met  yourself  and  Mr.  Dabney  at  Natchez,  the  tug  I.  B.  O'Brien  was 
engaged,  and  an  examination  of  the  harbor  and  the  bends  above  was  made. 

The  harbor  was  found  to  be  in  excellent  condition,  free  from  caving  banks,  with  a 
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Blight  exception  below  Vidalia  on  the  Louisiana  shore,  and  to  be  one  of  the  beat  and 
safest  between  Saint  Louis  and  New  Orleans. 

Leaving  Natchez  and  proceeding  up  the  river,  great  changes  were  fonnd  to  be  tak- 
ing place  from  the  constant  caving  of  the  bank  above  Palo  Alto  Point,  about  3  miles 
from  Natchez,  on  the  Louisiana  shore. 

Immediat'Cly  behind  the  bank  lies  Lake  Concordia,  and  there  is  every  reason  to  be- 
lieve that  the  river  will  break  through  into  the  lake,  the  latter  thereby  becoming  the 
main  river ;  but  from  examinations  made  by  the  late  Mr.  Melvin,  assistant  engineer, 
no  danger  to  the  harbor  will  occur  from  this,  and  the  caving  will  stop,  as  the  bed  and 
banks  of  the  lake  are  composed  of  stiff  blue  clay. 

From  Palo  Alto  Point  to  Bullet's  Bayou,  a  distance  of  6  miles,  rapid  caving  is  going 
on  to  within  a  short  distance  of  the  bayou.  In  1880  and  1881  a  number  of  willov 
mattresses  were  sunk  under  your  direction  near  the  bayou,  which  have  stoppfd  the 
caving  at  that  point. 

From  above  Bullet's  Bayou  a  large  sand-bar  ext-ends  from  the  Louisiana  shore  3,109 
feet  into  the  river,  and  throws  the  main  channel  on  the  Mississippi  shore  (making  a 
very  sharp  bend  in  the  river,  and  forming  a  long  neck  of  land  immediately  above 
Natchez),  wl^ich  threatens  to  cut  across  the  point,  as  it  has  done  at  Yicksburg,  and 
destroy  the  harbors  of  Natchez  and  Vidalia. 

The  distance  around  the  bend  is  about  8  miles,  and  across  the  point  1  mile,  which 
is  rapidly  decreasing  by  the  caving  of  the  bank  on  the  upper  side.  At  present  this 
point  is  covered  by  a  neavy  growth  of  timber,  vines,  and  underbrush,  which  affords 

Cat  protection  to  the  banks;  but  the  timber  is  being  rapidly  cleared  away  and  the 
d  prepared  for  cultivation. 

During  the  present  high-water  the  water  was  over  5  feet  deep  on  this  point,  and  if 
the  tim^r  and  brush  hsSi  not  broken  the  force  of  the  current,  it  must  have  scoured 
out  a  deep  channel.  At  '^Devil's  Elbow  Cut-off,"  about  25  miles  above  Memphis,  the 
river  broke  through  in  ooe  night,  a  distance  nearly  equal  to  that  across  the  point  at 
Natchez,  the  laud  in  that  locality  having  been  cleared  and  put  under  cnltiTation ; 
also  at '' Yicksburg  Cut-off"  the  land  had  been  cleared  across  the  point.  Captaii 
Ernst,  in  his  report  on  the  improvement  of  the  Mississippi  River  (see  Report  of  Chief 
of  Engineers  for  1880,  vol.  2,  page  1359),  testifies  to  the  great  protection  afforded  by 
the  timber  on  the  banks  of  the  river,  illustrating  the  subject  with  several  plates.  Id 
my  examinations  of  the  river  I  can  support  his  opinion  where  he  states:  '*  An  exami- 
nation of  the  shore  line  shows  that  in  every  case  where  cleared  fields  along  a  caving 
bank  are  interrupted  by  a  patch  of  woods  the  latter  project  into  the  river.  It  is  ea^ 
to  believe  that  the  binding  quality  of  the  roots  and  the  protection  formed  by  the 
faUen  trees  at  the  foot  of  the  bank  should  have  this  effect." 

I  believe  that  if  the  timber  and  underbrush  on  this  point  at  Natchez  be  cut  off,  any 
work  which  the  government  may  undertake  to  prevent  the  river  breaking  throogD 
will  be  useless.  It  is  true  the  work  may  prevent  it  for  a  time,  but,  in  order  to  finally 
sncceed,  the  timber  on  the  poiut  should  be  protected. 

As  the  greatest  danger  to  the  Natchez  Harbor  was  from  the  river  breaking  across 
this  poiut,  you  directed  that  work  should  be  oommenced  on  this  bend.  The  original 
design  was  to  protect  the  entire  bend  with  mattresses,  at  an  estimated  cost  of  $284,400; 
but,  as  the  amount  of  money  available  was  entirely  insufficient  for  this  kind  of  protec- 
tion, the  design  was  changed  to  a  combination  of  mattress- work  and  floating- screen 
protection,  and  I  received  from  you  the  following  instructions : 

To  protect  the  bank  by  mattress- work  and  floating  screens.  To  commence  the  work 
slightly  above  the  caving  bank  and  continue  it  down  to  a  little  above  the  extreme 
point  of  the  sand-bar.  The  distance  between  these  two  points  was  found  to  be  3,809 
leet.    The  bank  to  be  protected  by  five  lines  of  works,  as  follows : 

On  each  line,  the  upper  bank  to  be  cut  to  a  suitable  slope  for  mattress- work ;  them 
from  the  top  of  the  bank  to  the  bed  of  the  river  to  be  protected  with  one  continuous 
line  of  mattress- work,  55  feet  wide  and2.5feet  thick.  Upon  this  foundation  screens  to  be 
placed  at  a  slight  angle  downstream,  running  f^om  low-water  on  bank,  400  feet  int» 
main  channel  of  river.  From  low- water  mark  to  upper  bank,  screens  of  shorter  lengths 
to  be  constructed.  An  estimate  was  made  of  the  cost  and  it  was  considered  the  work 
could  be  done  for  |35,000. 

I  immediately  commenced  active  operations  in  August,  1881.  The  tug  Clarence,  of 
Memphis,  was  chartered  and  arrived  at  the  works  August  12. 

In  addition  to  the  tug  I  had  the  following  floating  plant;  floating  mattress- ways, 
recently  used  at  Yicksburg;  one  flat-boat,  decked  over,  175  by  25  feet,  having  two 
small  derricks  used  in  sinking  screens;  oue  quarter-boat  for  workmen,  capable  of  ac- 
commodating one  hundred  men. 

We  purchased  one  coal  shell-boat  for  $80.  The  boat  was  175  by  25  feet.  We  cnt  it 
in  two,  making  two  flat  boats  out  of  it — one  boat  being  100  by  25  feet,  the  other  7S 
by  25  feet.  These  boats  were  used  for  carrying  stone,  poles,  and  willow  brush.  This 
comprised  all  our  floating  plant  and  was  found  amply  sufficient  for  the  execution  of 
the  work. 
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I  then  staked  out  the  loc«tLon  for  each  of  the  five  lines,  and  found  they  averaged  about 
^30  feet  apart.     The  banks  were  graded  down  and  one  mattress,  130  by  &5  by  2.5  feet, 
eiink  a  short  distance  from  shore  in  front  of  each  line.    A  smaller  mattress  was  then 
constructed,  60  by  55  by  2.5  feet,  and  suuk,  one  end  close  to  the  bank  and  the  other  end 
overlaping  the  first  i«  attress  from  10  to  15  feet.    Then  the  shore<work  was  securely 
^iststened  to  mattress  No.  2,  and  carried  up  to  the  top  of  the  bank,  thus  forming  one 
4son  tin  nous  line  as  instructed.     The  whole  of  the  mattress- work  was  given  a  heavy 
'ballasting  of  stone,  and  the  shore- work  above  water  Entirely  covered  with  earth  to 
Iceep  it  from  drying  out.    (For  detailed  description  of  mattresses  and  method  of  sink- 
ing, see  report  on  Memphis  Harbor,  Chief  of  Engineers'  Report  for  ISTS-W.) 

^^e0n«.---Considerable  study  has  been  ^iven  to  the  subject  of  floating  screens  as  a 
means  of  protection  for  the  banks  of  the  Mississippi  River  bv  yourself  and  assistants. 
In  lau  and  1879  I  received  your  instructions  to  use  screens  for  the  protection  of  Mem- 
phis Harbor,  the  location  being  above  Wolf  River  and  a  short  distance  below  Old 
Hen  Island,  but  the  yellow  fever  prevented  rae  from  carrying  out  your  instructions. 
At  that  time  you  had  under  consideration  what  is  known  as  "Scott's  wrack  heap-dike 
protection,''  but  after  careful  consideration  this  was  rejected  on  account  of  its  imprac- 
ticabilit3\ 

In  the  first  place,  this  project  requires  large  trees  to  be  obtained,  having  on  all 
their  upper  branches.  It  is  only  with  great  difficulty  and  expense  these  can  be  ppot 
into  the  river ;  then  the  butt  is  sunk  to  the  bed  of  the  river,  leaving  the  top  floating 
near  the  surface  to  collect  drift  material  brought  down  by  the  current.  This  would 
force  the  current  down  on  the  unprotected  bed,  and  prove  a  positive  injury  instead  of 
protection.  This  plan  might  be  useful  in  shallow  streams  where  small  trees  might  be 
vised,  covering  and  protecting  the  bed,  and  the  drift  building  upon  it  would  form 
nearly  a  solid  jetty.  But  in  the  Lower  Mississippi  in  deep  water  I  believe  this  plan 
would  prove  a  complete  failure.  In  1881  experiments  with  screens  were  made  at 
Memphis  Harbor.  The  location  chosen  was  on  a  sand-bar  on  which  the  current  had 
eommenced  to  cut.  Imme^liately  below  the  bar  the  current  struck  the  bank,  and  it 
was  caving  fast.  We  first  secured  the  foundation  for  our  screens  as  directed  by  you 
to  be  done  at  Natchez. 

We  then  constructed  a  variety  of  screens,  built  of  cotton  wood  or  willow  poles,  in- 
terlaced with  willow  brush;  others,  with  cane.  These  stopped  nearly  the  whole  of  the 
water.  Towards  the  water  edge  we  placed  poles  close  together,  but  giving  more  water 
space  than  the  willow  and  cane  screens.  Out  in  a  stage  of  20  feet  of  water  we  sunk  a 
screen,  60  by  30  feet,  made  of  sawn  lumber.  Cross-pieces,  6  by  4  inches,  were  placed  10 
•feet  apart.  Across  those  pieces  scantlings,  3  by  4  inches,  were  placed,  leaving  a  3-inch 
water  opening  between.  Above  the  screens  and  mattress-work  we  drove  piles  to  keep 
«ff  the  drift-wood.  Near  the  shore  we  placed  one  row,  further  off  we  placed  two  rows, 
and  in  the  water  at  a  low  stage  three  rows.  The  piles  were  all  strongly  braced  and 
bolted  together. 

After  accomplishing  this  work  was  suspended.  The  river  rose,  bringing  down  a  quan- 
tity of  heavy  drift,  which  lodged  against  the  piles  and  was  backed  up  for  over  500  feet 
and  in  places  8  feet  deep.  A  strong  current  ran  under  the  drift,  and  but  for  the  mat- 
tress-work would  have  rapidly  cut  out  the  sand-bar.  The  drift  would  have  made  a 
good  breakwatercould  it  have  been  retained,  but  the  pressure  became  so  great  against 
the  piling  it  broke  away,  and  the  drift  floated  over  the  screens  without  doing  any 
damage.  The  screens  broke  the  current  above  and  below  them,  and  drew  the  water 
from  the  bank.  At  the  outer  end  of  screens  a  very  swift  current  was  running.  At  the 
next  low- water  an  examination  was  made,  and  the  result  was  satisfactory.  It  was 
found  the  close  screens  had  collected  a  quantity  of  sediment,  but  the  deposit  was  im- 
mediately upon  the  screens.  The  screens  with  wider  openings  had  not  collected  so 
much  sediment  upon  them,  but  the  deposit  was  pver  a  wider  area  above  and  below. 
In  places  the  fill  was  over  10  feet. 

As  the  sawn-wood  screen  had  given  the  most  satisfactory  results,  you  directed  that 
this  design  should  be  first  tried  at  Natchez. 

There  was  a  ^reat  diiference  in  the  condition  of  the  water  and  banks  at  Natchez  to 
that  at  Memphis.  At  Memphis  we  had  a  sand-bar  and  shallow  water  out  of  the  main 
channel,  and  partly  protected  by  Old  Hen  Island. 

At  Natchez  we  had  a  long,  straight  reach  above  us,  and  a  steep  bluff  bank  with 
deep  water  in  front  and  exposed  to  the  full  force  of  the  current,  presenting  as  difficult 
a  bank  to  protect  as  could  be  found  on  the  Mississippi  River. 

Our  first  screen  constructed  was  made  of  sawn  lumber.  Size  of  screen,  100  by  30 
feet, made  in  three  sections:  the  first,  20  feet  long;  second,  70  feet;  third,  10  leet. 
Cross-pieces,  6  by  4  inches,  were  placed  10  feet  apart,  and  upon  these  were  bolted 
pieces,  3  by  4  feet,  leaving  a  3-inch  water  opening.  The  crib  used  for  sinking  this 
ecreen  was  20  by  3.5  by  3.5  feet,  and  loaded  with  from  6  to  7  tons  of  stone  ballast. 
This  was  as  heavy  as  the  means  at  our  disposal  would  allow  us  to  handle. 

We  sunk  the  screen  in  60  feet  of  water,  current  about  2^  miles  an  hour.  We  had 
great  trouble  in  sinking  it  in  proper  position.     It  remained  down  about  6  hours,  when 
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it  parted  a  solid  three-quarter  inch  chain  and  tore  two  others  out  of  the  screen.  We 
'then  tried  it  in  ahont  40  feet  of  water,  when  the  70-foot  section  broke  in  two.  We  tried 
Tarions  other  designs,  with  unfavorable  results.  The  trouble  was,  the  screens  'were  too 
wide  and  did  not  have  sufficient  water  openings.  On  your  inspection  of  the  -works  I 
drew  your  attention  to  this,  when  you  directed  that  the  screens  should  be  reduced  to 
20  feet  in  width  and  have  at  least  two-thirds  water  opening.  We  then  succeeded  in 
constructing  a  screen  which  answered  well  under  all  circumstances  to  which  it  wft» 
applied.  In  the  construction  of  this  screen  the  material  used,  with  the  exception  of 
bolts  and  wire,  was  obtained  in  the  woods  near  the  works,  not  from  choice,  bat  firom 
necessity,  as  we  were  unable  to  obtain  any  sawn  lumber  from  the  Natchez  mills. 

For  the  frame- work  we  cut  down  young  cypress  trees  and  hewed  them  to  a  size  of 
about  6  bv  4  inches.  We  then  laid  down  on  the  mattress-ways  four  lines  of  scantlings, 
6  by  4  incne8,6  feet  apart  and  110  feet  long.  Upon  those  we  placed  timbers  9by  ^ 
inches,  10  feet  apart,  and  securely  bolted  them  together  with  one-quarter  inch  bolts. 
Upon  this  frame- work  we  placed  small  cotton  wood  or  willow  poles,  leaving  two- 
thirds  water  opening.  The  poles  were  fastened  to  frame  by  one-quarter  inch  bolts^ 
and  further  secured  l>y  No.  1^  annealed  wire  to  the  frame.  We  thus  had  a  very  tongh 
and  pliable  screen. 

The  crib  was  built  on  the  mattress-ways  and  constructed  of  cypress  or  cotton  wood 
trees,  from  5  to  7  inches  in  diameter.  At  each  comer  was  used  a  white  oak  or  hickory 
pin,  4  feet  long  and  1^  inches  in  diameter  and  2  in  the  center,  where  a  division  wa^ 
made,  thus  forming  the  crib  into  two  pockets;  size  of  crib,  20  by  3.5  by  3.5  feet. 

The  method  adopted  for  sinking  screens  was  as  follows:  The  first  screens  were  sunk 
near  the  shore,  thus  forcing  the  current  out  from  bank.    In  securing  our  sinking  ^t 
out  in  channel  we  sunk  4  cribs,  as  shown  by  drawing  accompanying  this  report,  and 
the  flat  was  secured  to  the  cribs  by  heavy  lines  which  held  the  boat  in  any  position  we 
desired.    We  then  towed  down  a  crib  and  lifted  it  about  two-thirds  out  of  water.     A 
screen  was  then  towed  down  and  secured  to  the  crib  by  2f-inch  chains,  when  the  crib 
was  lowered  to  the  water  edge.    Two  barrels  were  secured  to  the  lower  end  of  screen 
to  assist  it  in  floating.    The  barrels  had  two  cross  pieces  of  wood  placed  inside  over 
each  bead,  and  a  brace  between  the  two,  to  assist  in  withstanding  the  great  pressure 
to  which  the  barrels  were  subjected.    The  crib  was  loaded  with  stone  or  other  bailast, 
placing  in  from  6  to  7  tons,  after  which  the  top  was  covered  with  poles  and  securely 
pinned  to  crib.    We  then  secured  two  single  lines,  having  a  shackle  and  pin  at  the  end, 
to  two  1^-inch  straps  running  entirely  around  crib ;  the  blocks  and  tackle  were  removed 
and  the  entire  weight  thrown  upon  the  the  two  single  lines,  and  the  crib  slowly  low- 
ered to  its  position  on  the  bed  of  the  river.    The  pins  were  removed,  lines  drawn  up, 
the  flat-boat  pulled  20  feet  farther  into  the  river  by  means  of  anchor  lines,  when  we 
were  ready  to  sink  another  screen.      The  greatest  depth  in  which  a  screen  was  sunk 
was  120  feet. 

We  finished  the  work  ordered  considerably  under  the  estimate,  for  two  reasons : 

1.  It  was  intended  to  construct  the  screens  of  sawn  lumber,  but  we  could  not  obtain 
it,  and  they  were  constructed  of  material  procured  in  the  woods,  free  of  charge  except 
for  the  labor  employed  in  getting  it. 

2.  We  were  fortunate  in  finding  stone  a  short  distance  above  the  works,  which  coat 
ns  about  50  cents  per  cubic  yard.  Should  we  have  had  to  purchase  it,  it  would  have 
cost  $3.50  per  cubic  yard. 

After  finishing  the  first  work  ordered,  you  directed  that  line  No.  5  should  be  carried 
200  feet  farther  into  the  river,  making  600  feet  from  bank,  and  to  construct  a  new  line 
of  screens,  about  250  feet  above  line  No.  5,  to  be  carried  600  feet  into  the  channel. 
This  was  also  successfully  executed,  when,  at  your  direction,  work  was  suspended,  as 
you  considered  enough  had  been  done  to  thoroughly  test  the  value  of  screens  for  bank 
protection. 

STATEMENT  OF  WORK  DONE. 

Line  No.  1 :  250  feet  of  mattress- work,  55  by  2.5  feet ;  twenty-six  screens  sunk. 

Line  No.  2 :  190  feet  mattress- work,  55  by  2.5  feet ;  eighteen  screens  sunk. 

Line  No.  3 :  200  feet  mattress- work,  55  by  2.5  feet ;  twenty  screens  sunk. 

Line  No.  4  :  One  mattress  sunk,  130  by  55  by  2.5  feet ;  shore  work  unfinished  because 
of  high-water ;  eighteen  screens  sunk. 

Line  No.  5 :  210  feet  of  mattress-work,  55  by  2.5  feet ;  twenty-nine  screens  sunk. 

Line  No.  5a:  No  mattress  protection ;  twenty-nine  screens  sunk. 

Length  of  screens  if  placed  end  to  end,  3  miles.  Length  of  cribs  if  placed  end  to  end,, 
one-half  mile. 

At  the  present  time  the  use  of  screens  as  a  protection  for  river  banks  is  only  in  ita 
experimental  stages.  I  believe  this  is  the  first  attempt  on  the  Lower  Mississippi  in 
deep  water.  Tlie  full  value  of  the  screens  can  only  be  determined  at  extreme  low- 
water  when  the  river  cuts  out  a  low-water  chantiei ;  we  can  then  see  if  the  lines  are 
too  near,  or  too  far  apaii;,  and  if,  after  the  first  line  of  works  has  been  protected  with 
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xnattress-work,  it  can  be  dispensed  with  on  the  lines  below.  This  is  important,  as  the 
mattress- work  costs  more  than  the  screens,  and,  if  it  can  be  dispensed  with,  twice  the 
len^h  of  bank  can  be  protected  at  the  same  cost. 

Up  to  date  the  work  nas  proved  very  satisfactory.  After  the  first  two  lines  of  screens 
had  been  placed,  the  effect  on  the  current  was  remarkable.  From  a  *^  or  3  mile  cur- 
rent per  hoar  it  was  reduced  to  one-half  mile,  and  the  drift  which  ran  down  the  shore 
left  ns  and  kept  the  Louisiana  side.  Before  we  commenced,  the  bank  was  rapidly 
caving  into  the  river,  but  up  to  this  d^te  we  have  lost  no  bank  and  all  our  work  is 
standing  as  strong  as  when  first  completed. 

Immediately  below,  where  the  bank  is  not  protected  by  our  work,  and  where  the 
current  again  strikes  it,  it  is  caving  rapidly.  During  the  time  we  were  at  work  the 
bank  caved  back  over  250  feet. 

Should  the  screens  prove  successful  it  will  assist  to  solve  the  very  difficult  question 
of  controlling  the  currents  of  the  Lower  Mississippi  River  at  a  comparatively  small 
eost.  The  work  can  be  done  all  the  ^ear  round.  The  plant  required  is  simple  and 
inexpensive*  and  the  necessarv  material  can  be  obtained  at  a  very  small  cost  in  the 
immediate  vicinity  of  the  works. 

As  to  the  work  to  be  done  the  coming  season,  that  can  only  be  decided  upon  after 
the  result  of  the  recent  work  has  been  seen.  It  may  be  found  that  the  work  has  not 
succeeded  as  a  means  of  bank  protection,  in  which  case  some  other  plan  would  have  to 
be  adopted ;  or  the  screens  may  have  protected  the  bank,  but  not  have  changed  the  cur- 
rent, and  cut  the  sand-bar  opposite.  In  this  event  it  would  be  best  to  continue  the 
■  screen- work  around  the  bend.  Again,  the  screens  may  have  protected  the  bank  and 
caused  considerable  deposit  in  front,  and  changed  the  current  so  as  to  cut  away  a 
portion  of  the  sand-bar  opposite.  In  such  case  it  would  be  best  to  extend  the  present 
works  farther  into  the  river,  which  I  believe  would  entirely  remove  the  bar  and  change 
the  channel  to  the  Louisiana  shore,  and  form  a  sand-bar  in  front  of  the  point  in  danger 
of  being  cut  through. 

I  estimate  that  $100,000  can  be  advantageously  used  in  improving  Natcjhez  Harbor 
during  the  next  working  season. 

I  have  the  honor  to  remain,  very  respectfully, 

Joseph  Burnky. 

Maj.  W.  H.  H.  BEirrAURD,  U.  S.  A. 


P4. 

IMPROVEMENT  OF  THE  MOUTH  OF  RED  RIVER,  LOUISIANA. 

As  no  permanent  plan  for  the  improvement  of  the  month  of  Bed  Bi ver 
had  been  adopted,  it  was  decided  to  continue  the  operations,  as  hereto- 
fore, in  attempting  to  keep  the  channel  through  Lower  Bed  Biver  open 
by  means  of  the  dredge-boat,  assisted  by  a  steamer  and  two  tugs.  In 
conjunction  with  these  operations  some  3,000  linear  feet  of  dike  were 
built  at  the  Ash  Cabin  crossing,  to  retain  the  water  in  a  single  narrow 
channel. 

The  early  reports  from  the  parties  stationed  at  the  mouth  gave  such 
favorable  accounts  of  the  stage  of  water  and  the  depths  through  the 
channel,  that  it  was  thought  that  there  would  be  no  great  trouble  for 
the  boats  to  pass  through  from  the  Mississippi  to  the  head  of  the  Atch- 
afalaya.  The  conditions  were  indeed  very  favorable;  a  very  strong 
current  was  running  through  from  the  Mississippi;  so  strong,  indeed, 
that  it  was  with  the  greatest  diflBculty  that  the  boats  could  stem  it. 

During  the  previous  season,  on  the  10th  of  August,  the  gauge  at  the 
landing  reading  17.9  feet  above  low-water,  a  bar  wa«  found  to  exist  en- 
tirely across  the  mouth,  and  which  was  only  removed  by  constant  dredg- 
ing. This  past  season,  though,  with  the  river  almost  at  its  lowest  stage, 
no  bar  existed  at  the  mouth,  and  everything  was  found  to  have  been 
swept  by  the  strong  current  down  towards  the  Atchafalaya,  and  it  was 
presumed  that  the  greatest  difficulty  would  be  found  in  that  vicinity. 
Nevertheless  I  had,  in  anticipation  of  trouble,  invited  bids  from  various 
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parties  to  furnish  me  a  plant,  and  two  tugs  and  a  steamer  were  held  for 
such  times  as  I  might  need  their  services.  The  weekly  reports  received 
and  the  examination  made  by  myself  gave  me  assurance  that  we  could 
keep  the  channel  opeu. 

The  effect  of  the  current  was,  however,  to  undermine  the  banks  and 
cause  a  continual  sliding  in  of  the  soft  material  of  which  they  are  com- 
posed. This  action  continued  to  such  an  extent  that  finally  both  banks 
in  the  vicinity  of  the  Ash  Cabin,  at  which  point  we  previously  had  the 
deepest  water  for  some  400  yards  in  length,  slid  into  the  channel  and 
blocked  it  up  completely.  It  was  not  a  falling  or  sliding  in  of  the  edge 
of  the  banks,  but  it  seemed  that  the  banks  themselves  for  several  hun- 
dred feet  back  were  undermined,  causing  them  to  sink  down  and  then 
slide  into  the  partially  filled  and  narrow  channel. 

The  photographs  which  were  sent  to  the  department  fully  illustrated 
the  action  better  than  it  can  be  described. 

The  condition  of  affairs  after  the  sliding  was  worse  than  ever  known 
before.  Mr.  Barbre,  who  has  lived  in  the  vicinity  for  upwards  of  fifty 
years,  stated  that  he  had  never  seen  anything  like  it. 

The  filling  up  of  the  channel  caused  considerable  embarrassment  to 
the  steamboat  men,  as  it  became  necessary  for  them  to  make  a  transfer 
of  their  freights  between  Bed  Biver  Landing  on  the  Mississippi,  and 
Barbre's  Landing,  at  the  head  of  the  Atchafalaya.  The  embargo  lasted, 
however,  but  a  short  time.  A  rise  in  the  Mississippi  gave  soon  a  good 
navigable  stage  of  water  in  Lower  Old  Biver. 

It  is  a  matter  of  record  that  on  the  13th  of  October  the  fall  in  the 
water-surface  from  the  Mississippi  to  the  gauge  at  Barbre's  Landing  was 
7.3  feet,  nearly  all  of  this  fall  being  concentrated  in  the  stretch  between 
the  Dead  Trees  and  Chandler's  warehouse. 

While  the  above  operations  were  being  carried  on,  the  observation 
parties  were  continuing  the  measurements  and  observations  directed  to 
be  made  by  the  Board  of  Engineers  for  Fortifications  and  on  Biver  and 
Harbor  Improvement.  The  survey  of  Bayou  Cut-off  was  also  being 
made,  with  a  view  of  ascertaining  if  a  cut  through  from  Bed  Biver  to 
the  Mississippi  in  the  vicinity  of  Black  Hawk  Landing  would  not  afford 
a  solution  to  the  vexed  question  of  keeping  open  a  navigable  channel  at 
all  seasons  of  the  year  between  the  two  rivers. 

The  reports  on  the  above  were  forwarded  to  the  department  on  the 
15th  of  February,  and  printed  in  Senate  Ex.  Doc.  No.  158,  Forty -sev- 
enth Congress,  first  session. 

During  the  coming  season  it  is  proposed  to  continue  the  operations 
of  dredging,  and,  under  the  supervision  of  the  Mississippi  Biver  Com- 
mission, to  construct  such  works  as  may  be  necessary  to  check  the  en- 
largement of  the  Atchafalaya. 

The  former  appropriations  were  as  follows : 

By  act  approved  June  18,  1878 $150, 000 

By  act  approved  March  3,  1879 40,000 

On  the  30th  of  June  the  above  work  was  transferred  to  Capt.  A.  M. 
Miller,  Corps  of  Engineers,  C.  8.  A. 

Money  statement. 

Jnlj  1,  1881,  amount  available $126,  S04  64 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 35,;«92  24 

-July  1,  1882,  amount  available 90,812  40 
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COMMERCIAL  STATISTICS. 


As  the  combined  cominerc**  of  the  Red,  Ouachita,  Atchafalaya,  Bceuf,  Tensas,  Macon, 
and  connecting  streams  and  bayous  all  passes  through  the  mouth  of  Red,  reference  may 
he  had  to  the  reports  on  those  streams. 


SURVEYS  OF  MOUTH  OP  RED  RIVER,  LOUISIANA,  AND  OF  GRAND  BAYOU 

CUT-OFF. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  April  13, 1882. 

SiB:  I  have  the  honor  to  sabmit  herewith,  in  compliance  with  the  pro- 
visions of  the  river  and  harbor  act  of  March  3, 1881,  a  copy  of  a  report 
to  this  office  from  Maj.  W.  H.  H.  Benyanrd,  Corps  of  Engineers,  of  the 
results  of  a  survey  made  under  his  direction  at  the  mouth  of  Bed  Biver, 
Xiouisiana,  and  in  the  vicinity  of  Grand  Bayou  Cut-oJQf  from  Black  Hawk 
Landing  on  the  Mississippi  across  the  neck  of  land  between  the  Bed 
and  the  Mississippi  rivers. 

The  object  of  this  survey  was  a  further,  investigation  of  the  question 
of  low- water  navigation  between  the  Bed,  Atchafalaya,  and  the  Missis- 
sippi rivers,  and  in  this  connection  to  ascertain  the  changes  in  the  regi- 
men of  these  rivers  at  this  locality,  the  survey  and  observations  being 
with  a  view  to  devising  a  plan  for  the  permanent  improvement  of  the 
month  of  Bed  Biver,  with  estimates  of  cost.  This  subject  has  also  beem 
4M>nsidered  by  the  Mississippi  Biver  Commission  during  the  past  year. 
They  have  examined  the  locality  and  have  made  a  report  with  recom- 
mendations, which  is  published  in  Senate  Ex.  Doc.  No.  10,  Forty -seventh 
Congress,  first  session. 

From  all  the  information  available  it  appears  that  the  changes  now 
in  progress  show  a  continued  and  rapid  enlargement  of  the  Atchafalaya 
and  a  permanent  connection  of  this  river  with  the  Bed.  During  the  ex- 
treme low- water  of  1881  the  lower  arm  of  Old  Biver,  now  the  communi- 
cation between  the  Bed,  Atchafalaya,  and  the  Mississippi  rivers,  which 
had  been  broad  and  shallow,  with  iiat  banks  to  the  channel,  scoured 
out,  and  the  banks  became  so  steep  as  to  cave  throughout  a  considera- 
ble part  of  their  length.  At  one  period  during  the  past  year  the  level 
of  the  Mississippi  was  7.3  feet  above  the  level  of  the  Atchafalaya,  thus 
developing  toward  the  latter  a  very  strong  current  through  the  lower 
arm  of  Old  Biver.  It  is  further  reported  by  the  Mississippi  Biver  Com- 
mission that  a  continued  diversion  of  larger  parts  of  the  volume  of  the 
Mississippi  is  apprehended,  with  possible  injurious  results  to  the  naviga- 
tion of  the  Lower  Mississippi.  The  commission,  in  view  of  this,  have 
recommended  that  a  continuous  brush  sill  be  laid  across  Old  Biver,  be- 
tween TurnbulFs  Island  and  the  Mississippi,  with  the  object  of  checking 
the  enlargement  of  the  outlet  from  the  Mississippi  to  the  Atchafalaya. 

The  changes  now  reported  are  for  the  present  favorable  to  the  navi- 
gation between  the  Bed,  Atchafalaya,  and  the  Mississippi,  and  the  causes 
of  these  changes  may  aid  in  the  solution  of  the  question  of  maintaining 
a  low-water  channel  between  the  two  rivers.  In  fact,  it  appears  that  the 
Atchafalaya  receives  not  only  all  or  nearly  all  of  the  water  of  the  Bed, 
but  a  large  volume  from  the  Mississippi,  and  probably  will,  if  left  to 
itself,  continue  to  enlarge.  It  now  afiords  the  line  of  least  resistance 
for  the  flow  of  the  Bed  to  the  sea,  the  distance  to  the  Gulf  by  the  Atch- 
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afalaya  being  only  about  one-half  the  distance  to  the  mouth  of  South 
Pass  of  the  Mississippi  River. 

Several  plans  proposed  for  effecting  a  permanent  improvement  of  the 
mouth  of  Red  River  were  discussed  in  the  report  of  the  Board  of  Engi- 
neers published  in  Senate  Ex.  Doc.  No.  168,  Forty-sixth  Congress,  sec- 
ond session,  to  which  attention  is  invited. 

The  survey  at  Grand  Bayou  Cut-off,  now  reported  on  by  Major  Ben- 
yaurd,  was  made  to  determine  the  practicability  of  turning  the  Bed 
River  into  the  Mississippi  at  this  locality  by  a  cut  across  the  neck  of 
land  from  near  mouth  of  Bayou  Cocodrie  to  a  point  near  Black  Hawk 
Landing  on  the  Mississippi  River.    Major  Benyaurd  reports  that  the 
lowest  water  in  the  Red  River  at  this  point  in  1881  was  3.3  feet  below 
the  lowest  water  known  in  the  Mississippi,  that  of  1872,  and  that  dur- 
ing the  recent  survey  this  difference  of  level  varied  from  3.9  feet  to  7.8 
feet,  the  water  of  Red  River  being  below  that  of  the  Mississippi.     The 
average  duration  of  the  low- water  season  in  the  Red  is  about  twice  the 
length  of  that  in  the  Mississippi.    It  is  certain  that  an  open  cut  through 
which  a  connection  between  the  Red  and  Mississippi  could  be  made  at 
this  place  would  not  give  anything  more  than  a  high-water  channel, 
and  the  waters  of  the  Red,  in  the  usual  relative  low- water  condition  of 
the  two  rivers,  can  only  be  made  to  flow  into  the  Mississippi  by  dam- 
ming up  the  Red  below  the  proposed  cut.   T?his  might,  and  probably 
would,  result  in  deposits  in  the  river  above  the  dam  sufficient  to  produce 
obstructions  to  navigation  similar  to  the  obstructions  in  the  lower  arm 
of  Old  River.    Such  a  dam  for  closing  the  channel  of  Red  River  may 
be  built  so  as  to  cut  off  entirely  the  flow  down  Red  River  at  extreme 
high-water,  or  only  to  about  bank  height,  leaving  the  flood  to  go  over 
the  banks  and  the  crest  of  the  dam.    In  the  first  case  an  extensive  line 
of  levees  would  have  to  be  built  in  order  to  prevent  the  flood  from  gain- 
ing the  Atchafalaya  by  a  westerly  route. 

The  lowest  estimate  presented  by  Major  Benyaurd  for  making  a  con- 
nection between  the  Red  and  the  Mississippi  at  this  point  is  $824,255. 
This  is  without  the  necessary  levees  and  does  not  include  anything  for 
purchase  of  land  for  the  site  of  the  work,  or  for  damages  by  oveiSow. 

The  great  cost  of  this  plan,  the  results  of  which  will  be  uncertain,  and 
the  ever-recurring  expenditure  for  keeping  the  channel  open  should  be 
considered  before  the  plan  is  adopted.  The  plan  is  not  now  recom- 
mended. 

The  plans  heretofore  presented  may  be  briefly  stated  as  follows: 

I.  To  separate  the  Red  and  Atchafalaya  by  a  low-water  dam,  thus 
forcing  the  former  to  flow  into  the  Mississippi  through  Upper  Old  River 
and  a  cut  across  the  point  east  of  Turnbuirs  Island. 

The  effect  of  this  would  be  only  to  transfer  the  difficulties  from  the 
lower  to  the  upper  channel  at  a  considerable  expense.  The  causes  that 
operate  at  the  present  time  to  fill  up  the  narrow  water-way  of  Lower 
Old  River  would  operate  in  the  same  manner  with  the  upper  channel. 

II.  The  second  plan  referred  to  proposes  to  open  a  new  connectioo 
between  the  Red  River  and  the  Mississippi  by  way  of  the  Atchafalaya, 
Grand  River,  and  Old  Bayou  Plaquemine,  the  mouth  of  i  ild  River  to 
be  closed,  or  the  three  rivers  left  as  at  present. 

This  plan  involves  the  construction  of  locks  at  Plaquemine  having  a 
lift  of  30  feet  and  a  total  estimated  cost  of  at  least  $554,000.  The  actual 
cost  would  probably  tar  exceed  this  estimate. 

Jbjections  are  raised  to  closing  Old  River  on  account  of  overflow, 
which  wonld  result  from  high-water  in  the  Mississippi,  or  in  the  Eedy 
since  Old  River  serves  to  carry  ott'  surplus  water  from  one  river  or  the 
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ether,  depending  on  the  relative  stage  of  the  two.  Claims  for  damages 
ipeould,  of  course,  result  from  any  overflow  in  either  case. 

Another  plan  now  referred  to  by  Major  Benyaurd,  and  at  one  time  rec- 
ommended by  the  State  engineer  of  Louisiana,  is  to  close  the  Atchafa- 
laya  and  force  the  Bed  to  ^come  a  tributary  to  the  Mississippi.  Thi» 
would  involve  the  flooding  of  the  surrounding  country  at  high-water. 

It  is  possible  that  the  enlargement  of  the  cross-section  of  the  Atcha- 
falaya  may  be  prevented  by  laying  a  mattress  sill  across  its  bed  near  to> 
or  below  the  head  of  this  river ;  and  in  ca«e  that  it  is  found  necessary  to 
connect  the  Eed,  Atchafalaya,  and  the  Mississippi  by  means  of  a  canal 
and  lift  lock,  in  order  to  secure  a  navigable  channel  at  low-water,  that  a 
suitable  locality  may  be  found  above  the  mouth  of  the  fied  when  the 
difterence  of  level  will  be  much  less  than  that  at  Plaquemine. 

A  further  investigation  of  this  question  is  proposed,  and  observations 
and  measurements  will  be  continued  in  order  to  determine  the  most  prac- 
ticable plan  for  improvement  of  navigation  at  this  locality.  At  pres- 
ent none  of  the  various  plans  suggested  can  be  confidently  recommended.. 

There  is  also  submitted  herewith — 

1.  Map  of  Lower  Bed  Biver  from  Echo  Landing  to  the  Mississippi 
Biver,  including  adjacent  country. 

2.  Sketch  showing  the  connection  between  Bed  Biver  and  the  Missis- 
sippi by  way  of  the  Atchafalaya,  Grand  Biver,  ahd  Old  Bayou  Plaque- 
mine. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wbight, 
Chief  of  Engineers^ 
Brig,  and  Bvt  Maj,  Oen^ 

Hon.  BoBEBT  T.  Lincoln, 

Secretary  of  War. 


bepobt  of  majob  w.  h.  h.  benyaubd,  gobps  of  engineebs. 

United  States  Enoineeb  Office, 

Memphis^  Tenn.y  February  15, 1882. 

Geneb AL :  I  have  the  honor  to  transmit  herewith  the  following  report 
of  the  surveys  of  the  mouth  of  Bed  Biver,  Louisiana,  and  of  Grand 
Bayou  Gut-off,  with  a  view  of  considering  the  plans  presented  for  keep- 
ing open  })ermanently  the  low-water  communication  between  the  Mis- 
sissippi and  the  Bed  and  Atchafalaya  rivers. 

The  river  and  harbor  act  of  March  3  last  provided  for  the  survey  of 
the  mouth  of  the  Bed,  and  in  connection  therewith  I  was  directed  by  the 
department,  under  date  of  May  5,  at  the  request  of  Hon.  B.  F.  Jona» 
and  Hon.  £.  John  Ellis,  whose  letter  will  be  found  annexed,  to  make  a  sur- 
vey of  the  cut-off  at  Grand  Bayou,  as  projects  had  at  various  times 
been  considered  by  former  State  engineers  of  Louisiana  looking  to  the 
improvement  of  that  locality  as  an  outlet  for  Bed  Biver,  and  which  it 
was  thought  would  afford  a  solution  to  the  problem.  The  recommenda- 
tions of  the  Board  of  Engineers  for  Fortifications  and  for  Biver  and  Har- 
bor Improvement,  to  whom  the  former  report  had  been  submitted,  that 
certain  observations  and  measurements  be  made,  were  also  carri^  out 
during  the  past  two  low-water  seasons.  The  results  of  the  surveys  and 
observations  will  be  found  in  the  accompanying  reports. 
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SURVEY  OF  GRAND  BAYOU  CUT-OFF. 

While  the  distance  from  the  Mississippi  to  the  Eed  is  bat  3.4  miles  at 
this  point,  it  was  necessary  to  extend  tiie  survey  np  the  Bed  some  40 
miles  to  a  point  above  the  head  of  Long  Lake,  thence  to  and  along  the 
Bayoa  de  Glaise  and  the  Avoyelles  Prairies  to  the  town  of  Marksville, 
with  cross-lines,  so  as  to  embrace  that  entire  section.  This  was  done 
in  order  to  determine  what  effect  the  opening  of  the  outlet  and  the 
damming  of  Eed  River  below  would  have  on  the  surrounding  coantryy 
and  what  additional  works  would  be  necessary.  From  the  moath  of 
the  Cocodrie,  where  Bayou  Cut-off  enters  Red  River,  the  survey  was 
continued  southward  to  the  head  of  the  Atchafalaya,  connecting  with 
the  work  at  Old  River.  The  Mississippi  River,  for  several  miles  along 
the  front  in  the  vicinity  of  the  bayou,  was  also  included  in  the  oi>era' 
tions,  and  cross-lines  run  to  determine  the  best  location  for  the  proposed 
opening.  The  report  of  Mr.  Burrowes  will  give  in  full  the  various  opera- 
tions and  details  of  this  survey. 

The  following  are  the  main  points  of  information  derived  from  the 
survey  necessary  to  be  considered  in  the  contemplated  improvement. 

Bayou  Gut-off,  which,  as  a  narrow,  crooked  channel,  formerly  cob- 
nected  the  Mississippi  and  the  Red,  is  now  almost  completely  blocked 
with  timber  growth,  and  is  closed  at  its  head  by  a  substantial  levee. 
Its  average  width  is  about  150  feet.  An  immense  sand-bar  has  beea 
formed  in  the  Mississippi  directly  in  front  and  extending  southward  to 
a  point  about  1^  miles  below. 

The  average  fall  of  the  land  surface  from  the  Mississippi  to  the  Red, 
taken  from  the  sections  run,  is  about  10  feet. 

The  lowest  water  known  in  the  Mississippi  is  that  of  1872;  in  Red  that 
of  1881.  Taking  these  two  years  as  the  extremes,  the  difference  in  the 
low- water  level  of  the  two  streams  at  Bayou  Cut-off  was  found  to  be  3.30 
feet.  This  difference,  however,  is  very  variable  and  usually  much 
greater.  During  the  progress  of  the  surveys  the  gauge  records  show 
that  the  difference  in  level  varied  from  3.9  on  August  9  to  7.8  feet  on 
September  30. 

The  Red  at  Alexandria  reached  a  stage  on  September  29,  3.7  below 
the  zero  of  the  gauge.  This  is  the  lowest  ever  known,  being  1.1  feet 
below  the  low- water  of  1872  at  that  point. 

On  September  2  the  fall  of  the  water  surface  from  the  mouth  of  the 
Black  to  the  mouth  of  the  Cocodrie,  a  distance  of  12^  miles,  was  0.45  of 
a  foot ;  the  fall  from  the  Cocodrie  to  the  head  of  the  Atchafalaya,  15} 
miles,  was  on  the  same  day  0.60  of  a  foot.  The  greatest  slope  between 
the  mouth  of  the  Cocodrie  and  the  Atchafalaya  was  found  to  be  on  the 
18th  of  September,  when  the  water  had  fallen  at  Barbre's,  reaching  a 
stage  1.20  feet  below  the  zero  of  the  gauge  at  that  place,  and  at  Ccnco- 
drie  it  had  fallen  1.6  feet,  making  the  extreme  slope  between  the  two 
places  1.5  feet. 

In  comparison  with  the  small  slope  found  in  the  Lower  Red,  Septem- 
ber 2,  there  was  found  to  be  in  the  first  8  miles  in  Red  River  above 
the  mouth  of  the  Black,  on  the  same  day,  a  difference  of  level  of  6.4 
feet. 

The  high- water  slope  of  1881,  between  the  mouth  of  the  Black  and 
the  head  of  the  Atchafalaya,  was  found  to  be  4  feet. 

In  this  matter  of  the  water-levels,  it  may  be  well  to  insert  here,  to 
be  alluded  to  hereafter,  the  references  at  the  head  of  the  Atchafalaya. 
The  lowest  water  ever  known  at  that  point  occurred  on  September  18, 
At  which  time  the  water  surface  had  fallen  at  Barbre's  1.20  feet  below 
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Uie  zero  of  that  gauge.  This  zero  is  0.3  of  a  foot  above  the  zero  of  the 
^auge  at  Red  Eiver  Landing,  which  corresponds  to  the  low- water  of 
X872.  According  to  the  connections  made  with  the  bench-marks  of  the 
Ooast  and  Geodetic  Survey,  this  would  bring  the  extreme  low- water 
mark  at  the  head  of  the  Atchafalaya  1.86  feet  above  the  mean  level  of 
t;he  Gulf. 

In  the  plan  in  question  it  is  proposed  to  make  a  cut  from  the  Missis- 
sippi to  the  Red  in  the  vicinity  of  Black  Hawk  Landing  with  a  view 
of  bringing  the  latter  stream  out  into  the  Mississippi  at  that  point.  A 
reference  to  the  levels  above  referred  to  will  show  that  in  the  exceptional 
case  of  the  stage  of  water  in  the  Red  being  higher  than  that  in  the 
Mississippi,  the  latter  will  flow  in  and  seek  the  lower  levels  of  the  At- 
chafalaya. An  inspection  of  the  gauge  records  for  the  past  eleven 
years  at  Alexandria  and  at  Red  River  Landing  shows  that  at  an  as- 
sumed stage  of  low-water  in  each  stream,  the  average  duration  of  the 
low-water  season  in  the  Red  is  about  twice  the  length  of  that  in  the 
Mississippi,  and  that,  though  a  rise  has  occasionally  occurred  in  the  Red^ 
it  has  not  lasted  entirely  through  the  low-water  season,  nor  sufficiently 
long  to  affect  the  general  conclusion  above  stated.  It  is  doubtful  if  the 
passage  through  which  the  connection  would  be  made  would  give  any- 
thing more  than  a  high- water  channel. 

If  the  waters  of  Red  were  closed  below  the  outlet  by  a  dam,  the 
water  (in  the  usual  relative  low- water  condition  of  the  two  rivers) 
iQ  the  Red  would  be  held  until  sufficient  head  was  obtained  to  allow 
the  surplus  to  flow  into  the  Mississippi.  Taking  into  account  the  sedi- 
mentary character  of  the  two  streams,  the  check  in  the  flow  caused  by 
Ihe  dam  would  in  nearly  all  cases  produce  a  deposit  sufficient  to  cause 
Obstructions  to  navigation,  and  mechanical  devices  would  have  to  be  re- 
sorted to  in  order  to  remove  the  same,  as  is  now  done  at  the  present 
siouth  of  Red.  It  might  occasionally  happen  that  the  rise  in  Red  would 
have  sufficient  velocity  to  carry  out  these  deposits,  but  the  exception 
would  only  be  at  long  intervals. 

The  dam  for  closing  the  channel  of  Red  River  may  be  built  so  as  to 
oat  off  entirely  the  flow  down  Red  River  at  extreme  high-water,  or  only 
to  about  bank  height,  leaving  the  flood  to  go  over  the  crest  of  same. 

In  the  first  instance,  as  the  whole  country  to  the  west  is  annually  in- 
undated by  high- water,  either  from  flood  in  the  Red  alone  or  by  a  com- 
hination  of  floods  in  both  the  Red  and  the  Mississippi,  an  extensive  line 
of  levees  would  have  to  be  built  in  order  to  prevent  the  flood  from  gain- 
ing the  Atchafalaya  by  a  westerly  route.  The  line  might  be  run  di- 
rectly from  the  dam  westerly  to  the  Avoyelles  Prairies,  or  along  the 
bank  of  the  Red  northerly  until  the  high  land  is  reached  in  the  vicinity 
of  Choctaw  Bayou.  The  estimates  for  the  latter  are  much  less  than  in 
the  former.  The  various  bayous,  like  the  AUemands,  the  Choctaw, 
the  Rouge,  the  Lenoir,  Grande  River,  the  Avoyelles,  and  Lake  Long,  all 
drain  into  Red  River  at  low-water,  but  they  take  water  from  it  at  high- 
water.  All  this  water  escaping  below  the  Choctaw,  reaches  the  bank  of 
the  De  Glaise  about  the  Big  Bend,  runs  into  it  along  its  eastern  side,  and 
overflows  all  the  country  between  this  stream  and  the  Red,  and  finally 
escapes  into  the  Atchafalaya  above  the  mouth  of  the  De  Glaise,  or  into 
Red  River  above.  With  the  present  plan  of  closing  the  river  by  a  high- 
water  dam  and  levees,  if  the  bayous  above  the  Choctaw  high  lands 
were  not  effectually  closed,  the  surplus  water  would  find  its  way  to  the 
Atchafalaya  to  the  west  of  the  De  Glaise,  and  to  the  Teche  by  way  of 
the  Bceuf. 

I  believe  this  plan  was  the  one  considered  by  Louis  Hebert  when 
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State  engineer,  in  1858,  and  the  one  alladed  to  in  the  letter  of  Hon.  Mr. 
Jonas  and  Hon.  Mr.  EUis.  He  presented  no  estimate  for  the  work,  as 
he  declared  the  plan  utterly  imprcuiticcLble.  It  was  first  brought  forward 
by  George  T.  Dunbar,  when  State  engineer,  in  1839.  Though  I  have 
never  been  able  to  find  his  report,  or  his  full  plan,  I  found  that  the  esti- 
mated cost  was  placed  at  $2,000,000.  Mr.  J.  K.  Duncan,  in  1860,  whea 
making  his  report  on  the  Plaquemine  route,  merely  alluded  to  tiie 
Bayou  Gut-off  as  an  auxiliary  work,  proposing  to  make  communication 
to  the  Bed  Biver  region  by  means  of  similar  slackwater  navigation. 
His  estimate  for  the  excavation  was  $646,775.50,  and  for  the  lock 
^221,333.50,  a  total  of  $808,109  j  no  levees  or  other  auxiliary  work  l>eing 
needed. 

In  connection  with  plan  for  outlet  without  extreme  high-water  dam 
and  levees,  a  dam  across  Long  Lake  is  included  to  prevent  a  discharge 
from  Bed  at  that  point,  where  otherwise  a  discharge  takes  place  at  a 
moderate  stage  in  Bed. 

The  following  are  the  estimates  for  the  plan  of  opening  Bayou  Cut- 
off as  above: 

Outlet  along  line  No.  1,  with  extreme  high- water  dam  and  levee,  up 

rijfht  bank  of  Red  River,  to  Marksville  Prairie 11,217,767  85 

Outlet  along  line  No.  1,  with  extreme  high-water  dam  and  levee,  by 

way  of  Bayou  de  Glaise,  to  Marksville  Prairie 1, 248, 986  06 

Outlet  alone  line  No.  2.  with  extreme  high- water  dam  and  levee,  up 

right  bank  of  Red  River,  to  Marksville  Prairie 1, 130, 079  50 

Outlet  along  line  No.  2.  with  extreme  high-water  dam  and  levee,  by 

way  of  Bayou  de  Glaise,  to  Marksville  Prairie 1, 161, 297  70 

Outlet  without  levee  along  line  No.  1 911,943  30 

Outlet  without  levee  along  line  No.  2 824,254  95 

For  details  of  the  above  estimates  see  accompanying  report. 

In  addition  to  the  estimates  for  actaal  work  there  must  be  added  the 
amonnts  which  must  be  paid  to  individuals  for  land,  &c.,  taken  for  the 
proper  execution  of  the  plans. 

In  the  plan  with  a  bank-height  dam  the  high-water  conditions  remain 
as  at  present,  and  as  set  forth  in  previous  communications  on  this  sub- 
ject. It,  however,  alters  the  low- water  condition  at  the  present  mouth 
of  Bed,  and  introduces  new  elements  into  the  problem  at  that  locality. 
As  all  water  at  a  low  stage  is  cut  off  from  the  Atchafalaya.  that  stream 
must  derive  its  volume  from  the  Mississippi  through  Old  River.  With 
the  constant  increase  in  the  section  of  the  Atchafalaya  an  increased 
volume  of  water  will  be  drawn  from  the  Mississippi,  which  will  tend  to 
enlarge  the  narrow  sections  of  Old  Biver  and  keep  that  channel  open 
during  the  season  of  low-water.  The  effect  of  such  an  increasing  out- 
let upon  the  navigation  of  the  main  river,  in  my  opinion,  cannot  be  other- 
wise than  detrimental. 

The  estimates  herewith  attached  are  for  the  excavation  of  a  cut  frt)m 
the  Mississippi  to  the  Red,  taken  at  100  feet  on  the  bottom.  This  was 
the  smallest  width  that  it  seems  desirable  to  take,  considering  the  size 
of  the  boats.  The  excavation  required  is  so  great  that  any  increase  be- 
yond that  width  greatly  adds  to  the  cost. 

For  the  extreme  high-water  dam  and  levees  the  estimates  are  for  a 
dam  with  base  of  520  feet,  and  for  levees  with  a  crown  of  14  feet  and 
alopes  2^  to  1  foot. 

For  the  bank-height  dam  the  estimates  are  for  a  brush  construction 
with  base  of  440  feet.  The  bottom,  on  account  of  the  nature  of  the 
soil,  is  protected  by  a  mattress  apron  900  feet  below,  and  the  banks  on 
either  side  are  protected  up  to  the  top  fo^  a  distcince  of  900  feet  above 
and  below  the  dam,  all  covered  with  a  heavy  ballast  of  stone. 


APPENDIX   P.  1519 

The  great  cost  of  this  plan,  with  the  difficulties  and  uncertainties,  to< 
^ether  with  the  cost  also  of  keeping  the  channel  open,  combine  to 
render  any  plan  for  an  opening  at  Bayou  Cut-off  impracticable. 

SURVEYS  AND  OBSBEVATIONS  AT  THE  MOUTH  OF  BED. 

The  surveys  at  the  mouth  of  Eed  were  continued  during  the  seasons 
of  1880  and  1881.  The  report  of  the  former  year  will  be  found  in  Ap- 
pendix P  of  the  Report  of  the  Chief  of  Engineers  for  1881;  that  for  the 
past  season  will  be  found  annexed,  together  with  the  maps  referring  to 
lK>th  years.  In  the  latter  case  it  was  merely  necessary  to  have  the  lines 
And  sections  of  the  previous  surveys  accurately  re-run  and  the  neces- 
sary comparisons  made. 

The  survey  of  1880  shows  that  as  a  general  thing  a  fill  took  place  ih 
the  channel  of  Lower  Old  River  from  the  Mississippi  to  the  Atchafalaya, 
and  that  the  Atchafalaya  ^continued  to  increase  throughout. 

At  the  mouth  of  Old  River  (Mississippi)  on  the  10th  of  August,  1880, 
with  the  gauge  at  Red  River  Lauding  reading  17  feet  above  low- water 
(1872),  a  bar  was  found  stretched  entirely  across  the  mouth,  through 
which  a  channel  had  to  be  maintained  with  the  dredge;  the  position  of 
this  cut  is  shown  on  Rees's  map.  The  lowest  reading  observed  on  the 
Red  River  Landing  gauge  wa«  6.1  feet  on  October  26,  and  at  Barbre's  5.0 
feet  on  October  27.  In  the  channel  through  Lower  Old  River  the  bar» 
were  being  built  up,  and  becoming  more  bluff  on  the  edges,  confining 
the  water  to  a  narrower  channel,  which  would  tend  to  deepen  the  same« 
The  bar  which  had  previously  existed  at  "the  Gut^'  was  found  to  have 
moved  towards  the  Atchafalaya.  During  the  season  of  low-water,  ex- 
tending over  three  months,  the  cuiTcnt  flowed  towards  the  Mississippi 
fifty-six  days,  flowed  towards  the  Atchafalaya  fifty-six  days,  and  during 
thirteen  days  showed  no  appreciable  current  either  way.  These  con- 
ditions were  not  very  favorable  for  keeping- the  channel  open  except  by 
constant  dredging.  A  fill  occurred  throughout  the  entire  channel  com* 
pared  with  the  results  of  the  survey  of  1878-'79. 

During  the  season  of  1881  the  survey  shows  that  the  condition  of 
affairs  was  very  materially  changed.  There  was  a  constant  current  from 
the  Mississippi  towards  the  Atchafalaya,  which  has  continued  to  the 
present  date.  At  the  mouth  the  bar  alluded  to  as  existing  in  1880  was 
found  to  have  been  swept  entirely  away,  and  though  the  Mississippi 
reached  a  stage  at  the  landing  3.4  above  the  low-water  of  1872,  a  depth 
sufficient  for  all  purposes  of  navigation  was  found  directly  through  the 
middle  of  the  channel  at  that  point. 

A  very  decided  increase  was  found  in  the  sections  of  the  Atchafalaya, 
<;ompared  with  the  previous  surveys,  except  in  the  first  section,  at  the 
head,  where  formerly  a  deep  hole  existed,  caused  by  the  eddy  formed 
by  the  union  of  the  waters  from  the  Mississippi  and  from  the  Red.  This 
increase  of  section  throughout  the  Atchafalaya  was  found  to  have  taken 
place  in  the  low- water  sections,  and  amounted  to  an  average  of  about 
^,100  square  feet  per  section.  The  condition  of  the  banks  late  in  the 
season  showed  that  considerable  caving  had  been  taking  place. 

In  Old  River  this  last  survey  showed  also  a  decided  scour,  varying 
from  4  to  11  feet  in  the  channel  proper,  from  the  Mississippi  through  to 
the  head  of  the  Atchafalaya,  while  to  some  extent  the  bars  have  been 
built  up,  rendering  them  more  bluff  on  the  edges.  As  observed  before, 
the  cuiTent  was  from  the  Mississippi.  The  lowest  observed  reading  on 
the  gauge  at  the  lauding  was  3.4  on  the  21st  of  September.  The  same 
day  at  Barbre's  it  was  0.8  of  a  foot  below  the  zero  of  the  gauge.    The 
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lowest  observed  reading  at  that  place  was  on  September  18,  when  the 
water  fell  to  1.20  feet  below  the  zero.  About  this  time  the  Mississippi 
commenced  rising,  the  Bed  remaining  low,  and  the  difference  in  the  two 
gauges  reached  7.3  feet  on  the  13th  of  October.  This  great  fall  was 
mostly  concentrated  in  the  stretch  between  the  Ash  Cabin  and  the 
Atchafalaya,  and  caused  the  scour  above  alluded  to.  So  strong  was 
this  current  in  the  earlier  stages  that  no  boat  coming  out  was  able  to 
stem  it  without  assistance  from  our  fleet.  This  scour  became  so  great 
that  the  banks  were  unable  to  stand,  and  finally  for  several  miles  on  both 
sides  of  the  channel,  extending  from  a  point  above  the  Ash  Cabin  to 
Chandler's,  the  whole  mass  slid  into  the  channel  and  blocked  it  up.  Had 
the  rise  not  continued,  it  is  probable  that  the  channel  would  have  re- 
mained  closed  for  a  longer  period  than  it  did,  though  the  dredge  and 
tugs  were  kept  constantly  at  work. 

The  results  of  the  surveys  of  the  past  three  years  show  conclusively 
that  the  Atchafalaya  is  gradually  increasing  in  size,  which,  if  continued, 
will  lead  eventually  to  the  absorption  of  the  Eed.  The  survey  of  the  past 
year  shows  in  addition  a  decided  scour  through  Lower  Old  River,  with  a 
lowering  of  the  low- water  line  at  the  head  of  the  Atchafalaya.  Should 
these  influences  continue,  the  tendency  will  be  towards  a  continued  in- 
flux from  the  Mississippi,  the  scouring  effect  of  which,  aided  by  the 
annual  work  of  dredging,  will  tend  to  keep  the  channel  open,  retarded 
only  by  the  sliding  in  and  caving  of  the  newly  made  banks  of  Lower 
Old  Biver.  In  the  Mississippi,  above  the  mouth  of  the  Bed,  in  the 
vicinity  of  Carres  Point,  the  banks  are  caving  quite  rapidly,  a  continua- 
tion of  which  down  stream  will  eventually  throw  the  current  from  the 
Mississippi  more  directly  in  the  mouth  of  Old  Biver.  All  these  causes 
may  aid  in  the  solution  of  the  question  of  maintaining  a  low- water  chan- 
nel open  through  from  the  Mississippi  to  the  Atchafalaya.  The  danger 
may  be,  however,  that  the  enlargement  of  these  channels  will  take  so 
large  a  volume  of  water  frotai  the  Mississippi  as  to  injure  the  naviga- 
tion of  that  stream,  and  call  for  work  to  prevent  the  further  enlargement 
of  that  stream.  I  do  not  think  that  this  danger  in  unfounded  after 
the  experience  of  last  season,  when  the  relative  stages  of  the  water  of 
Hie  Mississippi  and  the  Bed  were  such,  when  combined  with  the  dredging, 
as  to  have  produced  the  scour  and  depth  of  channel  in  Lower  Old  Biver. 
The  observations  and  measurements,  however,  which  will  be  continued, 
will  throw  additional  light  on  this  question. 

On  the  other  hand,  should  the  changes  alluded  to  above  not  take 
place,  leaving  the  channel- way  in  the  condition  it  has  been  for  several 
years,  with  the  current  alternating  in  or  out,  according  to  the  relative 
stages  in  the  Mississippi  and  Bed,  dredging  or  operations  of  a  like  nature 
will  have  to  be  resorted  to  to  keep  the  channel  open  temporarily. 

The  only  plan  that  has  been  considered  heretofore  for  a  permanent 
improvement  to  be  applied  to  the  immediate  locality  is  that  of  closing* 
Old  Biver  at  the  head  of  Tumbull's  Island,  and  forcing  Bed  down 
Upper  Old  Biver,  thence  by  a  canal  out  into  the  Mississippi  at  or  near 
Can^s  Point.  This  was  considered  and  reported  upon  adversely  by  th^' 
Board  of  Engineers.  In  its  outlines  it  is  like  the  Bayou  Cut-off  route, 
with  the  advantage  of  being  more  economical  in  carrying  out.  Accord- 
ing to  the  survey  of  1878,  the  bottom  of  Upper  Old  River  averaged  about 
5  feet  above  Lower  Old  Biver.  The  cutting  out  of  the  latter  and  the  silt- 
ing up  of  the  former  has  increased  this  difierence  of  level  to  about  an 
average  of  10  feet. 

I  must  say  that  I  can  recommend  no  suitable  project  for  the  permanent 
improvement  of  the  mouth  of  Bed,  to  be  applied  to  that  particular  locality. 
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One  plan  advanced  before  the  war  by  Loais  Hebert,  when  State  en- 
^neer,  was  to  close  the  Atchafalaya  in  the  vicinity  of  Simmsport,  or  at 
some  point  below  the  De  Glaise,  and  force  the  Bed  to  bcfcome  a  tribu- 
-tary  to  the  Mississippi.  This  would  cut  off  the  whole  region  of  rich 
<^onntry  below  from  any  water  communication  with  the  Mississippi,  and 
^would  call  for  additional  work  throughout  Lower  Ked  Biver  Valley  and 
£Llong  the  Mississippi.  !No  intelligent  discussion  of  this  plan  could  be 
made  without  the  results  of  survey,  extending  over  some  hundreds  of 
miles,  so  as  to  embrace  the  surrounding  country  and  the  rivers  likely 
to  be  affected  by  the  work  necessary  to  affect  a  closure  of  that  import- 
ant stream. 

Accompanying  this  report  are  the  following  maps  and  plates: 

Map  of  survey  of  Bayou  Cutroff  (tracings),  7  sheetH. 
Protiles  and  sectioos  of  Bayou  Cut-oif,  f  roll. 
MapH  of  survey  of  mouth  of  Red  River  (traciuffs),  2  sheets. 
Sections  of  survey  of  mouth  of  Red  River,  1  roll. 

Very  re8i)ectfully,  your  obedient  servant, 

\V.  H.  H.  Benyaurd, 

Major  of  Ungi aeers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U,  8.  A. 


LEI  TEE  OF  THE  HON.  B.  F.  JONAS  AND  THE  HON.  E.  JOHN  ELLIS. 

Washington,  D.  C,  May  2,  1881. 

General:  At  the  last  session  of  the  Forty-sixth  Congress,  in  the  bill  making  ap- 
propriations for  the  improvement  of  certain  rivers  and  harbors,  a  clause  was  inserted 
directing  the  Cliief  of  Engineers  to  cause  an  accurate  survey  of  the  mouth  of  Red 
fiiver,  in  Louisiana,  to  be  made,  and  a  plan  reported,  with  estimate  and  cost,  forit« 
permanent  improvement. 

The  danger  that  seriously  threatens  the  month  of  Red  River  is,  as  is  well  known, 
that  the  Atchafalaya  River,  which  deflects  from  Red  River  at  a  point  about  5  miles 
from  the  junction  of  the  Red  with  the  Mississippi,  is  rapidly  widening  and  deepen- 
ing, and  is  gradually  absorbing  the  entire  volume  of  water  that  flows  down  Red 
Kiver.  Between  said  point  of  deflection  of  the  Atchafalaya  and  the  mouth  of  Red 
River  a  serious  bar  has  formed,  through  which  a  channel  for  navigation  is  kept  open 
only  by  constant  dredging.  Unless  this  state  of  affairs  be  remedied  speedily.  Red 
River  will  cease  to  flow  into  the  Mississippi,  and  the  mouth  of  the  Atchafalaya  will 
become  the  mouth  of  Red  River. 

This  subject  was  seriously  considered  before  the  war  by  the  authorities  of  Louisiana, 
tmd  after  a  survey  the  State  engineers  recommended  the  opening  of  Cut-off  Bayou,  a 
large  and  deep  bayou  which  is  some  4  miles  in  length,  and,  beginning  near  the  Missia- 
aippi  River,  flows  westwardly  into  Red  River  at  a  point  18  miles  above  the  mouth  of 
that  river.  The  opening  of  this  bayou,  coupled  with  a  dam  at  some  point  on  Red 
River  below  the  mouth  of  the  bayou,  it  was  thought,  would  force  Red  River  through 
the  channel  at  Bayou  Cut-off,  and  thus  establish  for  it  a  Junction  with  the  Mississippi 
aoroe  14  miles  above  the  present  point  of  Junction. 

So  favorably  was  this  plan  considered  that  the  Louisiana  legislature  appropriated 
n  sum  of  money  to  carry  it  into  execution,  but  the  occurrence  of  the  civil  war  pre- 
vented. 

We  beg  to  submit  a  map  showing  the  position  of  the  present  mouth  of  Red  River, 
the  Atchafalaya,  the  bar,  and  also  the  Cut-off  Bayou. 

We  regard  the  plan  of  opening  **  Cut-off  Bayou  "  as  of  sufficient  importance  to  make 
it  our  duty  to  suggest  it,  that  it  may  be  considered  along  with  such  other  plans  and 
theories  as  may  engage  the  attention  of  the  engineers  in  enarge  of  this  most  important 
work. 

With  great  respect,  we  are,  your  obedient  servants, 

B.  F.  Jonas,  U.  S.  S., 

£.  John  Elus,  Member  Congress, 

Louisiana. 

Maj.  Gen.  Wright,  U,  S.  A., 

thief  of  Knginterh. 

96  E 
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[First  indonement.] 

Office  Chief  of  Engineers, 

U.  S.  Armt, 

May  5,  It^l. 

Respectfully  referred  to  Mug.  W.  H.  H.  BeDyanrd,  Corps  of  En^neers,  for  connderft- 
tion  and  report  in  connection  with  the  survey  and  report  provided  for  in  the  river 
and  harbor  act  of  March  3,  1881. 

By  command  of  Brigadier- General  Wright. 

John  G.  Parkk, 
Lieutenant'  Colonel  of  Enginem, 

Bvt,  Maj,  Gen,,  U.  S.  J. 


6band  bayou  cut-off. 

report  of  mr.  f.  8.  burrowes,  assistant  engineer. 

United  Stater  Engineer  Offick, 
Memphis,  Tenn.,  — , 


Major:  I  have  the  honor  to  submit  the  following  report  of  the  results  of  the  sor- 
yey  of  Grand  Cut-off  Baj'ou,  Louisiana,  accompanied  by  maps,  profiles,  and  sections, 
and  estimates  of  cost  of  suggested  improvement. 

The  object  of  the  survey,  as  conveyed  in  your  verbal  instructions,  was  to  make  s 
thorough  examination  of  the  neck  of  land  between  the  Mississippi  and  Red  rivers, 
along  and  near  Grand  Cut-off  Bayou,  so  as  to  be  able  to  determine  upon  the  feasibility 
and  probable  cost  of  making  a  new  mouth  for  Red  River  near  that  point.  Tou  also 
ordered  as  much  as  possible  of  the  adjacent  portion  of  Red  River  to  be  surveyed,  so  as 
to  be  able  to  judge  what  effect  the  making  of  such  an  outlet  would  have  upon  the 
adjoining  bottom  lands. 

In  obedience  to  these  instructions  I  left  this  place  early  in  July  last,  and  arrived  at 
Black  Hawk  Landing  on  the  16th  of  the  same  month,  accompanied  by  the  following 
party:  William  Shelton,  levelman;  J.  Jay  Smith,  recorder;  a  rodman,  a  cook,  and 
four  skiffmen.  The  personnel  of  the  party  remained  the  same,  with  the  exception  of 
Todmen  and  skiffmen,  throughout  the  survey. 

These  last  left  and  had  to  be  replaced  several  times  during  the  period  we  were  in 
the  field,  on  account  of  attacks  from  prevailing  fevers,  from  which  the  whole  party 
suffered  considerably. 

Three  men  I  know  of  died  soon  after  leaving  the  party  on  account  of  sickness.  This 
of  course  delayed  the  work  to  some  extent,  as  it  was  almost  impossible  to  secure  new 
men  immediately  in  that  locality.  With  this  exception  the  survey  moved  along 
smoothly  and  satisfactorily. 

location  of  grand  cut-off  bayou. 

Grand  Cut-off  Bayou  is  a  deep,  crooked  ditch  about  150  feet  wide,  through  which 
the  waters  of  Mississippi  and  Red  rivers  used  to  mingle  at  a  medium  high  stage.  A 
dam  or  levee  across  its  Mississippi  end  now  severs  this  connection.  It  is  situated  in 
the  parish  of  Concordia,  La.,  about  16  miles  above  the  present  month  of  Red  River. 
Black  Hawk  Landing,  on  the  Mississippi,  is  about  2  miles  below  the  cut-off.  I  en- 
camped at  this  point,  and  remained  there  until  I  bad  finished  the  survey  connecting 
the  two  rivers.  During  the  further  progress  of  the  work  camp  was  moved  by  skiff 
and  steamboat  from  point  to  point  on  Red  River,  so  as  to  be  conveniently  situated  for 
its  prosecution. 

EXTENT  of  and  MANNER  OF  MAKING  SURVEY. 

Starting  at  a  point  on  the  bank  of  the  Mississippi  River  about  one  mile  below  Bl&ck 
Hawk  Landing,  a  meandering  transit  line  was  run  up  to  and  thence  along  Grand  Cut- 
off Bay^ou  and  Bayou  Cocodrie  to  Red  River.  Two  other  lines  (marked  on  the  map 
line  No.  1  and  line  No.  2,  lespcctively)  were  then  run  out,  joining  the  two  rivers  sontb 
of  the  cut-off.  Points  were  located  to  determine  the  extent  of  the  sand  bar  abov« 
Black  Hawk  Landing ;  a  stadia  line  from  the  cut-off  was  run  1  mile  farther  up  old 
bank  of  the  Mississippi ;  soundings  taken  in  front  of  and  below  Black  Hawk  LanaiDg« 
and  tbe  survey  connected  with  a  triangulation  station  of  the  Coast  and  Geodetic 
Survey. 

Lines  of  checked  levels  accompanied  all  of  this  portion  of  the  survey,  the  distaaoes 
in  which  were  obtained  by  chain  measurement  and  checked  by  calculation. 

A  water  gauge  was  establiMhed  in  the  Mississippi  River  at  Black  Hawk  LandiaK^ 
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and  daily  readings  taken  thereon  while  the  party  was  in  the  vicinity.  A  record  was 
also  kept  of  the  stage  of  water  in  Red  River  at  month  of  Bayou  Cocodrie  during  the 
months  of  August  and  8eptemher. 

Red  River  was  then  surveyed  for  a  distance  of  40  miles  oonueoting  at  its  lower  end 
'With  survey  of  the  mouth  made  hy  Mr.  W.  M.  Rees  in  18ti0.  The  method  of  making 
the  river  survey  was  the  ordinary  one  of  locating  points  hy  trangulation  aud  filling 
in  blank  lines  between  by  stadia  measurements. 

A  stream  of  the  character  of  this  portion  of  Red  River  (narrow  and  crooked,  with 
heavily-timbered  banks)  ofTers  great  obstacles  to  the  making  of  an  accurate  trigono- 
metrical survey  of  its  coarse,  as,  with  a  party  unable  to  use  much  time  clearing  TineHf 
the  triangles  will  necessarily  be  distorted  in  shape.  Considering  the  instruments  used 
(the  ordinary  field  transit)  and  the  rapidity  with  which  the  work  was  done,  the  resuHs 
obtained  were  very  satisfactory.  The  base  lines  were  carefully  measured  with  a  steel 
tape,  the  distances  between  check  bases  being  from  12  to  15  miles,  and  the  discrepan- 
cies between  their  calculated  and  measured  lengths  were  very  little  over  1  foot.  A 
line  of  ordinary  levels  accompanied  the  whole  of  the  triangulation,  in  order  to  arrive 
at  the  slope  of  the  water  suriace  and  the  general  height  of  the  banks.  Cross-sections 
of  the  river  were  sounded  at  frequent  intervals  and  the  line  of  deepest  water  thus 
determined. 

lu  order  to  arrive  at  the  width  of  the  swamps  between  Red  River  and  the  highlands, 
or  prairie,  on  which  is  situated  the  town  of  Marksville,  a  meandering  transit  Tine  was 
mn  from  Marcotte  Landing  back  to  and  along  the  Bayou  De  Qlaise  and  the  prairie  to 
within  2  miles  of  the  town  of  Marksville,  a  distance  of  26  miles.  The  distances  along 
this  line  were  obtained  by  stadia  measurements,  and,  on  comparison,  were  found  to 
a^ree  closely  with  the  sectional  map  of  Avoyelles  Parish.  A  line  of  levels  accompa- 
nied the  above  stadia  line  across  the  swamp  from  Marcotte  Landing  to  Bayou  De 
Glaise,  a  distance  of  7  miles. 

The  base  of  levels  assumed  for  the  entire  survey  is  the  elevation  of  lowest  water  of 
1881  in  Red  River  at  mouth  of  Bayou  Cocodrie,  and  reads  0.20  of  a  foot  on  gauge  at 
Barbre's  Landing.  The  elevation  of  bench-mark  of  Coast  and  Geodetic  Survey  at 
Black  Hawk  Landing  above  tbis  base  is  48.745  feet. 

This  survey  will  not  furnish  all  the  data  it  would  be  well  to  have  in  order  to  de- 
termine the  cost  and  effect  of  the  suggestea  plan  of  improvement ;  but  as  an  exhaust- 
ive one  would  include,  ])erhaps,  a  hundred  more  miles  of  river  (a  distance  it  would 
have  been  impossible  to  get  over  with  my  party  in  one  season),  the  work  was  confined 
to  what  was  judged  to  be  the  section  of  country  having  the  most  direct  bearing  on  the 
discussion  of  this  scheme. 

■ 

DESCRIPTION  OF  SURVEYED  PORTION  OF  RED  RIVER. 

From  the  head  of  Tumbuirs  Island  to  the  end  of  the  survey  the  river  has  been 
practically  abandoned  for  agricultural  purposes,  there  being  at  present  only  two 
points  in  reach  at  which  crops  are  made.  The  first  is  a  narrow  strip  of  cleared  land, 
following  the  south  bank  of  Grand  Cut-off  Bayou  and  Bayou  Cocodrie  to  Red  River, 
and  the  other  is  a  plantation  containing  200  acres,  2  miles  above  the  mouth  of  Black 
River.  Other  smaller  pieces  of  land  at,  and  a  short  distance  below,  the  mouth  of 
Black  River  have  been  cleared  and  cultivated  for  a  time,  but  overflows  and  sickness 
have  driven  tbe  settlers  out  of  the  country  and  allowed  their  places  to  grow  up  in 
thicket.  The  banks  along  this  portion  vary  in  height  from  37  to  47  feet  above  low- 
water,  are  all  below  high-water  mark,  and  entirely  unprotected  by  levees.  They  are 
heavily  covered  with  a  thick  undergrowth  and  timber  common  to  that  portion  of  Lou- 
isiana, being  principally  willow,  bitter  pecan,  ash,  honey-locust,  white  and  other  va- 
rieties of  oak,  cypress,  persimmon,  hackberry,  and  sycamore.  This  timber  is  valua- 
ble chiefly  for  fuel.  Several  yards  are  maintained  near  the  mouth  of  Black  River 
which  get  out  cord- wood,  principally  ash,  for  steamboat  use.  The  cypress  and  other 
timber  fit  for  dimension  lumber  has  been  pretty  thoroughly  culled  out.  The  charac- 
ter of  the  bed  and  banks  is  similar  to  other  portions  of  the  alluvial  bottom,  consist- 
ing of  a  substratum  of  blue  clay  and  a  layer  of  sand  some  15  feet  in  thickness,  cov- 
ered with  sedimentary  deposit. 

The  banks  of  the  river  were  found  to  be  very  unstable,  especially  during  the  lowest 
fetage  of  water.  The  manner  of  their  movement  was  almost  universally  of  the  na* 
ture  of  a  slide.  In  most  cases  the  layer  of  sand  seemed  to  have  advanced  bodilv  to- 
wards the  river,  apfiarently  slipping  on  the  substratum  of  clay,  and  in  many  places 
the  effect  of  these  slides  extended  back  several  hundred  feet. 

BAYOU  DB  GLAISE. 

Marcotte  Landing,  the  point  from  which  the  Bayou  De  Glaise  line  was  started^  is 
situated  on  an  elevated  piece  of  ground,  commonly  known  as  Rabbit  Island,  8  miles 
above  the  head  of  the  Atcbafalaya  River.    A  road  leads  from  here  across  the  swamp 
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and  meets  Bayoa  De  Glaise  about  the  middle  of  the  Bi^  Bend.  This  road  is  good  dur- 
ing the  dry  season,  thus  making  Marcotte  Landing  a  shipping  point  for  the  Big  Bend 
daring  low- water.  Two  thousand  bales  of  cottoii  have  been  shipped  and  the  neoes- 
81^  supplies  received  at  this  point  during  a  season. 

The  portion  of  Bayou  De  Glaise  alon^  which  the  line  was  run  (being  the  upper  half 
of  the  Big  Bend)  was  found  to  be  practically  dry  during  extreme  low-wat«r.  A  strip 
of  highly  cultivsired  laud,  varying  in  width  from  three-fourths  to  one  and  a  half  miles, 
follows  the  bayou  tbrougnont  this  distance.  More  than  two-thirds  of  this  cleared  strip 
is  on  the  south  side  of  the  bayou,  and  has  been  protected  by^  a  levee  rnnniug  along 
the  right  bank.  This  levee  is*  at  present  badly  in  need  of  repair,  and  should  bemiaea 
several  feet  thionghoiit  its  entire  length  to  keep  out  floods  such  as  that  of  1874,  which 
flowed  over  it  in  many  places. 

The  left  bank  is  almost  entirely  submerged  at  times  of  very  high-water. 

Boats  navigate  the  bayou  during  medium  high-water,  but  for  seven  or  eight  months 
in  the  year  the  products  of  the  country  are  shipped,  and  supplies  received,  either  at 
Marcotte  or  Water  Valley  landing  on  Red  River,  or  by  way  of  the  Cut-off  road  at 
Big  Bend  Landing,  or  Simmsport  on  the  Atchafalaya. 

The  survey  line  left  the  bayou  about  2  miles  below  Moreauville,  and  ran  3  miles 
across  the  swamp  to  Markbville  Prairie,  along  the  edge  of  which  it  followed  to  a  point 
nearly  opposite  the  town  of  Marks ville.  This  prairie  is  about  20  feet  above  high- 
water,  and  is  cultivated  throughout  almost  its  entire  extent.  It«  yield  per  acre  is  not 
nearly  so  large  as  that  of  the  bottom  lands  along  Bayou  De  Glaise,  but  its  freedom 
from  overflow  makeH  it  desirable  farming  and  grazing  property.  Its  shipping  points 
are  Ware's,  Barbiu's,  and  other  landings  on  Red  River. 

The  unreclaimed  bottom  lauds  included  between  Red  River,  Bayou  De  Glaise,  and 
Marksville  Hills,  are  utilized  only  as  an  immense  range  for  stock  owned  by  people 
residing  on  the  prairie  and  along  the  bayou.  The  natural  increase  makes  this  onli- 
narily  a  profitable  business,  but  some  years  floods  come  so  rapidly  down  Red  River 
that  it  is  impossible  to  get  the  stock  to  a  place  of  safety,  and  much  of  il  is  loet. 

LAKE  LONG. 

The  distance  across  the  swamp  from  Red  River,  below  mouth  of  Bayou  Cocodrie,  to 
Marksville  Prairie  is  21  miles,  as  determined  by  the  survey.  About  through  the 
center  of  this  swamp  runs  Lake  Long,  a  wide,  lake-like  bayou.  Throughout  most  of 
its  length  it  is  from  600  to  800  feet  in  width,  and  is  connected  at  either  end  with  Bed 
River.  Below  it  empties  through  Bayou  Natchitoches,  4  miles  below  the  month  of 
Bayou  Cocodrie,  and  at  its  upper  extremity  has  two  openings  into  Red  River  (known 
as  Lake  Saint  Agnes  and  head  of  Lake  Long),  which  are  situated  in  the  center  of  a 
sharp  left-hand  bend,  12  miles  above  the  mouth  of  Black  River.  Although  at  low- 
water  it<s  channel  is  nearly  dry,  at  a  medium  high  stage  it  becomes  a  side  chute  for 
Upper  Red  River,  through  which  much  of'the  water  pours,  seeking  this  shorter  route. 
I  was  told  by  steamboat-men,  and  others,  that  at  times  it  affects  the  river  at  ito  npi>er 
extremity  to  such  an  extent  as  to  induce  a  current  from  both  directions  towards  its 
head.  It  seems  at  least  to  be  pretty  well  established  that  at  certain  stages  the  strong- 
est current  is  through  this  channel,  as  drift  and  other  debris  coming  Irom  the  upper 
river  follows  its  course,  coming  out  into  the  river  agaiu  through  Bayou  Natebitoches. 
Steamboato  also  have  been  known  to  navigate  ite  entire  lengtn. 

From  this  it  will  be  seen  that  any  plan  of  changing  the  mouth  of  Red  River  to  a 
point  above  the  mouth  of  Bayou  Natchitoches  must  necessarily  include  some  method 
of  preventiag  Lake  Long  from  becoming  the  permanent  main  channel  for  Upper  Red 
River. 

SLOPE  OF  RBD  RIVBR. 

On  the  29th  of  September  last  Red  River  reached  a  stage  at  Alexandria  which  read 
3.70  feet  on  the  gauge  at  that  point,  being  0.60  of  a  foot  below  the  lowest  water  pre- 
viously recorded,  that  of  1879.  A  comparison  of  the  gauge  readings  at  Alexandria 
and  those  taken  at  mouth  of  Bayou  Cocodrie  during  August  and  September  last  (see 
Table  No.  1)  shows  an  increase  in  the  slope  of  Red  River  between  these  pointo  or  15 
feet  from  August  3  to  September  14.  This  increase  was  discovered  by  the  levels  to 
have  been  entirely  absorbed  in  the  river  above  the  mouth  of  Black,  as  the  following 
data  will  show.  The  slope  between  the  mouth  of  Bayou  Cocodrie  and  the  mouth  ot 
Black  River,  a  distance  of  12^  miles,  was  determined  by  the  levels  to  be,  on  Septem- 
ber 2,  0.45  of  a  foot,  or  0.036  of  a  foot  per  mile.  The  slope  from  mouth  of  Bayou  Coco- 
drie to  head  of  Atehafalaya  (a  distance  of  15|  miles)  was  on  the  same  day,  as  shown 
hj  a  comparison  of  the  gauges  (see  Table  No.  2),  0.60  of  a  foot,  or  0.0387  of  a  foot  per 
mile,  making  the  total  slope  from  head  of  the  Atebafalaya  to  mouth  of  Black  River  (s 
distance  of  ^&  miles)  1.05  feet,  or  0.0375  of  a  foot  per  mile.  At  the  same  time  there  was 
found  In  the  first  8  miles  of  Red  River  above  the  month  of  Black  a  difference  in  level 
of  6.40  feety  or  O.dO  of  a  foot  per  mile.    As  a  result  of  this  greatly  increased  faXl  thers 
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was  a  current  in  this  portion  against  which  steamboats  were  hardly  able  to  make 
hea<lway  without  the  aid  of  shore  lines.  Those  slopes  constantly  change,  as  is  shown 
by  a  comparison  of  the  gauge  readings  at  month  of  Bayou  Cocodrie  and  the  head  of 
the  Atchafalaya  (or  Barbre's  Landing)  during  the  months  of  August  and  September 
last  (see  Table  No.  2),  during  which  time  the  difference  in  level  varied  from  0.20  of  a 
foot  to  1.30  feet.  The  slope  from  the  mouth  of  Black  River  to  the  head  of  the  Atcha- 
falaya during  the  high-water  of  1881  was  foand  from  the  water-marks  to  have  been  4 
feet,  or  0.1429  of  a  foot  per  mile.  In  the  determination  of  all  these  slopes,  elevations 
of  water  surface  and  marks  were  taken  at  intervals  of  1  or  2  mUes  and  found  to  agree 
with  rate  of  fall  as  obtained  for  total  distance,  showing  that  no  considerable  error  in 
the  levels  could  have  occurre<l. 

DESCRIPTION  OF  GRAND  CUT-OFF  BAYOU  AND  VICINITY. 

Before  describing  in  detail  the  Grand  Cut-off  Bayou  and  the  ai^oining  strip  of  land 
between  Mississippi  and  Red  rivers,  I  have  thought  it  best  to  lay  before  you  all  the 
information  obtainable  from  the  remainder  of  the  survey,  so  as  to  be  able  to  show  more 
clearly  the  different  factors  involved  in  making  an  outlet  at  this  point. 

The  Cut-off,  as  before  stated,  is  a  deep,  crowed  ditch,  150  feet  wide,  which  starts 
from  old  bank  of  Mississippi  and  enters  Bayou  Cocodrie  about  1,000  feet  from  its  con- 
fluence with  Red  River,  making  the  distance  between  the  two  rivers  along  its  course 
16,700  feet. 

Bayou  Cocodrie,  into  which  it  flows,  drains  the  country  between  the  Mississippi  and 
Bed  Riven  north  of  the  Cut-off,  and  at  times  of  high-water  connects  with  Lake  Con- 
cordia near  Yidalia.  A  mere  cursory  examination  of  the  Grand  Cut-off  Bayou  seemed 
t-o  show  that  it  could  not  be  economically  used  as  an  outlet,  for  the  following  reasons : 
A  sand  bar  has  formed  and  is  continually  enlarging  in  front  of  its  Mississippi  end, 
its  course  is  so  crooked  that  but  a  small  portion  of  its  length  could  be  utilized  in  mak- 
ing a  navigable  channel,  and  the  land  along  its  banks  is  the  highest  in  the  vicinity 
(see  profile  of  south  bank  herewith  submitted).  The  survey  connrmed  these  impres- 
sions to  such  an  extent  that  it  will  not  be  treated  in  detail  as  a  possible  location  for 
an  outlet. 

OSCILLATION  AND  DIFFERENCES  IN  WATER  LEVELS. 

The  highest  water  at  this  point  both  in  the  Mississippi  and  in  Red  River  of  which 
any  recora  was  obtainable  occurred  in  1874.  The  lowest  water  occurred  in  the  Mis- 
sissippi in  1872,  and  in  Red  River  in  1881.  These  years  are  therefore  used  in  determin- 
ing the  oscillation.  The  difference  in  level  in  Red  River  at  mouth  of  Bayou  Cocodrie 
between  low- water  of  1881  and  high- water  of  1874  was  ascertained  te  be  51.10  feet, 
and  in  the  Mississippi,  at  Black  Hawk  Landing,  between  low-water  of  1872  and  high- 
water  of  1874,  about  47.80  feet.  The  elevation  of  high-water  of  1874  at  either  end  of 
the  Cut-off  was  found  to  be  the  same.  The  levees  were  broken  at  that  time  and  the 
country  atmost  entirely  submerged  from  Grand  Cut-off  to  present  mouth  of  Red  River, 
thus  making  the  two  nvers  practically  one  stream  between  these  points.  Subtract- 
ing 47.8  feet,  the  oscillation  in  the  Mississippi,  from  51.10  feet,  the  oscillation  in  Red 
River,  we  g^t  3.30  feet  as  the  difference  in  level  between  the  lowest  water  in  each 
river;  that  is,  low-water  of  1872  in  Mississippi  River  at  Black  Hawk  Landing  was 
3.30  fret  above  low- water  of  1881  in  Red  River  at  mouth  of  Bayou  Cocodrie.  The 
difference  in  level  is,  however,  often  much  greater,  as  is  proven  by  an  examination  of 
table  of  gauge  readings  at  Black  Hawk  Landing  and  mouth  of  Bayou  Cocodrie  for 
months  of  August  and  September,  1881  (herewith  attached  and  marked  Table  No.  3). 
This  shows  that  the  height  of  the  Mississippi  above  Red  River  varied  from  3.90  feet 
on  August  9  to  7.80  feet  on  September  30. 

During  the  high- water  of  1881  the  surface  of  water  in  Mississippi  at  end  of  Cut-off 
was  2.10  feet  above  surface  of  water  in  Red  River  opposite,  and  at  a  point  3  miles 
below  the  difference  in  the  same  direction  was  only  1.80  feet.  During  this  flood  the 
land  between  the  rivers  was  not  entirely  submerged,  thus  allowing  eaon  to  assume  an 
independent  slope.  The  elevatious  of  flood  heights  were  taken  from  marks  on  the 
timber,  being  the  only  records  obtainable. 

in  making  estimat'Cs  of  cost  of  turuiug  Red  River  out  at  this  point,  two  plans  will 
be  considered. 

HIGH- WATER  OUTLET. 

The  first  contemplates  making  it  the  permanent  and  only  mouth  of  Red  River  for 
all  stages  of  water,  and  would  include,  besides  the  cutting  of  a  canal^  the  bnilding  of 
a  dam  aci'oss  Red  River,  reaching  above  high-water  mark,  and  connected  by  levees  of 
same  height  both  with  the  Mississippi  and  with  a  point  far  miough  up  Red  River  to 
prevent  the  water  from  escaping  around  it  and  finding  anotner  outlet  to  the  Atcha- 
falaya.   The  estimates  submitted  for  this  plan  include  only  a  length  of  levee  sufficient 
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to  connect  the  dam  with  the  Marksville  Prairie  hy  either  one  of  the  two  following 
rentes : 

The  first  follows  closely  up  the  right  bank  of  the  river  to  a  point  near  Fort  De  Roaay, 
and  has  a  total  length  of  29.3  miles.  The  second  follows  down  the  right  bank  25,600 
feet,  then  runs  across  swamp  29,000  feet  to  Bayou  De  Glaise,  along  which  it  follows 
on  the  upper  edge  of  cleared  strip  of  land  on  its  left  bank  for  a  distance  of  57,600  feet, 
when  it  again  leaves  the  bavou  and  runs  across  the  swamp  10,200  feet  to  the  Marks- 
ville  Prairie,  and  has  a  total  length  of  23.2  miles. 

The  first  route  is  shown  by  nie  estimates  to  have  a  slight  advantage  in  point  of 
economy. 

Above  Marksville  Prairie  there  is  another  reach  of  river,  the  south  bank  of  which  is 
low,  and  over  which  high-wat-er  flows  through  Choctaw  and  other  bayous  to  Lake 
Pearly  and  from  thence  floods  the  country  along  Bayous  Rouge  and  De  Glaise.  The 
principal  objection  to  this  plan,  besides  its  great  cost,  is  that  by  forcing  all  the  water 
through  so  small  an  outlet  the  high- water  level  would  thereby  be  increased,  back- 
water raised  above  levees  on  Red  and  Ouachita  rivers  heretofore  sufficient,  and  sec- 
tions of  country,  previously  above  high-water,r  overflowed. 

IX)W-WATKE  OUTLET. 

The  second  plan  contemplates  turning  all  the  water  of  Red  River  out  at  this  point 
only  during  stages  below  ordinary  bank-height,  and  by  means  of  an  apron  or  tumbling 
dam  allowing  &e  surplus  during  flood  stages  to  escape  through  the  present  channel. 
This  seems,  at  first  glance,  both  tne  simplest  and  most  economical  solution  of  the  prob- 
lem, as  is  does  away  with  manjr  miles  of  high  levee,  and  would  not  greatly  alter  the 
present  condition  of  aff'airs  at  times  of  high-water.  The  great  objection  to  it  is  that 
the  treacherous  and  unstable  nature  of  the  bed  and  banks  offers  great,  if  not  an  insor- 
monntable,  obstacle  to  the  placing  of  such  a  dam  in  Red  River  with  a  promise  of  its 
having  any  degree  of  permanency.  As  stated  before,  the  banks  move  in  slides,  reach- 
ing back  several  hundred  feet  ftom  the  water's  edge,  and  I  was  unable  to  find  any 
point  at  which  such  movement  was  not  liable  to  take  place.  Thedam  estimated  for 
18  an  (X'dinary  brush  and  earth  structure,  thoroughly  riprapped  on  crown  and  slopes 
with  2  feet  of  loose  stone.  The  foot  of  the  slopes  of  dam  on  each  side  and  both  banks 
of  river  for  900  feet  above  and  below  dam,  and  bottom  of  river  for  900  feet  below  dam, 
thoroughly  protected  with  willow  mattress  work  covered  with  1  foot  of  loooe  stone. 
The  estimate  also  includes  the  permanent  closing  of  Lake  Long  to  prevent  the  forma- 
tion of  a  low-wat«r  channel  through  it«  course. 

LOCATION  OF  CANAL. 

Considered  as  a  possible  route  for  the  proposed  canal,  the  two  lines  run  between  the 
rivers  south  of  the  Cut-off  (marked  on  the  map  line  No.  1  and  line  No.  2,  respectively) 
have  each  certain  features  which  would  make  either  desirable.  The  character  of  the 
material  through  which  the  cut  would  have  to  be  made  would  be  the  same  on  both 
lines,  being  blue  clay  covered  with  a  layer  of  sand  varying  from  10  to  20  feet  in  thick- 
ness. 

Line  No.  1  starts  from  Red  River  1,000  feet  below  the  mouth  of  Bayou  Cocodrie  and 
runs  to  a  point  just  above  Black  Hawk  Landing.  It  has  a  length  of  18,400  feet, 
4,100  feet  of  which  runs  throuich  cultivated  portions  of  Black  Hawk  plantation,  the 
remainder  being  through  low  land  densely  covered  with  undergrowth  and  light  tim- 
ber of  the  following  kinds:  willow,  bitter  pecan,  honey- locust,  cotton  wood,  and  cy- 
press. 

The  principal  advantage  of  thi8  line  as  a  location  for  the  canal  is  its  direction, 
which  corresponds  very  nearly  with  the  course  of  Red  River  above  Bayou  Cocodrie. 
It  also  enters  the  Missinsippi  in  a  non-caving  bank  and  below  the  sand-bar,  but  as  this 
bar  appears  to  be  slowly  moving  down,  dredging  might  in  time  be  necessary  to  keep 
an  open  channel  at  this  point. 

The  amount  of  excavation  required  to  construct  a  canal  along  this  line,  100  feet 
wide  on  the  bottom,  5  feet  below  low- water  in  Red  River,  and  with  1  to  1  slopes,  is 
4,203,:i'>7  cubic  yards,  and  a  levee  along  it«  south  bank  reaching  3  feet  above  high- 
water  would  contain  610,896  cubic  yards. 

Line  No.  2  starts  from  a  point  one-half  mile  below  Black  Hawk  Landing  and  runs  to 
Red  River  in  a  direction  nearly  at  ri^ht  angles  to  both  streams.  Its  length  is  17,900 
feet,  3,300  feet  of  which  is  through  cleared  land,  the  remainder  being  through  low 
timbered  land  of  the  same  character  as  on  line  No.  1.  Compared  with  line  No.  1  it  is 
found  to  be  500  feet  shorter,  to  occupy  much  lower  ground,  and  to  enter  the  Mississippi 
in  a  caving  bank  at  a  safe  distance  below  the  sand-bar.  Its  direction,  however,  is  its 
most  objectionable  feati)fe,  as  it  would  necessitate  an  abrupt  change  in  the  course  of 
R»h1  River  at  its  junction  with  that  stream. 

The  amount  of  work  required  to  construct  a  canal  and  levee  along  this  line  similar 
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to  those  along  Hoe  No.  1,  is  ex.ciivation  3,618,770  cubic  junls,  embankinpiit  900,478 
cnbic  3'ard8. 

A  better  idea  of  the  relative  values  of  those  lines,  considered  as  a  location, for  the 
caDal,  can  be  obtained  by  an  examination  of  their  directions  and  elevations  as  shown 
on  the  maps  and  profiles  herewith  submitted. 

LOCATION  OF  DAM  IN  BED  RIVEB. 

Five  sections  (marked  on  the  map  section  1,  %  3,  4,  and  5)  were  sounded  in  Ked  River 
at  points  judced  to  be  the  most  desirable  locations  for  a  dam.  By  calculation  the 
amount  of  fill  required  to  build  a  dam  reaching  to  the  top  of  the  bank  at  each  sec- 
tion was  found  to  be  as  follows : 

Cubic  ysrds. 

Section  No.  1 314,484 

Section  No.  2 322,306 

Section  No.  3 235,108 

Section  No.  4 224,412 

Section  No.  5 195.736 

The  banks  at  each  of  these  sections  is  the  same  as  far  as  apparent  stability  is  con- 
cerned, thus  makingthe  amount  of  fill  required  the  only  consideration  in  the  choice 
of  a  site  for  a  dam.  For  this  reason  section  No  5.  will  be  used  as  the  location  for  the  dam 
in  the  estimate  for  an  outlet  along  line  No.  1,  and  section  No.  3  in  estimate  for  an  outlet 
along  line  No.  2. 

The  followinff  estimates  give  the  cost  of  constructing  a  high-water  outlet  along  both 
line  No.  1  and  line  No.  2,  and  also  of  building  levees  by  each  route  to  MarksviUe 
Prairie.    Estimates  for  constructing  low-water  outlets  are  also  given  for  both  lines. 

The  price  per  cubic  yard  of  excavation  is  held  to  cover  all  cost  of  clearing  and 
grubbing,  and  of  placing  material  in  levee  on  bank  of  cut,  and  in  dam  in  Red  River. 

ESTIMATE  OF  QUANTITIES. 

Cable  yMds. 

Canal  along  line  No.  1, 100  feet  wide  on  the  bottom,  5  feet  below  low- water 

in  Red  River  and  1  to  1  slopes 4,203»3S9 

Similar  canal  along  line  No.  2 « 3,618,770 

Levee  from  dam  in  Red  River  up  right  bank  to  MarksviUe  Prairie 2, 896, 380 

Levee  from  dam  in  Red  River  to  MarksviUe  Prairie  via  Bayou  DeGlaise. . .  3, 052, 411 
Dam  closing  Lake  Long.» 80.496 

IIIOH-WATEK  OUTLET  ALOXG   LINE  NO.  1,  WITH  LEVEE   UP  RIGHT  BANK  OF  RED  RIVER 

TO   MARKSVILLE  PRAIRIE. 

Estimate, 

4,203/359  cubic  yards  excavation,  at  15  cents $630,503  85 

2,896,320  cnbio  yards  embankment,  at20cents 579,264  00 

Superintendence  and  contingencies 8, 000  00 

Total 1,217,767  85 

HIOH-WATER  OUTLET  ALONG  LINE  NO.   1,  WITH  LEVEE  BY  WAY  OF  BaYOU  DE  GLAIBK 

TO  MARKSVILLE  PRAIRIE. 

Estimate. 

4,203,359  cubic  yards  excavation,  at  15  cents $630, 503  85 

3,052,411  cubic  yards  embankment,  at  20  cents 610, 482  20 

Superintendence  and  contingencies 8, 000  00 

Total 1,248,986  06 

HIGH- WATER  OUTLET   ALONG  LINE  NO.  2,  WITH  LEVEE  UP  RIGHT  BANK  OF  RED  RIVER 

TO   MARKSVILLE  PRAIRIE. 

Estimate. 

3,618,770  cubic  yards  excavation,  at  15  cents $542, 815  50 

2,896,320  cubic  yards  embankment,  at  20  cents 579,264  00 

Superintendence  and  contingencies 8, 000  00 

Total 1,130,079  50 
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HIGH -WATER  OUTLET  ALONG  LINE  NO.  2,  WITH  LEVEE  BT  WAY  OP  BATOU  1>R  GLAISR 

TO  MARKSVILLB  PRAIRIE. 

Estimate. 

3|618y770  cubic  yards  excavation,  at  15  cents $542, 815  50 

3,062,411  cubic  yards  embankment,  at  20  cents 010,482  20 

Superintendence  and  contingencies 8,000  00 

Total 1,161,297  70 

LOW-WATER  OUTLET  ALONG  LINE  NO.   1. 

Estimate. 

4,203,359  cubic  yards  excavation,  at  15  cents 1630,503  85 

H(',436  cubic  yards  embankment  in  Lake  Long,  at  20  cents 16, 087  20 

48,815  cubic  yards  loose  stone,  at  $2.75 134,241  25 

125,111  square  yards  mattress  protection,  at  |1 125,  111  00 

Superintendence  and  contingencies 6,000  CO 

Total 911,943  30 

LOW-WATER  OUTLET  ALONG  LINE  NO.   2. 

Estimate. 

3,618,770  cubic  yards  excavation^  at  15  cento $542,815  50 

80,436  cubic  yards  embankment  in  Lake  Long,  at  20  cents 16, 067  20 

48,818  cubic  yards  loose  stone,  at$2.75 134,241  25 

125,111  square  yards  mattress  protection,  at  |1 125,  111  00 

Superintendence  and  oontingenciee 6,000  00 

Total 824,254  96 

The  maps  submitted  with  this  report  consist  of  six  sheets^  showing  the  plan  of  all 
the  territory  embraced  in  the  survey,  made  to  a  scale  of  1  inch  to  800  feet,  and  pro- 
files of  lines  Nos.  1  and  2,  of  south  bank  of  Grand  Cut-off  Bayou,  of  line  from  Mar- 
cotte  Landing  to  Bayou  De  Glaise,  and  of  five  cross-sections  of  Red  River  below 
mouth  of  Bayou  Gooodrie. 

I  finished  the  field-work  October  4,  and  moved  my  party  on  board  steamboat  T.  B. 
Florence,  at  month  of  Red  River.  According  to  your  written  instructions  I  then  re- 
paired water-gauges  at  Barbre's  and  Red  River  landings,  and  on  October  II  turned 
the  field  party  and  instruments  over  to  Mr.  H.  St.  L.  Copp^e,  who  had  been  ordered 
to  make  certain  observations  at  the  mouth  of  Red  River. 

Before  closing  this  report  I  desire  to  mention  the  intelligent  and  willing  assistance 
rendered  by  Mr.  William  Shelton  and  Mr.  J.  Jay  Smith  during  the  progress  of  the 
survey,  and  the  valuable  aid  of  Mr.  H.  S.  Jacoby  and  Mr.  W.  M.  Rees  in  the  prepa- 
ration of  the  maps. 

Very  respectfully,  your  obedient  servant, 

F.   S.   BURROWES, 

Jssistant  Engineer. 
Maj.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers  J  U.  S.  A. 
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Table  No.  1. 
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Oauges  in  this  table  not  connected  by  levels. 
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*  Zero  of  both  gauge*  in  this  table  reduced  to  same  level ;  that  is,  low-water  of  1881  at  month  of 
Bayou  Cooodrie. 
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*  Zero  of  both 
Bayou  Cocodrie. 


gauges  in  this  table  reduced  to  same  level ;  that  is,  low-water  of  1881  at  mouth  of 
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mouth  of  red  river. 

report  of  mr.  ii.  8t.  l.  copp^,  assistant  engineer. 

United  States  Engineer  Office, 

MemphU,  Tenn, 

Major:  Iu  accordance  with  your  instructions receiyed  October  8, 1881, 1  proceeded, 
accompanied  by  Mr.  H.  C.  Wilson  and  Mr.  Walter  S.  Davis,  United  States  assistant 
engineer,  to  the  mouth  of  Red  River,  Louisiana,  to  ^*  take  charge  of  the  observations 
directed  by  a  Board  of  Engineers  on  the  improvement  of  the  mouth  of  Red  River." 
We  finished  the  worlt  as  directed  and  returned  to  this  office  early  in  November.  I 
have  the  honor  to  present  herewith  the  following  report  on  the  above  observations, 
with  accompanying  plates,  sections,  and  tables. 

REPORT. 

1  have  endeavored  to  divide  and  arrange  this  report  and  annexed  tables  in  such  a 
manner  as  to  facilitate  an  examination  and  comparison  of  the  results  with  those  ob- 
tained and  tabulated  by  Mr.  Rees  the  year  previous. 

Onm^  arrival  at  the  month  of  Red  River  October  11,  1861,  Mr.  Burrowes,  who  had 
Just  finished  an  extensive  survey  of  the  Bayou  Cut-off  route  and  the  ac^acent  country, 
turned  over  to  me  his  field  party  as  per  your  order. 

I  found  the  gauges  at  Barbro's  Landing  (at  the  head  of  the  Atchafalaya)  and  Red 
River  Landing  to  oe  in  good  repair  and  correctly  graduated. 

The  zero  of  the  Atchamlaya,  or  Barbre's  Landing,  gauge  is  0.325  of  a  foot  above  that 
of  the  Red  River  Landing  gauge.  The  zero  of  Red  River  Landing  gauge  equals  low- 
water  of  1872.  I  took,  as  did  Mr.  Rees,  the  year  previous,  the  zero  of  tne  former  as  a 
datum  to  which  all  my  levels,  water  surfaces,  soundings,  d&c,  are  referred. 

The  season  for  accomplishing  the  work  was  most  auspicious.  The  mud-bars  having 
been  exposed  to  the  sun  during  a  long  dry  season  of  low-water,  they  had  become 
hard ;  in  no  place  did  we  find  trouble  in  getting  an  accurate  line  of.  levels. 

Our  first  operations  were  on  the  Atchafalaya  Kiver,  commencing  at  Section  II,  a  new 
section  which  we  endeavored  to  locate  between  the  same  points  as  selected  by  Mr. 
Emile  Stegor  in  December,  1^478.  Thence  we  sounded  the  sections  as  located  by  Mr. 
Rees,  11  iu  number,  the  last  being  situated  3.32  miles  below  Barbre's  Landing.  Rees's 
stakes  were  found,  and  the  operation  of  sounding,  locating,  &o.,  performed  by  Mr.  H. 
C.  Wilson  and  party  in  the  same  manner  as  the  previous  year.  "So  continuous  line  of 
levels  was  rnu,  but  the  height  and  change  iu  bank  determined  by  taking  the  water- 
level  of  the  day,  and  nHliieiug  as  per  slope  obtained  from  Rees's  report. 

In  the  same  maiiuer  the  sections  in  Old  River,  above  and  below  the  head  of  the 
Atchafalaya,  were  determiued. 

They  are  as  follows :  above,  A,  B,  C,  D,  and  1,  D  and  1  being  on  either  side  of  the 
head  of  the  Atcbafalava ;  below,  or  through  the  crossing  and  Gut,  E,  F,  G,  H,  I,  Z,  X, 
J,  K,  L,  M,  N,  O,  P,  R,  S,  and  T. 

From  foot  of  TurubuH's  Islaud  to  Misiiissippi  River,  V,  U,  and  W,  U  and  W  being 
on  the  outer  bar. 

Besides  these  sectious,  which  were  leveled  when  possible  up  to  high-water  mark  or 
to  top  of  bank,  we  soumled  nine  intermediate  ones  iu  Old  River  to  compare  with  Rees's 
as  follows :  H',I  ,L',  M',0',  R',  S',T',  and  V.  These  latter  will  simply  show  the  change 
in  the  channel  below  the  water-line  of  the  day  ou  which  the  souudings  were  taken. 

There  being  no  appreciable  slope  between  section  A  and  Barbre's  Landing  all  those 
intervening  soundings  were  referred  directly  to  the  reading  as  taken  on  the  gauge. 

The  elevation  of  tne  water  at  each  section  between  the  gauge  (Section  l)  and  the 
Mississippi  River  (Section  W)  on  the  day  and  hour  of  souuding  was  referred  to  the 
zero  of  the  gauge,  as  shown  in  the  slope  table  (No.  3). 

By  means  of  a  line  of  levels  run  by  direction  of  Mr.  Rees  last  year,  I  find  the  differ- 
ence in  elevation  or  slope  of  the  Mississippi  River  between  Section  W  and  Red  River 
Landings  to  be  0.30  feet ;  therefore,  as  per  note  in  table,  the  zero  of  the  Atchafalaya 
gan^e  being  0.30  feet  above  the  zero  of  the  Red  River  Landing  gauge,  and. the  Missis- 
sippi slope,  as  above,  being  also  0.30  feet,  the  water  surface  at  present  mouth  of  Red 
^Section  W),  referred  to  Atchafalaya  gauge,  equals  same  as  reading  on  Red  River  Land- 
ing gauge.  During  the  entire  time  of  our  observations  the  water  was  passing  firom 
the  Mississippi  River  with  a  strong  current  through  Lower  Old  River  into  the  Atcha- 
falaya, also  through  upper  Old  River  and  Sugar  House  Chute  into  the  Red,  and  thence 
to  the  Atchafalaya. 

Current  and  discharge  observations  wore  made  October  25  in  the  same  manner  as 
the  year  previous  and  at  the  following  points  :  Section  A,  Old  River ;  sections,  Atcha- 
falaya; and  Section  V,  just  below  foot  of  Turnbull  Island,  with  the  results  as  shown 
in  table  (No.  4). 
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After  completing  all  the  work  In  the  Achafalaya  and  Old  River  necessary  for  a 
comparisoa  with  the  resuItB  of  1880,  I  resounded  Rees's  Angola  Bar  sections  in  the 
Mississippi  as  directed,  and  reran  his  shore-line  on  the  west  side  from  Carr's  Point, 
noting  the  changes  caused  hy  the  wear  of  the  water  on  that  bank,  as  shown  in  Map 
No.  1.  A  transit-line  was  also  mn  between  Section  W  and  Red  River  Landing  ana 
three  sections  sounded  across  the  river.    (See  Map  No.  1.) 

October  the  24th  I  received  a  communication  from  you  directing  me  before  retnm- 
ing  to  Memphis  to  proceed  with  party  to  the  neighborhood  of  Simmsport  for  the  par- 
pose  of  sounding  a  section  of  the  Atchafalaya,  in  the  vicinity  of  that  place,  and  below 
the  mouth  of  Bayou  de  Glaise,  with  reference  to  obtaining  the  best  location  for  a  dam, 
similar  or  to  answer  the  same  purpose  as  the  one  proposed  by  Mr.  Hebert  in  his  plan 
for  the  improvement  of  the  mouth  of  the  Red  River  in  1858.  Before  locating  any  sec- 
tioiu  I  sounded  in  the  channel  down  the  Atchafalaya  from  the  De  Glaise  to  about  a 
hall  mile  below  Simmsport,  and  found  the  depth  increasing  as  far  as  we  went,  as  fol- 
lows (soundings  referred  to  water-surface  October  27, 1881):  Just  below  mouth  of  De 
Glaise,  40  feet;  opposite  warehouse,  49  feet;  opposite  Ferry  Landing,  54  feet,  and 
about  a  half  mile  down,  60  feet.  Many  more  soundings  were  taken,  but  these  wiU 
sulGQce  to  show  how  much  deeper  the  river  becomes  as  you  go  downstream  from  the 
De  Glaise.  The  two  sections  I  selected,  as  shown  by  Map  2,  are  immediately  above 
an  abrupt  bend  in  the  river,  one  at  the  upper  and  the  other  at  the  lower  end  of  the 
town  of  Simmsport.  The  river  bottom  at  these  sections  is  hard  clay  and  sand.  The 
levees  in  the  vicinity  on  both  sides  of  the  river  are  intact.  The  high-water  mark  of 
1874,  which  was  preserved  by  a  nail  driven  in  a  tree  just  above  the  town,  is  repre- 
sented on  profiles  on  Map  No.  2.  Transverse  clay  ridges  are  found  in  the  river  below 
Simmsport,  causing  the  water  to  shoal  considerably,  but  without  sufficient  base  on 
which  to  erect  a  dam. 

The  position  of  Section  A  is  probably  the  best  site  in  this  immediate  vicinity  for  a 
high- water  dam. 

COMPARISON  OF  RESULTS  OBTAINED  IN  1880  AND  1881. 

From  the  accompanying  profiles,  which  were  made  from  the  notes  obtained  in  the 
field,  an  estimate  df  the  change  which  has  taken  place  during  the  past  year  can  readily 
be  made.  Table  No.  2  gives  such  an  estimate  in  condensed  form,  leaving  but  little  to 
be  explained. 

ATCHAFALAYA. 

The  change  in  the  Atchafalaya  since  October,  1880,  as  seen  by  the  table  (2),  is  in 
every  instance,  with  the  exception  of  Section  2  at  the  head,  a  scour  both  above  and 
below,  8  feet  on  the  gauge;  this  scour  varies  from  263  to  2,586  square  feet,  the  average 
being  about  1,100  square  feet  on  each  section  through  that  portion  of  the  river  sounded. 
The  high- water  width  has  changed  very  little,  most  of  the  scour  having  taken  place 
below 30  feet  on  the  gauge.  The  excess  of  fill  on  Section  2,  as  shown  by  the  compared 
profiles  of  1880  and  1881,  is  confined  to  the  deepest  portion  of  the  section,  which  is  not 
the  channel  propper,  but  a  hole  formed  by  an  eddy  caused  by  the  confluence  of  the 
water  from  the  Red  and  Mississippi  at  that  point;  the  channel  and  bauks  show  a  de- 
cided cut. 

Otherwise,  as  above  stated,  the  Atchafalaya  River,  firom  its  head  to  the  last  section 
sounded,;3.2  miles  below,  has,  from  October,  1880,  to  October,  1881,  scoured  its  channel 
and  banks  on  an  average  of  1,100  square  feet  per  section,  each  section  being  from 
37,000  to  47,000  square  feet  in  area. 

OLD  RIVER. 

In  Old  River,  Section  A  at  high*  water  shows  a  fill  of  1 ,565  square  feet.  Section  B  also 
fills  l,i)94  square  feet.  Section  C  cuts  out  a  very  little  (304  square  feet),  and  Section  D 
shows  a  dfcided  fill  again  of  1,083  square  feet;  thence  from  Section  1,  at  head  of 
Atchafalaya,  with  but  three  exceptions,  there  is  a  continuous  scour  in  the  crossing 
through  the  Gut,  and  to  the  Mississippi  River  at  W. 

The  exceptions  to  this  scour  are  at  Sections  £,  G,  and  U.  Low-water  area  at  E 
shows  a  fill  of  510  square  feet,  high-water  area  at  G  shows  a  fill  of  12  square  feet,  and 
low-water  area  at  LI  a  fill  of  1,516  square  feet. 

By  a  careful  examination  of  the  compared  profiles  of  Old  River  (the  crossing,  Gat, 
&.C.),  I  find  the  changes  in  depth  of  the  channel  as  follows:  Section  A  shows  a  slight 
cut :  Section  B  a  slight  fill ;  Section  C  cuts  li  feet ;  Section  D  a  fill  of  2  feet ;  Sections 
1  to  y  scour  as  follows: 

Section  1,  13  feet  scour  in  channel. 

Section  £,  1  foot  scour  in  channel. 

Section  F,  6  feet  scour  in  channel. 
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Section  G,  7  feet  scoar  in  channel. 

Section  H,  10  feet  scoar  in  channel. 

Section  1, 10  feet  scour  in  channel. 

Section  Z,  4  to  12  feet  scour  in  channel. 

Section  X,  5  feet  scour  in  channel. 

Section  J.  4  feet  scour  in  channel. 

Section  Kj  8  feet  scour  in  channel. 

Section  L.  4  feet  scour  in  channel. 

Section  M,  0.2  foot  scour  in  channel. 

Section  N,  5  feet  scour  in  channel. 

Section  O,  10  feet  scour  in  channel. 

Section  P,  8  feet  scour  in  channeL 

Section  B,  7  feet  scour  in  channel. 

Section  S,  11  feet  scour  in  channel. 

Section  T,  11  feet  scour  in  channel. 

Section  V,  5  feet  scour  in  channel. 

Section  U,  in  left  channel,  scour  13  feet ;  in  right  channel,  fill  25  feet. 

Section  W,  in  left  channel,  scour  11  feet;  in  right  channel,  no  change. 

From  these  figures  it  will  he  seen  that  the  general  tendency  of  the  current,  through 
the  entire  reach  sounded  in  Old  River,  was  to  scour.  From  the  head  of  the  Atcha- 
falaya  to  Section  U  the  cut  in  the  channel  is  from  4  to  11  feet.  Sections  U  and  W,  on 
the  outer  har,  have  undergone  the  heaviest  changes.  At  U  the  channel  has  divided, 
and  at  W  the  current  cut  the  bar  11  feet  below  its  elevation  last  year. 

On  the  mud-bars  the  change  has  been  very  slight  from  A  to  D,  there  being  a  fill;  1 
and  £  show  cut  and  fill  equal ;  F,  G.  H,  I,  a  fill ;  Z  and  X,  no  change;  J,  a  slight  cut; 
K,  a  fill;  thence  no  change  to  montn.  The  exact  amount  of  these  differences  on  the 
bars  it  is  hard  to  estimate,  because  of  the  necessarily  exaggerated  scale  to  which  the 
profiles  are  made. 

A  recapitulation  of  the  above  will  show  that  between  the  time  of  Mr.  Rees's  observa- 
tions and  those  made  last  October,  the  Atchafalaya  River,  from  its  head  to  3.2  miles 
below,  has  scoured  its  bed  below  high- water,  the  Old  River  above  the  head  of  the 
Atchafalaya  both  filled  and  scoured,  and  from  that  point  to  the  outer  bar  scoured  its 
channel  without  exception.  Also  that  the  deposit  or  fill  on  the  mud-bars  during  high- 
water  was  slight  and  not  uniform  throughout. 

I  have  appended  a  table  of  the  gauge  readings  recorded  at  Barbre's  Landing  and 
Red  River  Landing,  from  February  1  to  November  1, 1881,  showing  the  difference  in 
the  readings  and  the  direction  of  the  current  through  Lower  Old  River;  also  a  hydro- 
graph  of  these  gauges  during  that  time.  By  a  glance  at  the  hydrograph  it  will  be 
seen  that  during  the  nine  months  from  February  1  to  November  1,  1881,  there  were 
but  three  months  (March,  April,  and  May)  when  the  water  was  practically  at  a 
etand-still ;  this  was  during  high-water,  and  probably  the  time  when  the  deposit  on 
the  bars  took  place.  Since  then  and  up  to  the  present  date  there  has  been  a  current 
through  Lower  Old  River  at  times  so  swift  that  steamboats  had  great  trouble  in  stem- 
ming It.  To  this  continuous  current,  particularly  at  low-water,  as  shown  by  differ- 
ence on  gauges  during  August,  September,  and  October,  is  due,  I  think,  the  great  scour 
throughout  the  low- water  chaonel.  The  current  in  the  crossing  was  concentrated  and 
made  much  more  effective  by  brush  Jetties  built  during  the  summer  under  the  superin- 
tendence of  Captain  Lydon. 

The  accompanying  map  (No.  3)  is  taken  firom  Mr.  Rees'  map  of  the  survey  made  last 
year.  It  shows  the  position  of  the  sections  sounded  in  plan  and  some  of  the  compari- 
sons, botti  in  the  Atchafalaya  and  Lower  Old  River,  in  profile. 

Before  closing  this  report  I  wish  to  state  that  I  had  Mr.  Wilson's  valuable  assistance 
both  in  the  field,  in  charge  of  the  instrumental  work,  and  in  the  office.    I  also  wish 
to  acknowledge  Captain  Lydon's  attention.    He  rendered  us  every  assistance  in  his 
|)ower  in  the  way  of  labor,  transportation,  &c.,  to  further  the  operations. 
Very  respectfully,  your  obedient  servant, 

H.  St.  L.  CopplbE, 

Ai9iatant  EnginMr. 

Maj.  W.  H.  H.  Bbnyaurd, 

Carps  of  Enffineer$f  U,  8,  A, 
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0. 25'  In. 

14     39. 20 

38.90   0.30   In.                                    |            24  '  89.30 

39.10 

0.20  In. 

16     89.25 

38.90  0.35   In.                                  '.           25  |  39.35 

39.20 

0.15   In. 

16     39. 25 

39. 00   0. 25:  In.                                    '            26  ,  39. 35 

39.20 

0.15  In. 

17 

39.26  ,  39.00  0.25   In.                                  1           27  1  39.40 

39.80 

0.10   In. 

18 

39.30  1  39.10  0.20   In.                                              28  ,  39.45 

39.30 

0.  i5|  In. 

19 

39. 40     39. 40  0. 00  No  current                  1           29  '  39. 45 

30.40 

0. 0.'i  No  current. 

20 

39.45     39.40   0.05  No  current.                   i            30     39.50 

39.50 

0. 00  No  current. 

21 

39. 35     39. 40  0. 05  No  current  .                           31  ,  39. 55 

39.50 

0.05  NocniTent. 

22 

39. 30  '  39. 30  0. 00   No  current.                  i                 < 

1 

23 

39. 25  :  39. 30  0. 05]  No  current.  ,                June    1  ,  39. 60 

39. 60  0.  Oo;  No  current. 

24 

39. 25  1  39.  30   0. 05   No  current.                   I             2  1  39. 60 

39.70  0.10  No  current. 

25 

39. 25     39. 30   0.  05   No  current                   ,             3  !  39. 60 

39. 70  0. 10'  No  current 

26 

39. 85     39. 30  0. 05  No  current                               4  i  39. 65 

39.70  0.05,  No  current 

27 

39.40     39.40  0.00  No  current                               5     39.60 

39.70   0.10  Out 

28 

39.50     39.50  0.00  No  current  i                            6     39.43 

39.70   0.25   Out 

29 

39. 60  •  39. 60  0. 00   No  current                                7     39. 25 

39.70   0.45   Out 

30 

39. 70  '  39. 70  0. 00  No  current,  i                            8     38. 95 

30. 60   0.65   Out 

31  <  39. 80  1  39. 80  0. 00   No  current.                                9  i  38.  55 

3».50  '0.95   Out 

1                            10     38.25 

39.20  1.05   Out. 

Apr.    1     39. 85  1  39. 90  0. 05  No  cnrrenL  ,                          11 

37.  85 

38.90    1.05   Out 

2 

39. 90  1  39. 90   0. 00   No  current                              12 

37.25 

3H.60   1.35   Out 

3 

39. 95  1  39. 90  0. 05  No  current  i                          13 

36.65 

38.10   1.45   Out 

• 

4  1  40. 00  '  40. 00  0. 00   No  cunent                              14  ;  36. 05 

37.70   1.65   Out 

5     40.  05     40.  00  0.  05   No  curront.  '                           15  '  35. 45 

37.40   1.95   Out 

6  1  40. 10     40. 00  0. 10   In.                ] 

1            16 

34.85 

36.70   1  85   Out 

7     40.10  1  40.00   0.10   In. 

17 

34.25 

36.20   1.9.5' Out 

8  1  40. 10     40. 00  0. 10   In. 

Very               18     33. 70 

35.  60  ,1. 90   Out 

9  .  40.10  1  40.00   0.10    lu.                 } 

light                19     33. 00 

35.10   2.10   Out. 

10 

40.05     39.90   0.1  r>    In. 

current              20     82. 50 

34.00   2.10  Out. 

11 

39.  95  1  39.  80   0. 15    In. 

21     32  00 

34.00   2.00   Out 

12 

1  39.85 

39.  70 

0.15 

III.                J 

, 

22 

31.80 

33.70 

1.90 

Out.                1 
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Gauge  readings  at  Bed  River  Landing,  ifc. — Coutinaecl. 


'6 

1 

• 

-o              !                      1 

3 

a 

,3 

1 

• 

1 
1 

e 

3        .\                 ! 

Date. 

^^ 

.«• 

t 

Direction  of 

jS          Dat«. 

s 

S^ 

«t« 

^ 

Direction  of 

oS 

Mi^Wmmt^^m 

.a 

2 

6 

1 

current. 

►  a 

current. 

1 

a 

^ 

a 

Q 
Ft 

— 

--^-:; 

1 

Ft, 

& 

1 

Jane  23 

31.60 

33.20 

LOO 

Out, 

•Sept.    1 

5.80 

L20   4.60  In. 

24 

31.60 

83.00 

L40 

Out. 

2 

5.70 

LIO  4.60  In. 

25 

81.70 

32.70 

LOO 

Out. 

3 

5.60 

LOO  4.60  In. 

26 

81.85 

32.70 

0.85 

Out. 

4 

5.30 

0.80  4.50   In. 

27 

32. 15 

32.70 

0.55  Out. 

5 

5.10 

0.60  4..')0  In. 

28 

32.40 

32.80 

0.40 

Out. 

6 

4.90 

0.40   4.50   lu. 

29 

32.65 

32.00 

0.25 

Out. 

;        7 

4.70 

0.20  :4.60   In. 

30 

32.80 

32.90 

0.10 

Out. 

8 
1              » 

4.50 
4.20 

0.00  4.50,  In. 
—0.20  14.40,  In. 

July    1 

32.00 

32.90 

0.00 

No  current. 

!       10 

4.00 

— 0.40  !4.40|  In.                   ,1 

2 

32.00 

32.90 

0.00 

No  currenL 

'       11 

3.80 

—0.60  '4.40 

In.                 1 

3 

82.80 

23.80 

0.00 

No  current. 

12 

8.70 

—0.80  '4.50 

In. 

i 

4 

32.60 

32.60 

0.10 

Out. 

13 

8.60 

—LOO  4.60 

In.  * 

5 

82.30 

32.20 

0.10 

Out. 

14 

3.50 

—LOO  4.50 

In. 

s 

6 

31.60 

3L80 

0.20 

Out. 

15 

3.50 

-LOO  ,4.60 

In. 

^ 

7 

3L.]0 

31.40 

0.30 

Out. 

16 

8. 70  1-L  00  14. 70:  In; 

S 

8 

30.50 

30. 80  .0. 30;  Out. 

17 

3. 60  [— L 10 

4.701  In. 

M 

0 

29.00 

30.30  0.40;  Out. 

18 

3.55  1— L20 

4.75  In.                  ! 

II 

10 

29.50 

29.70   0.20   Out. 

!          19 

3. 50   — L  10  !4. 60   In. 

•3 

11 

28.90 

20. 10  0. 20;  Out. 

20 

3.45  '—LOO  '4.45  In. 

12 

28.40 

28.50  0.10  Out. 

21 

8.40   —0.90  4.30   In. 

m 

13 

27.00 

28. 00  0. 10   Out. 

« 

22 

3.40   -0.80  14. 20-  In. 

1 

14 

27.45 

27.50  '0.05  Out. 

23 

a.  55  —0. 80  4. 35,  In. 

15 

26.95 

27.10  0.15  Oat. 

24 

8. 70   —0. 80  ;4  60  In. 

16 

26.55 

27. 00  '0. 45  Out. 

25 

3,95  1-0.80  14.75  In. 

0 

M 

17 

25.85 

26. 00  0. 15   Out. 

s* 

26 

4.45   -0.50  4.05  In. 

H 

18 

25.05 

25.10  0.05  Out. 

.   ^ 

27 

4.95  —0.25  !6.20  In. 

10 

24.25 

24. 10  0. 15  Tn. 

28 

5.20 

0. 00  5. 20'  In. 

20 

23.45 

23. 10  0. 85|  In. 

20 

5.46 

0. 25  5. 20;  In. 

21 

22.55 

22. 00   0. 55'  In. 

30 

5.70 

0. 60  6. 20  In. 

22 

21.55 

20.90  '0.65   In. 

. 

1 

23 

20.55 

19.70   0.85'  In. 

Oct     1 

5.85 

0. 70   5. 15  In. 

24 

19.55 

18.50   1.05   In. 

2 

6.00 

0.75  5.25  In. 

25 

18.55 

17.50   1.05  In. 

3 

6.30 

0.80  5.50  In. 

26 

17.86 

16.80   1.05   In. 

4 

6.70 

0.90  5.80  In. 

• 

27 

17.60 

16.70 

0.90 

In.                                              5 

7.10 

LOO  6.10'  In. 

JS 

28 

17.60 

16.60 

LOO 

In.                                 '             6 

7.40 

1. 20  6. 20;  In. 

20 

17.60 

16.60 

LOO 

In.                  I                            7 

7.60 

L40  6.20,  In.                   1 

30 

17.60 

16  50 

LIO 

In.                  ;                            8 

7.70 

L60   6  101  In. 

t 

31 

17.60 

16.50   LIO 

In.                                              9 

8.10 

2.20  5.90   In. 

*     0 

0 

10 

8.70 

2.60  6.10   In.                   ; 

tc 

Aug.    1 

17.50 

16.  .50    LOO 

In. 

1                         11 

9.60 

3.00   6.60   In.                   ' 

■ta 

2 

17.30 

16.40  0.90 

In.                  1 

12 

10.60 

3.40  7.20  In. 

3 

17.00 

10.40   0.60 

In. 

13 

11.80 

4.60  7.20  In. 

Cfi 

4 

16.80 

16.30  0..'>< 

In. 

14 

12.80 

5.80   7.00   In.                   ' 

5 

16.  .'H) 

laiO   0.40 

In. 

15 

13.80 

7.40   6.40   In. 

6 

la  30 

15.50  aw) 

In. 

16 

14.40 

8.90  5.  .50  In. 

7 

15.90 

15.10   0.8lt 

In. 

17 

14.90 

10.20  4.70  In. 

8 

15.40 

14.50  o.go 

In. 

18 

15.20 

1L30   3.90   In. 

9 

14.80 

13.80    1.00 

In. 

19 

15.50 

12. 20  3. 30  In. 

10 

14.10 

12.  90  .1.  20 

In. 

20 

15.76 

12. 80   2. 951  In. 

. 

11 

13.50 

12.10    1.40 

In. 

*i                  21 

16.95 

13.40  2.55  In. 

a 

12 

13.00 

11.50   1.5(' 

In. 

22 

16.16 

18.80   2.351  In. 

*4 

13 

12.50 

10.60    1.90 

lu. 

► 

23 

16.35 

14. 10  2. 25,  Tn. 

14 

12.00 

9.80 

2.20    In.                     I       ? 

24 

16.45 

14.60   L85i  In. 

« 

15 

11.65 

9.20 

2.45:  In. 

P 

!            25 

16.  55 

14.90  L65;  In. 

16 

11.35 

8.50 

2.H5    In. 

'      % 

26 

16.55 

15.00   L55|  In. 

17 

11. 15 

7.  90  '3.  25   In. 

•♦» 

!            27 

16.55 

15.10   L45   In, 

18 

10.85 

7.30  3.55   In. 

1            28 

17.95 

16.20   1.75  In. 

Ia 

10 

10.  35 

6.70  13.65    In. 

1            20 

18.45 

18.00   0.4.3   In. 

20 

9.80 

6.10 

3.70   In. 

3 

^  ^ 

30 

ia95 

18. 70   0.  251  In.                    ' 

21 

9.15 

5.40 

3.75   In. 

^                 31 

19.25 

18.90   0.85   In.                    J 

22 

8.  55 

4.70 

3.  85|  In. 

1 

1 

2a 

8.05 

4.10 

3.05'  lu. 

1 

24 

7.  65 

3.60 

4.05   In. 

1 

25 

7.25 

3.10 

4. 15   Tn. 

. 

2<5 

7.00 

2.70   4.30   In. 

\ 

27 

6.70 

2.  30   4.  401  In. 

1 

*2H 

6.55 

1.90   4.65    In. 

29 

6.30 

1.60  ;4.  70   In. 

1 

30 

1.10 

1.40   4  70   In. 

1 

31 

5.00 

1.30  4.60   In. 

J 

i 

1 
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Table  3. — Shotoing  difference  in  elevation  to  he  added  to  gauge^reading  at  each  section  om  day 

and  hour  of  eounding. 


Date. 


Seotion. 


1881.  I  OldRiv^r. 

October  21 ,  G 

21 '  H 

21 1  I 

21 1  Z 

21 1  X 

21 '  J 

21 1  K 

22 ,  L 

22 1  M 

22  ...J  iN 


Feet 
6,800 
8,400 
10,000 
10,800 
11,900 
12,800 
16.000 
17,600 
18,400 
20,000 


9 

W 

i 


Feet 
0.5 
0.6 
0.7 
0.8 
0.8 
0.9 
LI 
LI 
L2 
L2 


Date. 


1881. 
October  24. 
24. 
24. 
24. 
24 
2S. 
24. 
24. 
26. 


Section. 


Old  River. 
O 
P 
B 
S 
T 
V 
T 
V 
W 


I 


be 

s 


P-SPJ 


a 


I       s 


Fe«t 

21,600 

22,800 

24,000 

26,000 

27,600 

31,200 

34,000 

34,400 

35,200 


•a 
+ 


I-- 


Ll 
LI 
L2 
LI 
L4 
L4 
LC 
L7 
Lf 


The  slope  was  not  uniform  throughout  this  entire  reach,  but  the  difference  was  so  slight  as  to  mske 
this  table  practically  correct. 

Table  4,— Table  of  velooiiy  and  diechargey  October  25, 1881. 


Date. 


Discharge  section. 


October  25, 1881 

Do 

Do 


Red  River  above  Sugar  House  chute 

Mississippi  River,  through  Old  River,  at  Section  V. 
Atchafalaya  at  Section  5 


.g 


a 
2 


>  e. 

til 
;s9 


10,557 
18,924 
29.481 


0.39 
Lfi 
2.02 


Ps. 

REMOVING  RAFF  IK  RED  RIVER,  AND  CLOSING  TONERS  BAYOU 


RAPT. 

Operations  were  contimied  on  Red  Eiver  above  Sbreveport  with  the 
steamer  Florence,  for  the  purpose  of  keeping  the  channel  clear  of 
obstructions. 

In  September,  when  the  river  was  att  a  very  low  stage,  a  force  was 
put  to  work  between  Shreveport  and  Shady  Grove,  and  that  entire 
stretch  of  river  was  so  thoroughly  cleared  out  that  boats  can  now  run 
on  a  stage  of  water  4  feet  below  what  they  formerly  could. 
"^  During  the  high-water  season  the  Florence  was  kept  patrolling  the 
river  from  Shreveport  to  the  head  of  the  raft,  sometigies  going  as  hi^lJ 
as  Fulton,  Ark.  Thirty-five  jams  or  drift-piles  were  removed,  and  a 
clear  channel  maintained. 

Considerable  difficulty  is  experienced  in  keeping  the  river  clear,  from 
the  fact  that  the  lumber  and  saw-mill  people  allow  their  lumber  rafts 
to  block  up  the  channel  and  so  cause  a  vast  accumulation  of  driftthat 
eventually  proves  a  serious  obstruction  and  difficult  to  remove.  Tbeir 
attention  has  been  called  to  the  faet,  but  thus  far  without  avail.  I^ 
previous  reports  I  have  brought  the  matter  forward,  but  no  action  has 
ever  been  taken. 
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CLOSING  TONE'S  BAYOU. 

A  contract  was  entered  into  with  A.  L.  Gervin  and  John  A.  Bietey 
for  building  an  earthen  dam  across  Tone's  Bayoa,  and  connecting  with 
the  levees  on  Bed  Biver.  According  to  the  terms  of  the  contract  the 
work  was  to  be  completed  daring  the  low- water  season  of  1881, 

On  July  9y  1881,  Messrs.  Garvin  and  Bietey  were  notified  that  their  bid 
had  been  accepted,  and  they  were  requested  to  appear  with  their  sure- 
ties for  the  purpose  of  entering  into  the  contract. 

In  consequence  of  the  absence  of  one  of  their  bondsmen,  the  proper 
execution  of  the  papers  was  delayed,  and  it  was  not  until  August  31 
that  I  could  notify  them  of  the  approval  of  the  contract  by  the  Chief 
of  Engineers. 

Active  oi>erations  were  commenced  about  the  3d  or  4th  of  September, 
still  leaving  ample  time  to  complete  the  work  within  the  designated 
time,  had  it  been  pushed,  but  it  went  on  so  slowly  that  my  assistont  on 
the  work  informed  the  contractors  that  unless  the  work  progressed  more 
rapidly  he  would  have  to  report  that  they  had  not  complied  with  the 
terms  of  their  contract.  The  specifications  were  explicit  as  to  the 
amount  of  earth  that  would  be  required  in  the  embankment  during  the 
first  14  days,  namely,  25,000  cubic  yards.  The  work,  however,  went 
along  so  slowly  that  after  about  a  month's  work  but  12,000  cubic  yards 
had  been  taken  from  the  pits,  less  than  half  the  amount  that  should 
have  been  moved  during  the  first  two  weeks. 

This  was  about  the  period  of  the  very  lowest  water,  and  therefore 
the  greatest  amount  of  work  shohld  have  been  done.  The  contractors 
knew  that  the  season  of  low- water  could  not  reasonably  be  expected 
to  continue  longer  than  two  months,  and  that  they  had  lost  about 
three  weeks  of  that  season  before  they  commenced  work. 

As  it  was,  but  little  energy  appeared  in  the  conduct  of  the  work 
until  the  water  began  to  rise.  Even  then  if  the  work  had  been  pushed, 
as  it  could  well  have  been,  the  whole  would  have  been  completed  in 
season,  and  before  the  rising  water  so  seriously  interfered  with  their 
operations.  About  the  first  week  in  October  the  water  commenced  to 
rise,  and  continued  until  the  26th  of  November,  when  it  began  to 
recede,  and  fell  a  little  less  than  1  foot  in  all.  All  this  time  the  con- 
tractors had  all  they  could  do  with  the  force  employed  to  keep  the  main 
dam  above  the  water  line,  with  sufficient  width  of  base  to  offer  a  suf- 
ficient resistance  to  the  pressure  of  the  water  on  the  river  side  of  the 
work.  At  one  time  the  difference  of  water  levels  on  the  two  sides  of 
the  dam  was  15.2  feet. 

On  the  28th  of  November,  after  the  river  had  fallen,  it  was  14.3. 

The  work  was  measured  by  Mr.  Melvin,  assistant  engineer,  and  Mr. 
Crane,  a  civil  engineer  of  Shreveport,  on  the  28th  of  November,  and  it 
was  found  that  the  dam  at  Lower  Old  Biver  still  needed  some  6,000  yards 
to  complete  it,  and  on  the  main  dam  there  was  still  required  about 
12,000  yards. 

On  the  morning  of  the  1st  of  December,  I  was  informed  by  telegraph 
that  the  Confederate  Dam  had  been  destroyed,  and  that  the  contract- 
or's work  in  Lower  Old  Biver  was  swept  out.  I  immediately  took  steps 
to  ascertain  the  full  circumstances  connected  with  the  matter,  and  am 
of  the  opinion  that  the  dam  had  been  maliciously  destroyed.  It  had 
been  reported  to  me  that  the  dam  was  leaking,  but  after  I  had  exam- 
ined it  I  could  find  no  cause  for  such  a  belief.  This  examination  was 
made  by  me  about  a  week  or  ten  days  before  the  structure  gave  way. 
Without  being  tampered  with,  this  old  dam  would  have  stood  all  the 
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pressure  that  any  stage  of  water  on  Red  River  could  bring  against  it- 
It  had  stood  the  test  of  nineteen  years  of  high-water.  Three  of  those 
years  the  water  had  run  over  the  top  to  a  depth  of  nearly  3  foot  above 
the  crown.  The  deposit  on  both  sides  had  been  large,  and  had  greatly 
increased  the  strength  of  the  original  work.  The  deposit  on  the  bayon 
side  had  reached  to  within  a  few  feet  of  the  top  of  the  embankment 
itself  and  extended  to  the  water  channel  of  the  bayou.  On  the  rear  or 
lower  side  of  the  embankment  the  deposit  had  been  made  out  fully  dOO 
feet  from  the  original  constructed  bank.  Through  the  center  of  this 
embankment  cribs  of  timber  had  been  built  and  the  earth-work  had 
been  compactly  built  in  and  around  them.  The  dam,  as  it  stood  when 
the  work  of  this  year  was  commenced,  wa«  capable  of  sustaining  much 
more  pressure  than  the  water  at  the  time  could  exert  against  it. 

The  contractors  advanced  the  idea  that  when  the  disaster  to  the 
Confederate  Dam  occurred  they  were  within  a  few  hours  of  having  the 
work  completed. 

The  work  was  measured,  as  previously  stated,  and  it  was  found  that 
the  small  dam  needed  nearly  6,000  yards,  and  the  main  dam  about  twice 
that  quantity.  Between  the  time  that  Mr.  Melvin  measured  it  until  the 
time  the  Confederate  Dam  gave  way  there  could  not  have  been  more 
than  fourteen  hours'  work  performed,  namely,  four  on  the  29th  and  ten 
on  Wednesday,  the  30tb.  It  is  reported  by  the  assistant  that  there 
were  at  work  on  the  different  sections  twelve  wheel-scrai)ers  and  teams, 
and  from  fifteen  to  eighteen  drag-scrapers  and*teams,  and  a  few  laborers 
with  shovels.  This  force,  had  it  been  kept  at  work,  could  not  iK)ssibl.v 
have  finished  the  work  in  ten  or  twelve  days  of  good  working  time,  but 
on  the  morning  of  the  30th  everything  at  work  the  day  before  was  dis- 
charged except  the  wheel-scrapers  and  the  men  and  teams  working 
them.  These  could  not  have  put  into  the  dumps  more  than  35  cubic 
yards  each  in  one  day,  making  the  aggregate  day's  work  for  all  420 
yards.  How  the  work  could  have  been  finished  in  the  time  claimed  by 
the  contractors  is  not  clearly  seen  from  these  figures. 

The  destruction  of  the  Confederate  Dam  caused  then  the  destructioo 
of  the  small  dam  across  Lower  Old  River,  then  in  an  unfinished  con- 
dition. It  is  doubted  even  if  this  latter  work  had  been  fully  completed 
that  it  could  have  withstood  the  sudden  withdrawal  of  water  from  be- 
hind it,  having  been  built  in  20  feet  of  water  and  of  fresh  earth.  It 
would  have  required  probably  upwards  of  a  month  to  assume  a  oonsis^ 
ency  sufficiently  firm  to  resist  the  pressure  forced  against  it.  It  is, 
however,  certain  that  if  the  contractor  had  pushed  his  work  during  the 
first  thirty  days  of  operations  the  work  would  have  been  done  before 
the  16th  "of  November,  and  the  water  in  Old  River  would  not  have 
seriously  interfered  with  the  operations.  But  very  little  work  was  done 
afterwards  on  the  remaining  part  of  the  lower  main  dam. 

On  the  4th  of  February  following  (1882),  according  to  -the  affidavits 
of  Felix  Ouray,  agent  for  the  contractors,  and  several  of  his  men,  a 
body  of  masked  men  approached  the  main  dam,  took  charge  of  the 
guards,  and  cut  a  ditch  across  the  dam,  the  elfect  of  which  was  to 
cause  its  entire  destruction.  The  contractors  applied  to  me  for  the 
payment  of  the  entire  amount  of  the  contract  price  for  the  work,  but 
as  the  same  had  never  been  completed  nor  accepted  by  me,  I  declined 
to  pay  any  portion  of  the  amount. 

The  drawings  herewith  will  show  the  position  of  the  different  dams 
alluded  to  in  the  report. 

There  has  always  been  considerable  opposition  by  the  planters  and 
others  in  the  vicinity  of  this  work  to  the  closing  of  the  bayou.    Those 
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l)lanters  along  the  front  or  on  Red  River  proper  seein  to  think  that  the 
<laniming  of  the  bayou  would  cause  the  overflow  of  their  lands,  while 
those  living  on  the  back  channel,  or  Bayou  Pierre,  desire  to  have  this 
latter  cleaned  out  and  otherwise  improved  and  made  the  main  steamboat 
<;hannel  from  the  head  of  Tone's  Bayou  to  Grand  Ecore.  So  far  has  this 
opposition  made  itself  felt  that  1  have  taken  the  liberty  of  inserting 
here  these  two  items  taken  from  the  Shreveport  Times,  the  leading 
newspaper  of  that  section  of  the  country.  The  first  is  the  editorial 
comments  on  a  letter  of  Hon.  N.  C.  Blap.chardon  the  question  of  closing 
the  bayou,  and  the  other  is  a  part  of  a  communication  from  an  old 
planter,  Mr.  Frierson,  on  the  same  subject: 

The  question  is  one  that  can  only  be  d«tiuitely  settled  by  tliorouj^hly  competent  en- 
gineers, and  hence  we  shall  not  venture  an  opinion  upon  it.  This  much  we  can  safely 
say,  however:  If  the  government  should  build  a  dam  across  Old  River  at  the  head  of 
Tone's  Bayou  that  would  )>rove  permanent  against  the  forces  of  nature,  so  to  speak,  it 
would  be  under  the  necessity  of  keeping  an  armed  force  constantly  on  the  ground,  or 
it  would  be  cut  by  parties  whose  lands  would  thereby  be  subject  to  overflow. 

Should  Tone's  Bayou  be  successfully  closed,  it^  would  require  a  regiment  to  guard  the 
work  during  high- water.  The  planters  on  east  bank  of  Red  River  would  cut  it,  in 
•spite  of — yes — well,  say  six  regiments.  Who  would  or  could  blame  themf  Tis  folly 
to  talk  of  indemnification.  To  let  the  matter  stand  as  ir  is  now,  viz,  severely  alone,  is 
Absolute  destruction,  not  only  talow- water  but  to  high-water  navigation.  Red  River 
will  be  inevitably  drained,  and  that  in  the  near  future.  This  fact  has  been  patent  to 
the  apprehension  of  the  most  casual  observer  for  years. 

The  question  naturally  arises,  What  shall  be  done  for  the  best  inter- 
ests of  navigation?  Close  Tone's  Bayou  and  stop  the  loss  of  water  from 
the  main  channel,  or  allow  the  bayou  to  remain  open  and  clear  out  and 
remove  all  obstructions  from  Bayou  Pierre  and  Lakes  Bayou  Pierre  and 
Cannosanier  and  Bayou  Winsey,  and  make  that  route  the  navigable 
channel.  This  latter  is,  I  believe,  in  contemplation.  The  new  river  and 
harbor  bill  cont*iius  all  the  appropriations  for  lied  River  under  one  gen- 
eral title, "  the  imi>rovement  of  Red  River,"  and  it  would  be  ad\isable  to 
<M>nsider  the  matter  before  any  steps  be  taken  to  carry  out  the  scheme. 

I  have  had  an  examination  of  tlie  above  route  made,  and  have  re- 
ported in  favor  of  keeping  the  main  channel  of  Red  River  as  it  now  is 
-and  close  Tone's  Bayou.  Major  Howell  had  also  reported  upon  the 
«ame  subject. 

Taking  the  map  herewith,  it  will  be  seen  that  Red  River  leaves  the 
high  land  where  Bayou  Pierre  leaves  the  liver  (the  latter  leaving  the 
valley  and  reaching  the  high  land  again  on  the  opposite  line  of  the  val- 
ley, near  the  mouth  of  Loggy  Bayou),  and  continues  to  hug  the  east  line 
of  the  valley  to  the  mouth  of  Bayou  Pierre,  and  thence  to  the  head  of 
Old  River,  better  known  now  as  Cane  River.  The  valley  has  a  varying 
width  of  about  6  miles.  Bayou  Pierre  skirts  the  hills  on  theieast  and 
receives  the  water  shed  from  the  hills  beyond,  which  divide  the  Red 
from  the  Sabine.  It  also  receives  the  water  of  Red  River  at  its  head, 
but  not  until  the  stage  of  the  latter  is  about  11  feet  above  low-water. 
Its  sectional  area  at  high-water  is  about  6,000  feet.  Sand  Beach  Bayou 
leaves  Red  River  4  miles  below  Bayou  Pien-e  and  enters  the  latter  after 
traversing  the  valley  westward  and  southward  a  few  miles.  Tlie  high- 
water  section  of  Sand  Beach  is  nearly  2,000  square  feet.  Tone's  Bayou 
has.  we  might  say,  a  high-water  area  of  8,400  feet. 

The  cross-section  of  Red  River  at  a  point  400  yards  above  Scor- 
pini's  Cut-off  is  at  high-water  13,000  feet.  A  few  years  ago  the  bayous 
on  the  east  bank,  having  an  aggregate  area  of  about  3,500  feet,  were 
closed;  but  I  believe  they  were  all  cut  during  the  recent  high-water, 
about  the  time  of  the  destruction  of  the  main  dam  in  Tone's  Bayou.  A 
section  of  Red  River  made  near  the  Packery,  about  2  miles  below 


1542      REPORT    OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

Shreveport,  gave  a  result  of  24,200  feet  in  1870,  and  in  1874  the 
at  the  same  place  had  increased  to  about  29,000  square  feet. 

From  the  above  we  see  that  before  reaching  Scorpinr's  Cut-off! 
have  lost  a  sectional  area  of  discharge  of  about  16,000  square  feet, 
volume  of  water  having  found  its  way  to  Bayou  Pierre  and  Sand 
Bayou  on  the  right,  and  the  other  bayous  on  the  left.  Tone's  Bayou 
further  depletes  the  river,  so  that  below  Scorpini's  Cut-off,  the 
which  formerly  was  sufficiently  large  to  carry  off  the  water,  is 
rowed  in  width  and  depth,  and  is  known  by  the  name  of  the  "  X 
Eiver." 

It  was  at  first  intended  to  build  a  low-water  dam  in  the  bayou, 
as  the  narrow  river  enlarged  from  the  increased  volume  of  water  thi 
into  it,  to  gradually  raise  the  dam  to  the  high-water  mark.     It 
found  from  the  nature  of  the  soil  that  more  than  unusual  difficulty 
expense  attended  this  work,  and  so  it  was  resolved  to  effect  the  ei 
closure  at  once.    With  the  bayou  closed  it  might  reasonably  be 
pected  (with  other  aid  in  the  way  of  cutting  down  the  timber  along 
banks)  that  the  main  river  would  enlarge  sufficiently  in  the  course 
couple  of  seasons  to  carry  off  the  increased  supply. 

Great  fear  of  disastrous  overflow  from  the  stoppage  of  water  thn 
Tone's  Bayou  is  felt  by  the  planters  on  the  river  below  the  cut-off. 
do  not  jbhink  that  this  latter  will  cause  a^  much  trouble  as  anticipai 

Bayous  Pierre  and  Sand  Beach,  still  open,  would  afford  an  outlet- 
a  large  volume  of  water,  and,  with  small  -levees  along  both  banks, 
river  would  soon  accommodate  itself  to  the  increased  supply.     The 
eral  level  of  Bayou  Pierre  is  about  5  feet  lower  than  the  bank  of 
Eiver  all  the  way  down  to  Bayou  Winsey,  through  which  the  w\ 
enters  the  river  again.    The  distance  via  the  bayou  between  the  h< 
and  foot  is  about  50  miles  less  than  by  way  of  Red  River  proper 
tween  the  same  points.    The  sloping  nature  of  the  lands  illustrates 
ease  (both  in  the  recent  flood  and  in  all  pre\ious  high-water) 
which  the  planters  could  have  protected  themselves  on  the  river 
had  Tone's  Bayou  been  closed.    Small  inexpensive  levees  would  hi 
accomplished  the  object,  whereas  the  lands  were  flooded  from  the 
by  the  water  through  Bayou  Pierre  and  Tone's  Bayou,  and  the  leveli 
the  rear  lands  made  any  attempt  to  protect  themselves  from  that  dij 
tion  fruitless. 

Considering  the  two  routes  via  Red  River  proper,  or  via  Tone'8  Baj< 
and  Pierre  and  Winsey,  all  the  advantages  are  decidedly  on  the  m 
of  the  former,  including  the  closing  of  Tone's  Bayou.    This  matter 
been  reported  upon  by  Major  Howell  and  by  myself,  and  the  same 
elusion  yeached.    The  reports  thereon  will  be  found  in  the  Report 
the  Chief  of  Engineers  for  1873,  page  628,  and  in  that  for  1879,  pj 
graph  1,  page  979.    In  addition  to  the  advantages  therein  set  off, 
closing  Tone's  Bayou,  I  consider  that  it  ranks  all  other  works  of  ii 
provement  from  the  raft  to  Alexandria,  for,  with  the  work  complel 
all  the  water  properly  belonging  to  the  river  must,  at  low-water,  floi 
in  one  channel  from  Cross  Bayou  at  Shreveport  to  the  head  of  the  At< 
afalaya.    All  outlets  between  these  points  have  their  beds  10  feet 
more  above  low  water  line,  and  accordingly  we  would  liave  good  loi 
water  navigation  to  Shreveport  for  any  boats  that  could  pass  the  fal] 
of  Alexandria. 

The  commercial  value  of  the  stream  is  all  the  government  takes  coj 
nizance  of,  though  in  other  respects  the  closing  of  the  bayou  would  ad^ 
to  the  amount  of  products,  by  opening  up  and  reclaiming  vast  trad 
of  the  moKt  fertile  lands  in  that  section  of  country. 


<s> 


jr?ur;^^«^A- 


APPENDIX   P.  1.^43 

Deeming,  then,  that  the  closing  of  the  bayou  will  be  for  the  best  in- 
terests of  the  government,  and  for  which  the  appropriations  are  made, 
it  is  still  a  question  whether  it  be  advisable  to  expend  any  money  for 
the  object  in  view  in  face  of  the  determined  opposition  of  the  people 
in  the  vicinity  to  having  the  work  of  the  government  carried  out,  with 
the  likelihood  that  such  work  if  finished  would  be  destroyed. 

The  former  appropriations  are  as  follows : 

By  act  approved  June  10,  1 872,  for  removing  raft |150, 000 

By  act  approved  March  3,  1873,  for  removing  raft 80, 000 

By  act  approved  June  23,  1874,  for  removing  raft 50,000 

By  act  approved  March  3,  1875,  for  removing  raft 20, 000 

Bv  act  approved  Augnst  14, 1876,  for  removing  raft  and  closing  Tone's  Bayou .  35, 000 

Allotment  August  27,  1877,  for  closing  Tone\s  Bayou 4, 500 

By  act  approved  February  7,  1878,  for  removing  raft 6, 000 

By  act*,  approved  June  18,  i878,  for  removing  raft  and  closing  Tone's  Bayou ....  24, 000 

By  act  approved  March  3,  1879,  for  removing  raft  and  closing  Tone's  Bayou.  15, 000 

By  act  approved  June  14,  1880,  for  removing  raft  and  closing  Tone's  Bayou.  25,000 

By  act  approved  March  3, 1881,  for  removing  raft  and  closing  Tone's  Bayou.  10, 000 

The  appropriation  of  August  2,  1882,  is  for  the  improvement  of  Red 
River,  including  the  above  works. 

The  above  work  was  transferred  to  Capt.  A.  M.  Miller,  Corps  of  En- 
gineer, U.  S.  A.,  on  the  30th  of  June,  1882. 

Money  statement 

July  1,  1881,  amount  available $31,182  64 

July  1,  i.882,  amonnt  expended  during  the  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  18H1 6,761  93 

July  1,1882,  amount  available 24,420  71 


COMMERCIAL  STATISTICS. 

Shjeveport  is  the  principal  distributing  point  for  Red  River. 

Number  of  steamboats  running  to  Shreveport 20 

Bales  of  cotton  received  from  Upper  Red  River 14, 500 

Amount  of  cotton  seed  Tsacks) 49, 000 

Tons  of  freight  shipped  above 4,000 

Tons  of  freight  shipped  below 6, 550 

Cotton  from  below  shipped  to  Shreveport 11, 500 

Cotton  shipped  from  Shreveport  to  New  Orleans ; 55, 243 

8acks  of  cotton  seed  shipped  from  Shreveport  to  New  Orleans 2, 550 

Sacks  of  cotton-seed  cake  shipped  from  Shreveport  to  New  Orleans 20,630 

Barrels  of  cotton-seed  oi  1  shipped  from  Shreveport  to  New  Orleans 5, 613 

Sacks  of  cotton-seed  meal  shipped  from  Shreveport  to  New  Orleans 8, 023 

In  addition  to  large  quantities  of  miscellaneous  freight,  hiden  and  tallow,  cattle,  &c. 

The  above  works  are  situated  in  the  third  collection  district  of  Louisiana.     The 
port  of  entry  is  New  Orleans. 


P6. 

REMOVING  OBSTRirCTIONS  FROM  RED  RIVER.  LOUISIANA. 

It  was  expected  that  the  new  boat,  intended  especially  for  the  work 
in  this  river,  and  which  under  the  contract  should  have  been  completed 
on  the  2d  of  July,  1881,  would  be  ready,  at  least  for  a  short  season's 
work;  but  in  August,  finding  that  there  would  not  be  sufficient  time 
after  the  boat  left  the  contractoi^s  hands  to  procure  the  necessary  out- 
fit and  do  any  work,  I  concluded  to  withdraw  the  Wagner  from  the 
Ouachita  and  send  her  into  Red  River;  this  was  done,  and  the  l)oat 
worked  in  that  stream  from  August  15  to  October  12. 


1544   REPORT  or   THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

The  work  was  carried  on  in  the  lower  reaches  of  the  river  below 
Alexandria,  especially  in  the  vicinity  of  the  Bapions  and  the  old  Con- 
federate raft;  834  snags,  380  shore  snags,  and  one  wTeck  were  removed. 

The  report  of  Capt.  E.  F.  White  herewith  will  give  the  details  of  the 
operations. 

The  new  snag-boat  C.  W.  Howell  was  received  in  November  last,  and 
as  it  was  then  too  late  to  put  her  in  commission  it  was  deemed  unneces- 
sary to  purchase  a  complete  outfit.  I  accordingly  had  her  towed  to 
Memphis  and  laid  np  for  the  remainder  of  the  season. 

During  the  coming  year  it  is  proposed  to  complete  the  outfit  of  the 
new  boat,  and  send  her  to  Red  River  for  the  purpose  of  removing  the 
obstructions  as  heretofore ;  her  necessary  running  expenses  for  eight 
months,  repairs,  &c.,  being  $24,000. 

As  the  work  must  necessarily  be  continuous,  new  obstructions  com- 
ing into  the  stream  each  year,  it  is  not  necessary  to  submit  detailed 
estimates. 

As  the  appropriation  this  year  is  under  the  title  of  the  "Improvemeut 
of  Red  River"  and  to  the  amount  of  $75,000,  the  necessary  allotmeDt 
for  the  removal  of  obstructions  can  be  taken  therefrom. 

On  the  30th  of  June  the  above  amount  was  transferred  to  Capt.  A 
M.  Miller,  Corps  of  Engineers^  U.  S.  A. 

The  former  appropriations  are  as  follows : 

By  act  approved  June  18,  1878 $25,000 

By  act  approved  March  3,  1879 ,  22,500 

By  act  approved  June  14,  1880,  inchiding  cost  of  snag-boat 60,  OW 

By  act  approved  March  3,  1881 10,OU) 

The  alM)ve  works  are  situated  in  the  third  collection  district  of  Louisiana.  Tht 
port  of  entry  is  New  Orleans. 

On  June  30  the  above  work  was  transferred  to  Capt.  A.  M.  Miller, 
Cori>8  of  Engineers,  U.  S.  A. 

Money  statement 

July  1,  1881,  amount  available #42,723  Vf 

July  1, 1882,  amount  expended  during  liscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 41,276  43 

July  1,  1882,  amount  available 1, 446  76 


COMMERCIAL  STATISTICS. 

Value. 


Cotton,  135,557  bales 16, 777,  •5.''^ 

Cottonseed,  121,210  sacks 85,000 

Miscellaneous,  cattle,  &c 219,215 

Return  freights,  plantation  sujiplies,  &c 1, 742, 150 


Total 8,824,21 


.> 


KEPOKT  OF  CAPTAIN  E.  F.  WHITE. 

* 

United  States  Snag-boat  O.  G.  Waonkr, 

yovemher  1,  1881. 
Major:  Ihave  the  honor  to  submit  herewith  my  report  on  the  operations  of  the 
snag-boat  O.  G.  Wagner,  in  the  Red  River,  from  August  15  to  October  12,  1881. 

Before  entering  ui>on  the  duties  of  removing  obstructions  to  navigation  in  R*<1 
River,  I  received  a  number  of  communications  from  steamboat  men  engaged  in  that 
river,  informing  me  that  the  channel  through  the  Rapions  was  almost  impassable,  au<i 
needed  especial  attention. 
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I  immediately  pi'oeeeded  to  the  foot  of  the  Rapions  aud  commenced  operatioiiH.  I 
found  that  the  channel  had  shifted  from  the  east  to  the  west  bank,  which  brought 
into  the  hver  a  great  many  stumps  and  shore  snags  that  had  been  entirely  out  of  the 
"way  before.  After  the  removal  of  the  snags  through  the  Rapions  there  was  good  low- 
water  navigation. 

My  programme  for  working  the  river  was  to  remove  any  aud  all  obstructions  to 
low- water  navigation  on  my  way  up  the  river,  but  owing  to  the  short  season  we  had 
and  the  number  of  obstructions  the  work  was  confined  from  the  foot  of  the  Rapions 
to  Ware's  Lauding. 

Work  throughout  was  very  heavy,  especially  through  the  jSapious,  where  certain 
logH  and  snags  could  only  be  removed  with  the  aid  of  heavv  purchase  blocks,  rigged 
up  on  shore.  Among  other  obstructions  removed  was  an  old  flat-boat  lying  directly 
in  the  low- water  channel  just  below  "Double  Eddy."  The  number  of  snags,  logs, 
and  stumps  destroyed  and  removed  from  the  channel  during  the  present  season  in  this 
river  was  as  follows:  834  snags,  880  shore  snags,  one  wreck  of  flat-boat. 

I  am  pleased  to  state  that  the  parties  engaged  in  the  navigation  of  Red  River  have 
expressed  their  entire  satisfaction  with  the  successful  operations  of  the  snag-boat  0.  G. 
Wagner  during  the  past  season. 

Verv  respectfully,  your  obedient  servant, 

E.  F.  White, 
Commanding  Snag-boat  0.  O,  Wagner. 

Maj.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers,  U.  S.  A. 


IMPROVEMENT   OF   UPPER  RED   RIVER   FROM   FULTON,   ARKANSAS,   TO 

THE  HEAD  OF  THE  RAFT. 

The  work  accomplished  during  the  two  previous  seaaous  on  this  sec- 
tion of  the  river  placed  it  in  a  good  navigable  condition  when  there 
was  sufficient  water  for  the  boats  to  run,  so  that  no  appropriation  was 
asked,  nor  was  any  work  done  during  the  past  season,  except  as  the 
jsteamer  Florence  went  through.  As  stated  in  my  last  report,  the  work 
is  not  permanent,  as  each  flood  brings  down  new  obstructions,  and  it 
was  expected  that  appropriations  would  have  to  be  made  from  time  to 
time  to  keep  the  river  clear. 

The  flood  of  last  year  in  the  Red  River  was  the  greatest  that  we  have 
any  reliable  record  of,  and  the  reports  show  that  the  banks  are  caving 
very  rax^idly  in  the  upper  reaches,  and  the  trees  that  have  fallen  in  will 
have  to  be  removed  during  the  coming  season. 

With  the  balance  of  the  old  appropriation  left,  and  with  an  allotment 
from  the  new  appropriation,  which  includes  the  river  from  Fulton  to 
the  mouth,  the  needful  work  can  be  done. 

The  former  appropriations  are  as  follow^s : 

By  act  approved  March  3, 1879 $10,00f 

By  act  approved  June  14,  1880 10,000 

This  work  was  transferred  to  Capt.  A.  M.  Miller  on  the  30th  of  June. 

Money  statemeiit 

July  1,  1881,  amount  available. |4, 759  34 

July  1,  1882,  amount  expended  daring  fiscal  3'^ear,  exclusive  of  outstanding 

liabilities  July  1,  1881 1,885  15 

JTuly  1,  188*2,  am^ount  available 2, 874  19 
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estimates  for  closing  certain  outlets  of  the  red  rivee^ 

louisiana. 

United  States  Engineer  Office, 

MemphiSj  Tenn.j  April  4,  1882. 

General:  In  accordance  with  instructions  contained  in  your  letter 
of  March  14, 1  have  the  honor  to  present  the  following  estimates  for  clos- 
ing several  outlets  of  Red  River,  above  Shreveport,  as  called  for  by  the 
resolution  of  the  Senate  of  the  United  States  of  March  10,  1882. 

The  outlets  mentioned  are  known  as  the  canals  of  Alban,  Hervey,  Sale 
and  Murphy,  and  Kountz,  and  are  situated  in  what  is  known  as  the  raft 
region.  They  divert  from  the  river  a  considerable  volume  of  water  at 
various  stages  that  inundates  the  adjacent  country.  Their  closure 
would  tend  to  improve  the  navigation  of  the  stream  through  that  entire 
reach,  but  they  would  not  alone  entirely  reclaim  the  land,  from  the  fact 
that  the  floods  of  Red  River  at  the  localities  in  question,  go  above  and 
entirely  over  the  banks,  and,  therefore,  for  the  accomplishment  of  the 
latter  object,  we  would,  in  aclditiou,  have  to  build  a  continuous  line  oi 
levee  along  both  banks  of  the  river. 

Were  the  river  at  all  points,  except  at  the  outlets,  confined  within 
banks,  the  closure  of  these  outlets  <;ould  be  effected  by  comparatively 
inexpensive  earthen  dams,  but  in  the  present  condition  of  affairs,  as 
these  would  certainly  be  destroyed  by  the  water  running  over  them,  it 
is  necessary  that  the  dams  be  constructed  of  more  resisting  material. 
I  have,  therefore,  furnished  estimates  for  the  construction  of  dams  of 
brush  and  stone,  with  mattress  protection  on  bottom  and  sides  to  resist 
the  scouring  effect  of  the  water. 

The  following  are  the  estimates  for  the  entire  work : 

SALE  AND  murphy's  CANAL. 

Mattress  protection  on  bottom  and  sides,  including  baUast |1,  !^ 

1,000  cords  brush,  at  ^.50  per  cord,  in  plnce 2,500 

400  yards  stone,  at  $4 1,600 

Contingencies,  superintendence,  &c 1,000 

6,900 
alban's  canal,  no.  1. 

Mattress  protection  on  bottom  and  sides,  including  ballast $700 

130  cords  brush,  at  $2.50  per  cord,  in  place 3S5 

50  yards  stone,  at  $4 *200 

Contingencies,  superintendence,  &c ? 250 

M75 
alban'8  canal,  no.  2. 

Mattress  protectiou  on  bottom  and  sides,  including  ballast $1, 440 

450  cords  brush,  at  $2.50  per  cord,  in  place 1, 125 

200  yards  stone,  at  $4 sOO 

Contingencies,  superintendence,  &c 500 

•alban's  canal,  no.  3. 

Mattress  protection  on  bottom  and  sides,  including  ballast ^1, 200 

280  cords  brush,  at  $2.50  per  cord,  in  place 700 

150  yards  stone,  at  $4 ^ 

Contingencies,  superintendence,  &c 400 


Usually  known  as  Stanton's  Slough. 
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hervey's  canal. 

MattresH  protection  on  bottom  and  sides,  including  ballast $1, 080 

•JoO  corcl«  bnisb,  at  $*2.50  per  cord,  in  place 625 

150  yards  stuuc,  :vt  .s4 60O 

Contingencies,  supenuieudence,  »fco 300 

2,605 

KOUNTZ'8  CANAL. 

Mattress  protection  on  bottom  and  sides,  including  ballast i|l,  100 

250  cords  brush,  at  $2.50  per  cord,  in  place 625 

150  yards  stone,  at  $4 • 600 

Contingencies,  superintendence,  &c 30O 

2,625 

RECAPITULATION. 

Sale  and  Murphy's  Canal $6,IK)0 

Alban's  Canal,  No.  1 1,475 

Alban's  Canal,  No.  2 ;J,865 

Alban's  Canal,  No.  3  (Stan ton^s  Slough) 2,90a 

Hervey's  Canal 2,605 

Konntz's  Canal 2.625 

20,370 
Cost  of  outfit,  consisting  of  flat-boats,  tools,  barrows,  &c.,  which  can  be  moved 

from  one  location  to  another,  and  used  for  each  work 2,  OOCV 

Total 22,370 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  of  Engivieeri. 
Brig.  Gen.  H.  6.  Wright, 

Chief  of  Engineers^  U.  8.  A, 


PS. 

IMPROVING  YAZOO  RIVER,  MISSISSIPPI. 

The  work  of  removing  the  snags  and  other  obstructions  from  the 
Yazoo  Eiver  was  continued  during  the  season  with  the  snag-boat  John 
B.  Meigs. 

The  following  is  a  summary  of  the  work : 

534  snags  removed. 
73  shore  snags  destroyed. 
172  heavy  trees  cut  down. 
Wreck  of  steamer  Carrie  Hogan  removed. 

When  the  work  in  the  Yazoo  was  suspended  the  Meigs  was  taken  to 
Memphis  and  transferred  to  Capt.  T.  H.  Handbury,  Corps  of  Engi- 
neers, for  work  in  his  district. 

With  the  appropriation  a^ked  for  for  the  fiscal  year  ending  June  30, 
1884,  it  is  proposed  to  continue  the  work  as  heretofore. 

The  estimated  cost  of  running  a  snag-boat  in  the  river  for  eight 
months'  work  and  incidental  repairs,  &c.,  is  $24,000. 

The  former  appropriations  are  as  follows  : 

By  act  approved  March  3, 1873,  applied  to  the  removal  of  eleven  wrecks  sunk 

in  the  stream  during  the  late  war ^0, 000 

By  act  approved  March  3,  1875 12,000 

By  act  approved  August  14, 1^6 ' 15,000 
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By  act  approved  June  18,  1878 $25,000 

Bv  act  approved  March  3,  1879 .* 15, 0(H) 

By  act  approved  June  14,  1880 '. 12,m 

By  act  approved  March  3,  1881 6,  WW 

By  act  approved  August  2,  1882 8,00) 

On  June  30  the  above  work  was  transferred  to  Capt.  A.  M.  Miller. 
€orps  of  Engineers,  U.  S.  A. 

Money  statement 

July  1,  1881,  amount  available |4,733  ^^ 

Julv  1,  1882,  amount  expended  during  fiscal  rear,  exclusive  of  outstanding 

liabilities  July  1,  1881 \ 4.427  54 

July  1,  1882,  amount  available 306  31 

Amount  appropriated  by  act  passed  August  2,  1882 8, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 8, 306  31 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  24, 000  00 


COMMERCIAL  STATISTICS. 

Valae. 

Cotton,  69,000  bales $:j,45O,000 

Cotton-seed,  55,000  sacks 27,500 

Miscellanef)us  products,  return  freights,  &c 1  700, 000 

Total 5,177,500 

The  Yazoo  River  is  in  the  collection  district  of  Vicksburg,  Miss.    The  port  of  entry 
is  New  Orleans,  La. 


P9. 
IMPROVING  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

For  work  on  this  river  last  season  a  party  was  organized  with  camp- 
iug  outfit,  &c.,  and  part  sent  to  the  uppersection  of  the  river,  with  a 
view  of  opening  the  same  to  navigation,  so  as  to  afford  the  planters  of 
that  section  the  means  of  transporting  their  crops  by  river,  either  down 
to  Vicksburg  or  up  to  the  railroad  and  thence  to  the  Mississippi. 

Operations  were  commenced  at  Clarksdale  and  continued  downstream 
for  some  distance,  when  instructions  were  sent  for  the  party  to  start  in 
at  Faisonia  and  work  up.  This  stretch  of  river  from  Faisonia  to 
Dougherty's  Ferry  was  cleared  of  all  obstructions. 

As  it  was  found  necessary  to  repair  some  of  the  wing-dams  built  at 
the  shoal  places  the  previous  year,  the  work  was  transferred  September 
15  to  the  lower  portion  of  the  river,  and  the  dams  at  Callao  and  Vick's 
Landing  were  repaired  and  new  ones  constructed  at  Shell  Eidge. 

After  the  dams  were  completed  the  work  of  removing  logs,  stumps, 
Ac,  was  continued  between  Grassy  Mound  and  Campbellsville  until 
October  27. 

The  following  is  a  summary  of  the  work  done  on  the  river  during  the 
season : 

20,*245  leaning  trees  cut  down. 
134  trees  deadened. 
186  logs  removed. 

250  feet  of  wing-dam  constructed  at  Callao. 
22^y  feet  of  wing-dam  constructed  at  Shell  Ridge. 
300  feet  of  wing-dam  constructed  at  Vick's  Landing. 
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lu  addition  to  the  above,  a  large  quantity  of  smaller  timber,  not 
counted  as  trees,  was  removed. 

The  report  of  Mr.  John  J.  Barry,  herewith,  will  give  the  details  of  the 
Tvork. 

The  work  in  the  lower  river  next  season  will  require  the  use  of  a 
steamer,  as  the  snags  are  so  heavy  and  so  deeply  imbedded  in  the  mud 
that  they  cannot  be  removed  otherwise.  Several  wing-dams  will  also 
be  needed  near  Faisonia  and  at  Oliphant's  Bar,  to  concentrate  and 
deepen  the  water  over  the  bars  at  those  places,  and  the  appropriation 
of  August  2, 1882,  will  be  expended  in  doing  tma  work. 

With  the  appropriation  of  $15,000  asked  for  for  the  fiscal  year  ending 
June  30, 1884,  the  same  work  will  be  continued. 

The  estimated  cost  of  this  improvement  was  $66,000. 

The  fqrmer  appropriations  are  as  follows : 

By  act  approved  March  3,  1879 |20,0«O 

By  act  approved  June  14,  18«0 8,600 

By  act  approved  March  3,  1881 4,000 

By  act  approved  August  2,  1882 '. 5,000 

COMMERCIAL  STATISTICS. 

Value. 

Cotton,  20,000  bales $1,025,000 

Cotton-seed,  18,500  sacks 9,250 

Miscellaneous  products •       15,000 

Return  freight,  plantation  supplies,  &c 523,000 

Total 1,572,250 

For  port  of  entry  and  collection  district  see  report  for  improving 
Yazoo  Biver,  Mississippi. 

On  June  30  the  above  work  was  transferred  to  Gapt.  A.  M.  Miller, 
Corps  of  Engineers,  U.  S.  A. 

Money  statement 

July  1,  1881,  amount  available ^ $4,264  49 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 2,909  87 

July  1,  1882,  amount  available 1,354  62 

Amount  appropriated  by  act  passed  August  2, 1882 5,000  00 


Amount  available  for  fiscal  year  ending  June  30,  1883 6, 354  62 

Amount  (estimated)  required  for  completion  of  existing  project 29, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .  15, 000  00 


REPORT  OF  MR.   JOHN  J.   BARRY,  ASSISTANT  RNGINEBR. 

Memphis,  Tenn.,  December  1,  1881. 

Major  :  I  have  the  honor  to  make  the  following  report  of  the  operations  carried  on 
under  your  instructions  on  the  Big  Sunflower  River,  Mississippi,  during  the  season  of 
1881. 

After  procuring  the  proper  outfit  necessary  to  the  success  of  the  work  I  was  to  be 
engaged  in,  I  proceeded  to  Clarksdale,  situated  on  the  bank  of  the  Big  Sunflower, 
and  commenced  opeiations  at  once.  I  found  the  river  full  of  obstructions,  principally 
leaning  timber,  and  a  great  many  snags.  The  river  was  extremely  low  and  of  a  con- 
tracted nature,  its  average  width  being  not  more  than  40  yards,  thus  making  the  ob- 
structions more  in  the  way  than  would  have  been  the  case  had  the  stream  been  of 
proper  width,  as  the  channel  proper  had  to  form  on  one  bank  or  the  other,  compelling 
Bteamers  to  navigate  in  a  narrow  space,  as  the  channel  in  rivers  of  this  peculiar 
nature  is  the  only  place  where  any  depth  of  water  is  likely  to  be  found  during  low- 
water  navigation. 
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Al'ter  cutting  timber  and  removing  varions  other  obstructions  up  to  the  84th  of 
June,  I  was,  under  instruction,  transrorred  to  the  head  of  low-water  navigation,  and 
there  commenced  operations  upstream,  removing  leaning  timber,  anags,  logs,  and 
other  obstructions  tnat  nature  forms  in  streams  that  have  no  rapid  outlet  doling 
low-water. 

The  river  from  the  head  of  low-water  navigation  upstream  is  very  crooked,  having 
short  bends  and  sharp  points,  all  of  which  were  full  of  leaning  timber  that  made  ii 
vei^  unsafe  for  steamers  of  any  dimensions  to  navigate  with  anything  like  safetj. 
This  was  all  removed  for  a  distance  of  100  miles,  or  from  Faisonia,  the  head  of  lov- 
water  navigation,  to  Dougherty's  Ferry,  the  principal  upper  landing.  The  timber 
was  cut  short  and  well  trimmed,  so  as  to  prevent  its  forming  a  Jam  on  the  way  oot. 


and  stenmers  can  now  safely  navigate  that  portion  of  the  river  without  any  fear«f 
damage,  and  can  make  an  average  of  two  days'  saving  of  time  in  the  transportatkc 
of  the  productions  of  the  upper  portion  of  the  river  at  any  reasonable  stage  of  watac 
or  what  would  be  considered  a  reasonable  stage  for  that  portion  of  the  river. 

The  operations  continued  upstream  until  the  15th  of  September,  when,  under  ut- 
strnctions  from  you,  I  was  transferred  to  the  lower  portion  of  the  river,  where  steas- 
ers  were  having  considerable  trouble. 

As  instructed,  I  consulted  with  the  principal  steamboat  officers  navigating  t^ 
portion  of  the  river,  and  found  that  their  great  trouble  was  caused  by  **  bars  "  wlud 
had  formed  across  the  channel  at  Callao,  Shell  Rid^e,  and  Yick's  Landing.  Thar 
different  places  had  almost  entirely  obstructed  navigation,  it  requiring  fin>m6to« 
hours'  constaut  hard  pulling  at  Callao  and  the  same  at  Shell  Ridge  to  make  tfai 
crossing  of  the  ''bar,'^  while  at  Yick's  Landing  it  consumed  an  entire  day  to  tnin^ 
100  yards. 

These  bars  were  removed  by  the  construction  of  wing-dams,  and  steamers  now  haTr 
no  trouble  in  passing  those  places.  Where  they  had  2  feet  of  water  they  now  ha^i 
from  3  to  ^  feet. 

After  completing  the  dams,  I  moved  to  Grassy  Mound,  33  miles  from  the  moutii  (tf 
the  river,  removing  31  obstructions,  consisting  of  logs,  stumps,  tree-tops,  &c.,  andot 
the  27th  of  October  arrived  at  Campbells ville,  under  orders  to  proceed  with  my  ontti 
to  Delta,  La.,  and  store  it  at  the  government  storehouse  for  future  use,  aa  the  back- 
water from  the  recent  rises  in  the  upper  river  prevented  any  further  operations  in  tht 
lower  portion  of  Big  Sunflower,  and  a  lack  of  funds  from  completing  what  was  neces- 
sary to  be  done  in  the  upper  portion. 

'f'he  following  is  the  amount  of  work  done : 
20,24o  leaning  trees  cut  down. 
134  trees  deadened. 
186  logs  removed. 
250  feet  of  dam  built  at  Calloa. 
225  feet  of  dam  built  at  Shell  Ridge. 
300  feet  of  dam  built  at  Vick's  Landing. 

There  was  also  a  large  quantity  of  smaller  timber  removed  that  was  not  entered  os 
the  ''  log, "  but  was  just  as  necessary  to  the  successful  opeuing  of  navigation  as  larger 
ones,  and  required  both  time  and  labor  in  their  destruction. 

There  are  a  number  of  places  in  the  river  that  are  sadly  in  need  of  attention.  There 
are  also  a  great  many  snags  to  be  removed,  but  it  is  almost  a  waste  of  time  to  under- 
take their  removal  without  the  aid  of  steam,  as  the  concentration  of  muscular  power. 
aided  by  lines,  blocks,  &c.,  no  matter  how  well  regulated,  is  only  sufficient  to  remoTe 
the  lighter  ones,  and  these  generally  are  least  in  the  way. 

There  are  several  ^^  bars  .to  be  removed  near  Faisonia,  and  some  improvements  at 
Olipbaut's  Bar,  and  unless  made,  there  is  a  strong  probability  of  a  serious  intermptioii 
of  navigation  during  the  next  low- water  season,  thus  depriving  the  people  of  tibat 
portion  of  the  river  of  a  proper  outlet  for  the  productions  of  the  country,  and  almost 
entirely  isolating  them  n*om  intercourse  with  the  markets  in  the  outside  world. 
Very  respectfully,  your  obedient  servant, 

John  J.  Babbt. 

Maj.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers,  &.  S,  A. 


P  lO. 
'IMPROVEMENT  OF  TALLAHATCfflE  RIVER,  MISSISSIPPL 

The  work  of  removing  obstmctions  firom  the  Tallahatchie  Biver  was 
eoQtinued  last  season  with  the  plant  provided  on  former  occasion. 
The  river  was  very  low  on  the  upper  reach,  between  Batesville  and 
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the  moath  of  the  Goldwater,  and  in  some  places  it  was  completely 
blocked  up  with  drift.  A  channel  wide  enough  for  boats  to  pass  in  a 
^ood  stage  of  water  was  cut  through  these  obstructions.  On  the  lower 
river  the  st.eamboat  men  complained  of  having  trouble  at  Pecan  Point. 

The  reach  of  river  in  this  vicinity  was  completely  cleaned  out. 

The  work  was  continued  from  July  1  to  about  the  middle  of  Septem- 
ber, during  which  time  457  snags  and  logs  were  removed  from  the  chan- 
nel and  a  number  of  leaning  trees  cut  down. 

There  is  still  a  considerable  amount  of  work  to  be  done  on  the  lower 
part  of  the  Tallahatchie  in  order  to  place  it  in  a  good  navigable  condi- 
tion at  all  stages  of  water.  The  appropriations,  however,  have  been 
80  small  that  we  have  heretofore  only  attempted  to  take  out  the  worst 
obstructions. 

On  the  stretch  of  river  between  Batesville  and  the  mouth  of  the  Oold- 
wat^r  I  do  not  think  it  advantageous,  in  a  commercial  view,  to  expend 
any  more  money.  There  has  not  been  a  boat  on  this  section  of  the  river 
since  the  war.  I  doubt,  even  if  the  river  was  improved,  that  boats 
could  be  induced  to  run. 

The  estimated  cost  of  the  improvement  of  the  Tallahatchie  Kiver 
proper,  not  including  the  stretch  of  river  last  referred  to,  was  $40,000. 

The  former  appropriations  are  as  follows : 

By  act  approved  March  3, 1879 $6,000  00 

By  act  approved  June  14,  1880 9,000  00 

By  act  approved  March  3,  1881 3,000  00 

By  act  passed  Auffust  2,  1882 3,000  00 

Amount  expended  up  to  close  of  the  liscal  year  ending  June  30,  1881 16, 420  22 

On  the  30th  of  June  the  above  work  was  transferred  to  Capt.  A.  M. 
Miller,  Corps  of  Engineers,  U.  S.  A. 

For  commercial  statistics  see  report  on  the  Yazoo  River. 

Money  statement. 

July  1,  I'^^l,  amount  available ^ $1,579  78 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 1,579  78 

Amount  appropriated  by  act  passed  August  2,  1882 3, 000  00 

Amount  (estimated)  required  for  completion  of  existing  project 19,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  10, 000  00 


P  II. 

IMPROVEMENT  OF  COLDWATER  RIVER,  MISSISSIPPI. 

Xo  appropriation  was  made  for  this  stream  last  year,  and  none  was 
asked  for.  The  upper  portion  of  the  river  is  obstructed  for  miles  by 
solid  jams,  and  the  lower  portion  runs  through  a  very  thinly  settled 
country,  which  would  not  warrant  the  expenditure  of  so  large  a  sum  of 
money  as  would  be  necessary  to  put  the  river  in  a  good  navigable  con- 
dition. 

The  former  appropriations  are  as  follows: 

By  act  approved  March  3,  1879 ^,000  00 

By  act  approved  June  14,  1880 4,000  00 

Amount  expended  up  to  close  of  the  fiscal  year  ending  June  30, 1881 8, 835  80 

On  the  30th  of  June,  1882,  the  above  work  was  transferred  to  Capt. 
A.  M.  Miller,  Corps  of  Engineers,  U.  S.  A. 
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» 

more  than  6  feet  of  water,  these  Bnaep  will  prove  no  farther  obstruction  until  the 
sand-bars  are  removed,  when  they  will  also  have  to  be  cut  down. 

There  were  somd  sawyers,  or  logs  which  rise  with  the  water ;  these  I  did  not  ent, 
as  they  would  prove  a  worse  obstruction  than  they  were  before  if  they  could  not  be 
seen.  If  I  had  had  some  rope  I  might  have  been  able  to  have  pulled  some  of  them 
out  of  the  way. 

There  are  three  large  sand-bars  in  the  lake,  one  at  the  head,  one  about  20  miles 
below  the  head,  and  the  third  about  50  miles,  this  latter  one  being  about  1^  miles 
long. 

During  low-water  these  could  be  leveled  3  or  4  feet  by  hand,  and  would  give  navi- 
gation in  the  lake  at  a  stage  at  least  3  feet  lower  than  boats  usually  run  now. 

We  reached  the  foot  of  the  lake  on  September  8,  where  I  disbanded  my  party  and 
disposed  of  my  property  as  yon  directed. 

The  result  of  this  season's  work  will  be  that  boats  will  be  able  to  navigate  the  lake 
without  any  danger  to  their  upper  works,  which  before  were  being  continually 
damaged  and  knocked  overboard,  and  they  also  can  go  through  on  a  stage  of  water 
from  1  to  2  feet  lower  than  before,  on  account  of  the  snags  that  were  removed. 

The  following  represents  the  amount  of  work  done  during  the  season : 

Number  of  trees  cut  down  during  July 3,884 

Number  of  trees  deadened 1,418 

Number  of  snags  cut 441 

Number  of  trees  cut  down  during  August 4,4S3 

Number  of  trees  deadened 1,006 

Number  of  snags  cut 208 

Number  of  treescut  down  during  September... 986 

Number  of  trees  deadened '.  64 

Number  of  snags  cut 4S 

RECAPITULATION. 

Total  number  of  trees  cut  down 9,363 

Total  number  of  trees  deadened 2,588 

Total  number  of  snags  cut 686 

Very  respectfully,  your  obedient  servant, 

H.  C.  Wilson, 
Assistant  Engineer, 


commercial  statistics. 

It  is  estimated  that  about  20,000  bales  of  cotton  are  raised  alonj^^  the  banks  of  Tchola 
Lake,  about  one-half  of  which  is  taken  out  by  boats,  the  remainder  being  hauled  to 
the  Yazoo.  Were  the  stream  fully  improved  it  is  presumed  that  the  entire  amount 
would  find  its  way  out  by  boat. 


P  13. 

IMPROVEMENT  OF  THE  YALLABUSHA  RIVER,  MISSISSIPPI. 

This  vrork  was  commenced  in  June  of  last  year,  1881,  and  a  flat-boat 
procured,  with  the  necessary  outfit.  As  the  river  could  only  be  navi- 
gated at  a  medium  stage  of  water,  instructions  were  issued  to  remove 
only  the  worst  obstructions,  so  that  boats  could  run  at  that  stage. 
During  the  season  540  snags  and  logs  were  removed,  694  trees  destroyed, 
and  63  drift  piles  were  removed. 

The  amount  expended  up  to  June  30, 1881,  was  $1,072.31,  and  during 
the  year  ending  June  30, 1882,  there  was  expended  $2,427.69. 

The  appropriation  of  August  2, 1882,  will  be  expended  in  carrying  on 
the  work  as  before,  and  with  the  amount  asked  for  for  the  fiscal  year 
ending  June  30, 1884,  it  is  proposed  to  work  to  the  same  end. 

The  estimated  cost  of  the  work  is  $7,000. 
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On  the  30th  of  June.  1882,  the  above  work  was  transferred  to  Gapt. 
A.  M.  Miller,  Corps  of  Engineers,  U.  S.  A. 

Money  statement. 

July  1,  1881,  amount  available |2,427  69 

July  1.  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstandinflr 

liabilities  July  1,  1881 2,427  69 

Amount  appropriated  by  act  passed  August  8, 1882 3,500  00 


COMMERCIAL  STATISTICS. 


It  is  estimated  that  about  12,000  bales  of  cotton  are  raised  along  the  Yallabusha, 
about  5,000  of  which  goes  by  boat  to  Vicksburg,  the  balance  being  taken  to  the  rail- 
road. 


P14. 

IMPROVEMENT  OF  BIG  HATCHIE,  TENNESSEE. 

The  operations  on  this  river  have  heretofore  consisted  in  removing 
ail  obstructions  to  the  safe  navigation  of  the  river.  A  flat-boat  properly- 
equipped  was  procured,  and  work  done  by  hired  labor.  Operations  were 
commenced  at  Bolivar  and  continued  downstream  to  the  month  of  the 
river,  which  point  was  reached  October  16. 

For  the  first  7i  miles  below  Bolivar  the  river  was  in  fair  condition, 
though  it  was  necessary  to  remove  a  number  of  snags  and  also  the 
wreck  of  thesteamer  Poitevant. 

Through  the  next  56  miles  the  river  was  found  to  be  in  a  very  bad 
condition.  In  many  places  logs  from  3  to  5  feet  in  diameter  were  found 
reaching  from  bank  to  bank. 

Six  miles  below  Brownsville  the  Louisville  and  Nashville  Bailroad 
had  left  the  piling  used  in  constructing  their  new  bridge  still  standing 
in  the  draw  passages.  The  piles  were  all  cut  off  below  low- water  suffi- 
cient to  afford  a  safe  navigation.  From  this  point  out  the  river  was 
found  to  be  in  a  passable  condition,  though  some  work  was  found  nec- 
essary at  the  cut-offs  at  Bond's  Cliffs  and  Nelson's  Landing.  The  old 
trestle-work  at  the  bridge-crossing  of  the  Paducah  road  was  also  re- 
moved. 

The  following  is  a  summary  of  the  work  done : 

Distance  trayele<ly  213  miles. 

Nnmber  of  snags  and  logs  removed 3,204 

Number  of  trees  cut  down t>36 

Nnmber  of  trees  destroyed 656 

Wreck  of  steamer  Poitevant  removed. 

During  the  coming  season  it  is  proposed  to  continue  the  above  work 
of  improvement,  and  the  appropriation  asked  for  for  the  year  ending 
June  30, 1882,  will  be  expended  in  like  manner. 

The  estimated  cost  of  this  improvement  was  $30,000. 

The  former  appropriations  are  as  follows : 

Act  approved  June  14,  1880 |10,000  00 

Act  approved  March  3,  1881 3,500  00 

Act  passed  August  2, 1882 3,000  00 

The  amount  expended  to  June  30, 1881.  ^as 7,323  46 

The  above  work  was  transferred  to  Gapt.  A.  M.  Miller,  Corps  of 
Engineers,  U.  S.  A.,  on  the  30th  day  of  June,  1882. 
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Money  statement. 

Jnly  1,  1881,  amount  available |6,176  54 

July  I,  IQS2,  amoant  expended  during  fiscal  year,  exolusive  of  outstanding 
liabilities  Jnly  1, 1881 5,744  & 

July  1, 1882  amount  available 431  89 

Amount  appropriated  by  act  passed  August  2, 1882 3,00000 


Amount  available  for  fiscal  year  ending  June  30,  1883 '. 3, 431  89 

—         ■ " 

Amount  (estimated)  required  for  completion  of  existing  project 13,  &00  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  10, 000  00 


P   5. 

IMPROVEMENT  OF  THE  OUACHITA   RIVER.  ARKANSAS  AND  LOUISIANA 

Operations  were  continued  upon  this  stream  with  the  snag-boat  O.  G. 
Wagner  until  August  15,  when  she  was  withdrawn  and  sent  into  the 
Red  River. 

The  work  on  the  upper  river  consisted  mostly  in  cutting  down  the 
leaning  trees,  which  in  places  reached  nearly  across  the  river,  and  inter- 
fered greatly  with  the  low  water  navigation.  At  Monroe  the  wreck  of 
the  old  wharf-boat,  lying  directly  across  the  low  water  channel  in  front 
of  the  city,  was  removed.  Below  Monroe  the  work  was  carried  on  as 
long  as  the  stage  of  water  would  permit,  and  consisted  in  removing 
snags  and  logs  from  the  channel. 

From  July  1  to  August  15,  111  snags  and  logs  were  removed  and  2,275 
trees  cut  down,  and  during  the  whole  season,  from  June  1  to  August  15, 
241  snags  and  logs  were  removed  and  6,210  trees  cutdown.  The  report 
of  Capt.  C.  F.  White,  herewith,  will  give  the  details  of  the  work  for  the 
whole  season. 

No  work  was  done  at  Catahoula  Shoals  last  season. 

During  the  coming  season  it  is  proposed  to  continue  the  work  witii 
the  snag-boat,  and  Uie  appropriation  asked  for  for  the  fiscal  year  end- 
ing June  30, 1884,  will  be  applied  in  the  same  manner. 

No  detailed  estimates  wUl  be  presented  for  the  improvement  of  the 
Ouachita  with  the  snag-boat,  since  the  nature  of  the  work  must  be  con- 
tinuous from  year  to  year,  owing  to  the  character  of  the  obstructions 
which  each  flood  brings  down. 

The  former  appropriations  are  as  follows: 

By  act  approved  March  3,  1871 ^1,000 

By  act  approvedJune  10,  1872 100,000 

By  act  approved  March  3,  1873 60,000 

By  act  approved  August  14,  1876 12,000 

By  act  approved  June  18,  lt^8 10,000 

By  act  approved  March  3, 1879 10,000 

By  act  approved  June  14,  1880 8,000 

By  act  approved  March  3, 1881 12,000 

By  act  passed  August  2, 1882 12,000 

The  first  appropriations  were  made  with  a  view  to  the  improvement 
of  the  river  by  means  of  a  system  of  locks  and  dams,  the  estimated  cost 
of  which  was  $1,163,083.75;  also  for  operating  with  a  non-propelling 
crane-boat. 

A  portion  of  the  funds  appropriated  had  been  expended  under  this 
project  for  material,  surveys,  &c.,  when  it  was  abandoned,  and  the  bal- 
ance of  the  funds  was  expended  in  the  purchase  of  an  iron  hull  snag- 
boat  and  in  operating  it  upon  the  river. 
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The  above  work  was  transferred  to  Capt.  A.  M.  Miller,  Corps  of  Engi- 
neers, U.  S.  A.,  on  Jane  30, 1882. 

Money  statement. 

Jnly  1, 1881,  amonnt  available $7,582  8& 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1881 5,871  38 

July  1,  1882,  amount  available 1,711  51 

Amount  appropriated  by  act  passed  August  2, 1882 12, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 13, 711  51 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     16, 000  00 


COMMBRCIAL  STATISTICS. 

The  amonnt  of  freight  carried  during  the  year  was  as  follows: 

Value. 

116,544  bales  cotton J5, 827, 200 

9, 000  tons  cotton-seed 90,000 

242  bales  hides 9,680 

100  barrels  cotton-seed  oil 1, 200 

3^,  466  staves 26,080 

2, 000  head  cattle 40,000 

2, 500  head  hogs 15,000 

3, 000  barrels  rice 45,000 

400  head  sheep 2,000 

10, 000  cords  ash  wood 50,000 

Rafts  of  ash  and  walnut  timber 500,000 

Produce  and  sundries 90,000 

Value  of  up  freight,  consisting  of  provisions,  supplies,  agricultural  imple- 
ments, and  general  merchandise 1,900,000 

8, 596, 160 


report  op  captain  e.  f.  white. 

United  States  Snag-boat  O.  O.  Wagner, 

Nowmber  1, 18»1. 

Major  :  I  have  the  honor  to  submit  herewith  my  report  on  the  operations  of  the 
snag-boat  O.  O.  Wagner  in  the  Ouachita  River  from  June  1  to  August  15,  1881. 

I^der  date  of  May  12  I  was  instructed  to  fit  out  the  Wagner  for  service,  and  pro- 
ceed to  Camden,  Ark.,  the  head  of  navigation  on  this  river,  and  remove  the  snags 
and  obstructions  from  the  same,  working  downstream  as  the  water  fell. 

Saturday.  May  28  I  made  a  trial  trip  with  the  boat  to  test  the  machinery,  to  see 
that  everything  was  in  working  order. 

Left  New  Orleans  May  30  and  proceeded  to  the  mouth  of  Red  River ;  arrived  there 
Wednesday,  June  1 ;  left  Thursday,  June  2,  and  proceeded  directly  to  Camden,  Ark., 
where  I  arrived  June  8,  and  commenced  operations  immediately.  The  most  of  the 
work  done  was  confined  to  what  is  known  as  bank  work,  that  is,  cuttiug  down  lean- 
ing trees.  In  a  number  of  places  trees  were  found  to  extend  two-thirds  of  the  width 
of  the  river,  and  made  the  low  water  channel  almost  impassable,  and  in  many  places 
we  were  compelled  to  place  rigging  ashore  and  pull  the  trees  out  on  the  bunk,  after 
cutting  them  down,  to  prevent  them  firom  floating  down  the  river  and  lodging  on  the 
different  bars  and  shoals,  thus  obstructing  the  low  water  channel. 

Special  attention  was  paid  to  the  bars  and  shoals,  so  as  to  keep  navigation  open 
from  Monroe  to  Camden  for  the  small  craft  navigatins  the  river  during  low  water. 

At  Spoon  Camp  I  noticed  that  the  dam  constructed  by  Mr.  Justin  Straszer  in  1877 
was  in  good  condition,  and  answering  the  purpose  for  which  it  was  placed  there, 
taming  the  water  of  the  river  into  one  channel.  At  the  head  of  the  island  I  fonna 
a  log  at  right  angles  to  the  channel,  and  imbedded  in  the  sand,  aft«r  the  removal  of 
which,  with  five  other  loffs,  the  depth  of  water  in  the  channel  at  the  foot  of  the 
island  was  increased  from  30  to  36  inches.  At  Buflalo  Flats  we  removed  five  logs  at  the 
head  of  the  island,  after  the  removal  of  which  the  depth  of  water  was  increased  ftom 
6  to  24  inches,  allowing  the  water  to  flow  more  rapidly,  thus  cutting  a  channel  through. 
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I  would  most  respectfully  recommeDd  that  a  dam  be  coustruoted  across  the  head 
of  the  island  similar  to  the  one  built  at  Spoon  Camp. 

The  obstructions  were  specially  prominent  at  the  following  localities  :  Point  oppo- 
site Camden,  Preddway's,  McMahon's,  Whitehall,  Blue  Beach,  Spoon  Camp,  Buflalo 
Flats,  Champagnolle,  Wilmington,  Bang's  Landing,  New  London  Landing,  jBrlnker's, 
Perro-Geese  Shoals,  Marie  Saline,  and  Bayou  Lapeal. 

The  water  becoming  too  low  to  work  above  Monroe,  i  proceeded  to  that  point  and 
reported  to  you  by  letter,  receiving  instructions  to  continue  the  work  below  Monroe 
until  further  orders. 

Monday,  July  11,  commenced  on  the  wreck  of  the  wharf-boat  sunk  in  front  of  the 
city  and  directly  across  the  low  water  channel,  making  it  almost  impossible  to  pass  her 
during  low  water.  Saturday,  July  16,  finished  removing  the  wreck  and  moved  down 
in  front  of  Muir's  saw-mill,  and  removed  13  logs,  which  were  very  dangerous  obstruc- 
tions to  navigation. 

I  would  most  respectfully  call  your  attention  to  the  following  parts  of  the  river,  as 
they  need  working  very  much,  namely,  between  Monroe  and  Fenner's  Bar,  and  be- 
tween the  last-named  bar  and  Mansfield.  Owing  to  the  river  fallinc  so  fast,  I  was  un- 
able to  remain  long  enough  to  complete  the  work  at  these  places.  The  work  between 
Monroe  Bar  and  Fenner's  Bar  can  be  done  only  in  extreme  low  water. 

The  number  of  snags,  logs,  and  stumps  destroyed  and  removed  from  the  channel  the 
present  season  amounts  to  241,  and  the  number  of  trees  cut  down  to  6,210.  The  wreck 
of  the  old  wharf-boat  was  also  removed  entirely  from  in  front  of  the  city  of  Monroe. 

Operations  in  Ouachita  River  should  be  carried  on  in  the  same  manner  next  season, 
for  while  great  improvements  have  been  made,  a  great  deal  yet  remains  to  be  done, 
principally  cutting  down  leaning  trees  on  the  river  bank  above  Monroe  and  remov- 
ing snags  below. 

Among  the  old  steamboat  wrecks  still  remaining  in  the  river  I  consider  as  the 
worst  the  wreck  of  the  Henry  Homeyer,  lyin^  directly  in  front  of  the  Falk  place,  and 
3  miles  above  Taylor's  Bar,  and  the  Dr.  Beattie,  sunk  in  front  of  Medway's  plantation, 
and  about  6  miles  below  Taylor's  Bar.  The  latter  is  a  very  dangerous  obstruction  at 
night. 

I  received  orders  August  12  to  withdraw  from  the  Ouachita  and  proceed  to  Bed 
River. 

I  am  pleased  to  state  that  parties  engaged  in  the  navigation  of  this  river  have  ex- 
pressed their  entire  satisfaction  with  the  operations  of  this  boat  during  the  last  season. 
Very  respectfully,  your  obedient  servant, 

E.  F.  Whitk, 
Commanding  United  States  Snag-boat  O.  G.  Wagner. 

Maj.  W.  H.  H.  Benyaurd, 

Corps  of  EngineerSj  U,  S.  A. 


P  i6. 

IMPROVEMENT  OF  BAYOU  BARTHOLOMEW,  LOUISIANA  AND  ARKANSAS. 

As  the  lower  reaches  of  the  bayou  are  navigated  by  the  Ouachita 
Eiver  boats,  it  was  decided  to  commence  operations  on  the  upper  part 
of  the  river,  so  as  to  open  the  entire  bayou  to  navigation  at  a  time  when 
a  sufficient  depth  of  water  existed  for*  them  to  run.  For  this  purpose 
a  working  party  properly  equipped  was  sent  to  Baxter  Station,  at  the 
bridge-crossing  of  the  Mississippi  and  Texas  Railroad,  with  instructions 
to  work  from  that  point  downward. 

The  upper  part  of  the  bayou  was  in  a  very  bad  condition,  being  nar- 
row, crooked,  and  full  of  snags  and  stumps.  Considerable  difficulty  was 
also  experienced  in  keeping  a  full  working  force  on  account  of  prevail- 
ing malarial  fever.  However,  the  force  worked  from  the  20th  of  July 
until  the  25th  of  December,  when  the  high  stage  of  water  put  an  end  t^ 
operations  for  the  season.  During  this  period  the  following  amount  of 
work  was  accomplished : 

3, 937  leaning  trees  cnt  down. 
6, 017  lo^s  removed. 

5  dnft  piles  destroyed. 

4  bends  cleared  of  obstruction  8. 

1  wi*eck  of  barge  removed. 
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During  the  coming  season  it  is  proposed  to  continue  the  work  of  clear- 
ing all  obstructions  from  the  bed  and  banks  of  the  stream,  and  with  the 
appropriation  asked  for,  for  fiscal  year  ending  June  30, 1884,  the  im- 
provement of  the  bayou  will  be  continued  in  the  same  manner. 

The  estimated  cost  of  the  work  was  $26,862. 

The  present  appropriations  are  as  follows : 

By  act  approved  March  3, 1881 $8,000  00 

By  act  pasied  Auguflt  2, 18&2 5,000  00 

Amount  expended  to  end  of  fiscal  year  ending  Jane  30,  1881 142  65 

Qn  the  30th  of  Jnne  I  transferred  the  above  work  to  Gapt.  A.  M. 
Miller,  Corps  of  Engineers,  XJ.  S.  A. 


COMMERCIAL  STATISTICS. 


It  is  estimated  that  npwards  of  25,000  bales  of  cotton  are  raised  in  the  vicinity  which 
wonld  find  its  way  out  hy  steamboat  were  the  bayon  thoroughly  improved. 
The  work  is  in  the  collection  district  of  New  Orleans. 


Money  statement 

July  1, 1881,  amount  available $7,857  15 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 7,274  89 


July  1,  1882,  amount  available 582  26 

Amount  appropriated  by  act  passed  August  2, 1882 ' 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30,1883 5,582  26 

Amount  (estimated)  required  for  completion  of  existing  project 13, 862  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  14, 000  00 


P17. 

IMPROVEMENT  OF  TENSAS  RIVER,  LOUISIANA. 

Operations  npon  this  stream  commenced  in  September  last  with  an 
appropriation  of  $3,000.  As  this  amount  was  not  sufficient  to  provide 
much  of  an  outfit  and  then  do  any  work,  a  flat-boat  was  fitted  out  with 
saws,  axes,  and  all  the  necessary  tools  for  carrying  on  the  operations. 

A  party  was  organized  and  instructed  to  commence  the  work  at 
Dallas,  La.,  where  the  Yicksburg,  Shreveport  and  Pacific  Railroad 
crosses  the  river,  and  to  work  downstream. 

The  principal  part  of  the  work  was  cutting  down  the  leaning  trees 
along  the  banks,  and  these  were  either  hauled  out  upon  the  banks  or 
cnt  up  into  such  lengths  that  they  would  not  again  prove  an  obstruc- 
tion. A  number  of  logs  and  some  snags  were  also  found,  all  of  which 
were  removed  as  the  party  proceeded  downstream. 

Operations  continued  until  the  end  of  December,  and  during  the 
season  the  following  work  was  done: 

697  trees  cut  down. 
146  trees  topped. 
403  logs  remoyed. 
292  snags  pulled  out. 

The  estimated  cost  of  this  work  was  $23,000. 
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The  former  appropriation  is  as  follows : 

By  act  approyed  March  3,  1881,  $3,000. 

On  Jane  30, 1882,  the  above  work  was  transferred  to  Gapt.  A.  M. 
Miller,  Corps  of  Engineers,  U.  S.  A. 

Money  statement. 

July  1,  1881,  amount  available $3,000 

July  1, 1882,  amount  expanded  during  fiscal  year,  exclusive  of  outstandinir 

liabilities  July  1, 1881 3.000 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000 


COMMERCIAL  STATISTICS. 

Amount  of  freight  carried  during  the  season : 

6, 000  bales  cotton,  valued  at $300,000 

2, 000  tons  cotton-seed 20,000 

Miscellaneous  products 8,977 

Value  of  up  freight,  plantation  supplies,  &.c 103,431 

Total 432,408 

The  work  Is  in  the  collection  district  of  New  Orleans. 


P  x8. 

IMPROVEMENT  OF  BAYOU  BOEUF,  LOUISIANA. 

The  work  of  improving  this  stream  was  commenced  in  August,  1881, 
for  which  purpose  a  flat-boat  was  provided  with  the  necessary  outfit  for 
the  work  of  removing  the  ordinary  obstructions  to  navigation. 

The  work  was  started  at  Jefferson,  La.,  and  carried  on  downstream 
as  far  as  the  available  funds  would  permit. 

The  following  is  a  summary  of  the  work : 

1, 945  leaning  trees  cut  down. 
960  snags  and  logs  removed. 
359  stnmos  removed. 
7  rock>  neaps  destroyed  and  bends  cleared  of  timber,  ^c. 

During  the  coining  season  the  work  will  be  continued  in  the  same 
manner,  and  the  appropriation  asked  for  will  be  applied  to  the  same 
purpose. 

The  estimated  cost  of  the  work  was  $20,000. 

The  former  appropriations  were: 

By  act  approved  March  3, 1881 $5,000 

By  act  passed  August  2,  1882 ^ 5,000 

The  above  work  was  transferred  to  Gapt.  A.  M.  Miller,  Corps  of 
Engineers,  U.  S.  A.,  on  the  30th  of  June,  1882. 

Money  statement 

July  1, 1881,  amount  available i v $5,000 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1881 5,000 

Amount  appropriated  by  act  passed  August  2, 1882 5,000 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1884  ..  10, 000 
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COMMERCIAL  STATISTICS. 

2,795bale6of  cotton,  valued  at 1139,750 

2, 500  ponndB  cotton-seed 2,500 

MiBceDaneons  products,  stores,  cattle,  hides,  &.c 17,438 

Value  of  return  freight,  plantation  supplies,  &c 02,70(^ 

Total 222,38& 

The  work  is  in  the  collection  district  of  New  Orleans. 


P  19. 
IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

The  project  for  the  improvement  of  Cypress  Bayoa  contemplated  the 
cutting  out  and  dredging  a  channel  through  the  lakes  and  bayoa.  This 
work  was  completed  in  1880,  and  has  resulted  in  giving  good  high  water 
navigation  between  Jefierson,  Texas,  and  Bed  iE^ver,  in  Louisiana. 

No  work  was  done  on  the  bayou  last  season. 

The  property  was  taken  care  of  by  the  watchman,  and  several  repairs 
of  one  kind  and  another  were  made.  The  dredge-boat  belonging  to 
this  work  was  used  at  the  mouth  of  Bed  Biver. 

As  stated  in  my  report  for  1880,  should  further  improvement  be  de- 
sired, it  would  require  extensive  works,  such  as  recommended  by  Major 
Howell ;  that  project  being  to  construct  a  dam  across  the  lakes  at  Al- 
bany Point,  and  make  a  cut  through  to  Bed  Biver.  No  appropriation 
has  been  made  therefor. 

This  would  give  Jefferson  navigable  water  nearly  all  the  year  round,, 
and  would  greatly  benefit  Bed  Biver  above  and  below  Shreveport,  but 
if  the  work  should  be  once  begun  the  amount  of  money  required  should 
be  made  available  in  one  appropriation  for  the  successful  execution  of 
this  work. 

The  former  appropriations  are  as  follows: 

By  act  approved  June  10,  1872 $10,000^ 

By  act  approved  March  3, 1873 50,000 

By  act  approved  Augnat  14,  187U 13,000 

By  act  approved  June  18, 1878 IS.OOa 

By  act  approved  MaroU  3,  1879 G.OOO' 

Amount  expended  to  end  of  fiscal  year  ending  June  30,  1881 91, 190 

The  above  work  is  in  the  collection  district  of  New  Orleans. 

On  June  30  the  above  work  was  transferred  to  Gapt.  A.  M.  Miller^ 
Corps  of  Engineers,  U.  S.  A. 

Money  statement 

July  1, 1881,  amount  available |2,810  00- 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 225  42 

July  1,  1882,  amount  available 1 2,584  5S 


P    O. 

WATER  GAUGES  ON  THE  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIB- 
UTARIES. 

Observations  were  continued  at  all  the  gauge  stations  during  the  year, 
and  repairs  made  to  those  at  Helena,  mouth  of  White  Biver,  Red  River 
Landing,  Nashville,  and  Florence.    The  bulletin  boards  established  last 
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jear,  recording  each  morning  the  stage  of  water  for  the  benefit  of  pass- 
ing steamboats,  were  found  to  be  of  great  service. 

Kecords  of  the  daily  readings  of  the  gauges  were  furnished  the  Mis- 
sissippi Eiver  Commission. 

The  flood  of  the  past  spring  was  the  highest  ever  known  at  various 
l>oints  on  the  Mississippi,  and  also  on  the  Cumberland;  and  accordingly 
new  high  water  marks  were  established  on  the  latter  stream  at  Nash- 
ville, and  on  the  former  at  Cairo,  Memphis,  Helena,  mouth  of  White 
Eiver,  and  Eed  River  Landing. 

The  following  table  gives  a  comparison  of  this  flood  with  the  highest 
water  previously  recorded  at  the  different  stations. 

Hydrographs  of  all  gauges  were  plotted  for  us  in  the  office. 

Copies  of  the  gauge  records  at  all  the  stations  for  the  year  are  trans- 
roitt'Cd  herewith. 

In  accordance  with  joint  resolution  approved  February  21, 1871,  the 
sum  of  $5,000  is  appropriated  annually  for  the  gauges. 

On  June  30  the  al>ove  work  was  transferred  to  Capt  A.  M.  Miller, 

Oorps  of  Engineers,  U.  S.  A. 

* 

Money  statement. 

-July  1,  1881,  amount  available $6,511  10 

July  1,  188'^,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 5,751  81 

July  1,  1862,  amount  available 759  29 

Amount  appropriated  by  act  passed  August  2,  1862 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 5,759  29 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    5, 000  00 


Comparison  of  flood  of  1882  with  highest  water  previously  recorded  at  the  gauge  stations  on 

the  Mississippi  and  tributaries. 


,  Higfaeat  water  pre- 
vtonsly  recoraed. 


Stations. 


Tear. 


-  Cairo  ■ 

Memphis 

Helena 

Mouth  of  White  River 
Lake  Providence 

Vloksburg 

Ifatchez 

Bed  River  Landing 

Baton  Rouge 

-  CarroUton 

'St.  Louis 

Louisville  (upper) 

Louisville  (lower) 

Fort  Leavenworth 

Jtfashville 

Florence 

Jacksonport 

Little  Rock 

Alexandria 


1867 

1862 

1862 
1862 
1862 

1862 

1862 

1874 
1874 
1862 
1844 
1832 
1832 
1887 
1847 
1867 
1867 
1857 
1866 


Gauge 
reading. 


Feet. 
50.97 

34.45 

46.40 
48. 20 
40.87 

51.10 

50.80 

47.00 
36.15 
15.90 
41.39 
40.76 
67.50 
22.06 
64.67 
31.08 
82.83 
31.00 
36.46 


Highest  water  of 
1862  to  June  30. 


Date. 


1  Feb. 
CMar. 
)Mar. 

Mar. 

Feb. 

Mar. 
(Mar. 
)Mar. 
3  Mar. 
{Mar. 

Mar. 

Mar. 

Mar. 

Feb. 

Feb. 

Feb. 

Apr. 

Jan. 

Jan. 

May 

Feb. 

Mar. 


36 
6 
9 
9 
28 
20 
20 
21 
28 
20 
27 
26 
27 
22 
22 
22 
13 
22 
21 
11 
25 
18 


Gauge 
reading. 


Feet 
5L87 

35.15 


:} 


Excoea  over 

previous 
highest  rec- 
ords. 


FwL 


0.90 
0.70 


47.20 

0.80 

48.40 

o.ao 

88.32 

*— 2.55 

48.75 

—  2.35 

47.75 

—  2.55 

48.50 

1.50 

35.95 

—  O.20 

14.95 

—  0.95 

28.20 

—13. 19 

87.40 

-3.36 

63.00 

—  4.50 

14.60 

—  7.46 

55.30 

0.<S 

30.00 

—  1.08 

31.20 

—  1.63 

25.70 

-5.30 

84.86 

-1.61 

I*  The  minus  (— )  sign  denotes  that  the  high  water  of  1882  was  below  the  highest  water  previous!; 
'recorded. 
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P  21. 

EXAMINATION  OF  BEAR  CREEK,  RUNNING  INTO  YAZOO  RIVER,  MISSIS- 
SIPPI. 

United  States  Engineer  Office, 

MemphiSj  Tenn.^  December  10,  1881. . 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
examination  of  Bear  Creek,  Mississippi,  made,  under  my  direction,  by 
Mr.  Walter  S.  Davis,  assistant  engineer,  as  called  for  by  the  river  and 
harbor  act  of  March  3, 1881. 

This  stream,  which  is  a  tributary  of  the  Yazoo,  lying  between  that 
stream  and  the  Big  Sunflower,  consists  of  a  series  of  small  lakes  con- 
nected by  narrow  branches,  and  is  in  length  about  90  miles.  At  low- 
water  the. lakes  and  branches  are  totally  unnavigable,  and  are  desig- 
nated by  Mr.  Davis  as  nothing  more  than  stagnant  ponds.  When  a  rise 
occurs  in  the  Yazoo,  Bear  Creek  and  its  connecting  lakes  are  filled  by 
back  and  head  water  from  that  stream,  sufficient  in  volume  to  render 
the  channel  navigable  for  upwards  of  five  months  in  the  year,  or  during 
the  continuance  of  a  moderately  high  stage  of  water  in  tlie  Yazoo. 

It  is  only  during  tliis  period  that  any  improvement  would  be  of  serv- 
ice, giving  to  the  planters  in  that  immediate  section  the  means  of  ship- 
ping their  products  down  the  stream,  instead  of  hauling  to  the  Yazoo 
landings. 

The  improvement  of  Bear  Creek  would  consist  simpjy  in  cutting  out 
sufficient  timber,  &c.,  to  give  a  good  high-water  channel  for  such  small 
steamers  as  might  navigate  the  stream.  The  estimated  length  of  such  a 
channel  through  the  creek  proper  and  lakes  is  44  miles;  and  the  esti- 
mated cost  of  the  work  is  placed  at  $6,000. 

The  value  of  the  products  shipped  via  Bear  Creek  during  the  season 
of  1880  is  estimated  by  the  planters  on  the  stream  at  $71, C^. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.   WALTER  S.   DAVIS,   ASSISTANT  ENGINEER. 

Memphis,  Tenn.,  September  30,  1881. 

Major:  Iu  accordauco  with  your  iDstructions  to  make  an  examination  of  Bear 
Creek,  Mississippi,  I  have  the  honor  of  submitting  the  following  report: 

Bear  Creek,  rising  in  Mosquito  Lake,  Leflore  County,  and  flowing  90  or  100  miles 
through  Leflore,  and  parts  of  Sunflower  and  Washington  counties,  in  a  southerly 
direction,  forming  the  connecting  link  of  a  chain  of  small  lakes,  empties  into  Wasp 
Lake,  and  througii  Wasp  Lake  into  Yazoo  River. 

It  lies  entirely  between  the  Yazoo  and  Sunflower  rivers. 

On  the  14th  of  July,  1881,  with  two  lisht  skiflB,  camp  outfit,  and  with  two  experi- 
enced skiffraen  and  a  cook,  I  commenced  at  the  mouth  of  Wasp  Lake  the  ascent  of 
Bear  Creek. 

Wa«p  Lake  is  8  miles  long,  from  80  to  300  feet  wide,  and  from  2i  to  11  feet  deep  at 
the  present  stage  of  water,  which  was,  I  learn,  very  low.  Its  banks  are  from  10  to  20 
feet  nigh,  and  very  gradually  sloping,  never  caving  nor  sliding,  aad  are  covered  with 
a  growth  of  scrubby  swamp  elm  near  the  water's  edge,  and  150  feet  up  the  slope. 
Beyond  this  low  growth  are  large  forests  of  oak,  gum,  hickory,  and  pecan,  inter- 
spetsed  with  numerous  cypress  brakes,  varying  in  size  from  1  to  1,000  acres,  and  con- 
taining lumber  of  the  best  quality. 

There  is  a  steam  saw-mill  at  the  mouth  of  Wasp  Lake,  and  one  4  miles  higher  up ; 
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botli  constantly  engaged  in  sawing  lamber  that,  dnring  bigli-water,  is  rafted  down 
Bear  Creek. 

The  soil  on  both  sides  of  Wasp  Lake,  and  in  fact  to  tlie  head  of  Bear  Creek,  is  rich 
alluvial  and  very  productive. 

With  the  exception  of  two  hundred  trees  to  be  cut  on  Willow  Point,  and  twenty- 
live  larffe  cypress  tress  at  its  head,  Wasp  Lake  requires  no  work  to  make  it  navigable 
during  nigh- water. 

After  leaving  Wasp  Lake  I  found  Bear  Creek  proper  very  shallow  and  slugeigh. 
Its  bed  is  of  soft  blue  mnd,  its  banks  low  and  frequently  marsh  v.  A  few  hnndr^  feet 
on  each  side  of  the  creek  the  ground  abruptly  risesy  forming  what  are  known  as  ''sec- 
ond banks.''  In  this  basin  or  larse  channel  the  creek  meanders  from  bank  to  bank, 
frequently  widening  out  into  shallow  lakelets  that  are  hardlv  more  than  stagnant 
pools.  Some  of  these  are  from  200  to  300  feet  wide,  and  so  shallow  that  we  were 
forced  to  wade  and  drag  our  skiffs  along  through  soft  mnd  and  diallow  water. 

The  ''second  banks '^  mentioned  above  continue  almost  the  entire  length  of  the 
creek.  So  small  is  the  fall  from  its  source  to  its  mouth,  that  as  soon  as  the  Yazoo 
River  rises  a  few  feet  it  backs  its  water  up  the  creek,  giving  it  the  appearance  of  a 
long  lake  from  300  to  600  feet  wide,  and  entirely  within  the  second  banks.  As  the 
river  rises  it  continues  to  back  up  tne  creek  until  it  reaches  a  distance  of  40  miles 
from  its  mouth,  when  the  river  breaks  through  above  and  flows  down  the  creek ;  then 
it  has  a  cnrrent  nearly  equal  to  that  of  the  river. 

I  learn  that  for  five  months  in  the  year  Bear  Creek  is  from  8  to  15  feet  deep. 
This  information  is  corroborated  by  well-defined  water-marks  upon  the  trees  along 
the  banks.  It  is  therefore  only  fit  for  navigation  dnring  the  winter  and  earlier  part 
of  spring,  a  time  when  the  country  lying  between  Bear  Creek  and  the  rivers  Yazoo 
and  Sunflower  is  so  bogsy  that  the  planters  living  upon  the  creek  are  forced  to  ship 
their  produce  down  in  fiat-boat>8,  or  by  the  Evergreen,  a  small  stem-wheel  boat  that 
makes  a  few  trips  in  the  creek  in  winter,  carrying  at  a  trip  100  bales  of  cotton,  cot- 
ton-seed, &c. 

For  8  miles  up  the  creek  (16  miles  from  mouth  of  Wasp  Lake)  to  Cattlings  the  timber 
was  cleared  within  second  banks  about  twenty-five  years  ago,  and  now  in  its  stead 
there  is  a  small  scrubby  growth  of  swamp-elm  principally,  as  mentioned  above.  I 
was  informed  that  some  of  the  largest  Yazoo  River  boats  nave  run  up  to  this  point, 
and  that  during  the  war  gunboats  with  their  transports  came  here. 

To  improve  the  creek  to  Cattlings  it  is  only  necessary  to  cut  or  girdle  the  trees  on 
the  inner  sides  of  bends.    Above  Cattlings  the  growth  is  heavier,  consisting  princi- 

S ally  of  bitter  pecan  and  cypress.  In  the  summer  of  1880,  some  citizens,  besmnin^^at 
attlings,  cut  an  avenue  50  feet  wide  up  the  creek  (within  "second  banks,  ignoring 
the  present  small  channel  of  30  feet  and  rnunins  as  nearly  straight  as  possible)  for  a 
distance  of  15  miles  to  the  head  of  Six  Mile  Lake.  They  simply  cut  the  trees  down, 
leaving  them  matted  across  the  creek  so  thick  as  to  stop  our  progress  in  skiffs  en- 
tirely. The  cost  of  cutting  this  avenue  was  ^600.  Last  winter  the  fallen  trees  being 
still  green,  remained  under  water,  allowing  two  small  steamers,  the  Alert  and  the  Ever- 
green, to  pass  freely  over  them,  out  now  they  are  dry  and  will,  I  think,  rise  to  the 
surface  and  float  into  drifts  next  winter,  completely  obstructing  navigation  for  the 
season,  but  can  perhaps  be  burned  during  low- water  in  the  summer  of  1882.  Hiring 
tw^o  horses  and  taking  with  me  as  ffuide  an  experienced  raftsman,  who  was  familiar 
with  the  country,  I  rode  to  the  head  of  One  Mile  Lake,  a  distance  by  creek  estimated 
to  be  25  miles.  At  the  head  of  One  Mile  Lake  the  creek  becomes  veiy  narrow  and  its 
bed  is  filled  with  very  large  cypress  trees. 

The  country  for  12  miles  above  is  low  and  swampy,  subject  to  inundations,  and  is 
uninhabited.  Still  higher  above  are  large  plantations  on  the  creek  banks,  but  the 
Yazoo  River  is  near,  and  roads  leading  to  It  are  hard  and  firm  even  in  winter.  Con- 
sidering the  above  fact«,  I  regard  One  Mile  Lake  the  head  of  navigation  for  Bear 
Creek. 

From  Cattlings  to  One  Mile  Lake  there  are  three  other  lakes  through  which  the 
creek  runs,  namely.  Four  Mile  Lake,  Six  Mile  Lake,  and  Three  Mile  Lake,  having 
lengths  of  4,  6.  and  3  miles  respectively,  as  indicated  by  their  names,  and  varying  in 
width  from  100  to  1,000  feet,  and  in  depth  from  6  to  22  feet. 

I  find  Bear  Creek  to  be  navigable  for  steamboats  five  months  in  the  year,  for  a  dis- 
tance of  40  miles  from  its  mouth. 

It  has  22  miles  of  lakes  that  require  very  little  improvement,  viz : 
Wasp  Lake,  8  miles  long,  maximum  depth  11  feet,  maximum  width  200  feet. 
Four  Mile  Lake,  4  miles  long,  maximum  depth  22  feet,  maximum  width  1,070  feet. 
Six  Mile  Lake,  six  miles  long,  maximum  depth  18  feet,  maximum  width  500  feet. 
Three  Mile  Lake,  three  miles  long,  maximum  depth  12  feet,  maximum  width  250feet> 
One  Mile  Lake,  one  mile  long,  maximum  depth  12  feet,  maximum  width  200  feet. 
This  leaves  18  miles  of  Bear  Creek  to  be  improved. 
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COMMEBCIAL  STATISTICS. 

The  following  is  an  estimate  of  value  of  shipments  during  1880  as  ohtained  from 
planters  on  Bear  Creek : 

Shipped  down  the  creek : 

1,000  bales  of  cotton,  worth  $50  per  bale 9&0,000 

90,000  oak  staves,  worth  $140  per  thousand 12,600 

500  tons  cotton  seed,  worth  $6  per  ton 3,000 

400,000  feet  lumber,  worth  $15  per  1,000  feet 6,000 

Total 71,600 

Shipped  up  the  creek : 
Supplies  and  general  merchandise $800 

To  give  an  open  channel  75  feet  wide  and  40  miles  long,  the  following  is  a  list  of 
obstructions  to  be  removed : 

Number  of  trees  to  be  cut 13,572 

Number  of  logs  to  be  taken  out  of  channel 6,786 

Number  of  trees  to  be  girdled 87,144 

Number  of  snags  to  be  removed  from  channel 150 

E8TIMATKS. 

Cost  of  working  party  for  one  month : 

Kngineer  in  charge $150 

Mate  or  overseer 100 

Cook  and  assistant 60 

20  laborers  at  $40  per  month  each. 800 

Subsistence  for  24  men,  at  50  ce^jli  per  day  each 360 

Total .*.  1.470 

Building  flat-boat 300 

Cost  of  outfit  (tools,  tents,  ^c.) 520 

Cost  of  three  months'  labor  and  subsistence  of  laborers 4, 410 

Contingencies 770 

Total  estimate '. 6,000 

Very  respectfully,  your  obedient  servant, 

Walter  S.  Davis, 

Asiistant  Engineer. 
Maj.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers,  U,  S,  A, 


P  22. 

EXAMINATION  OF  BIG  BLACK  RIVER,  MISSISSIPPI. 

United  States  Engineer  Office, 

Meinphisy  Tenn.y  December  10, 1881. 

General:  I  have  the  honor  to  submit  the  following  report  of  an 
examination  of  Big  Black  Eiver,  Mississippi,  made,  under  my  direction, 
by  Mr.  Walter  S.  Davis,  assistant  engineer,  in  accordance  with  the  pro- 
visions of  the  river  and  harbor  act  of  March  3, 1881. 

This  stream  rises  in  Choctaw  County,  Mississippi,  flows  in  a  general 
southwesterly  direction,  and  empties  into  the  Mississippi  at  Orand  Oulf, 
having  an  estimated  length  of  about  400  miles. 

I  directed  the  examination  to  commence  at  the  crossing  of  the  Chicago 
and  Few  Orleans  Railroad,  and  to  be  continued  to  the  mouth;  a  totel 
estimated  distance  of  226  miles. 

The  first  96  miles  of  the  portion  examined,  from  the  railroad  crossing 
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to  Cox's  Ferry,  was  foand  to  be  so  insigniflcant,  and  the  obstructions  to 
navigation,  even  at  high-water,  so  great,  that  no  estimate  has  been  made 
for  the  improvmeut  of  this  reach. 

From  Cox's  Ferry  to  the  mouth,  a  distance  of  130  miles,  the  usual  ob- 
structions of  snags,  logs,  and  overhanging  trees,  with  several  steamboat 
wrecks,  are  the  impediments  to  navigation,  for  the  removal  of  which  the 
estimated  cost  is  $32,000.  This  estimate  contemplates  only  the  clearing 
of  a  channel  suitable  for  navigatkn  during  the  higher  stages  of  water. 
Sand-bars  and  elevated  gravel-beds  are  too  extensive  and  niunfirons  to 
justify  a  sufficient  removal  of  them  to  permit  the  passage  of  the  smallesi 
steamboats  during  the  season  of  lowest  water. 

In  addition  to  the  obstructions  mentioned,  there  are  two  I'ailroad 
bridges  across  the  stream,  neither  of  which  is  provided  with  a  draw- 
span.  They  were  built  under  authority  of  the  State  legislature,  one  by 
the  Yicksburg  and  Meridian  Bailroad.  the  other  by  the  Mississippi  Val- 
ley and  Ship  Island  Bailroad.  The  first  is  about  40  miles  below  Gox's 
Ferry,  and  90  miles  above  the  mouth  of  the  river.  As  the  lower  chord 
of  this  bridge  is  only  about  7  feet  above  extreme  high-water,  and  40  feet 
above  low- water,  it  offers  a  complete  bar  to  navigation  at  this  point. 

The  Mississippi  Valley  and  Ship  Island  Bailroad  Bridge  crosses  at  about 
15  miles  above  the  month.  The  lower  chord,  being  about  9  feet  above 
extreme  high-water  and  47  feet  above  low-water,  is  a  complete  stoppage 
to  navigation  there. 

Beliable  statistics  of  the  commerce  tributary  to  the  river  could  not  be 
gathered }  but  the  presumption  is  that  a  coteiderable  amount  of  cotton 
was  carried  out  by  boats  during  high- water  before  the  Mississippi  Val- 
ley and  Ship  Island  Bailroad  Bridge  virtually  closed  the  river  to  the  nav- 
igation of  such  small  boats  as  made  their  way  up  during  high- water. 

For  a  more  detailed  account  of  the  nature  of  obstructions,  reference 
may  be  had  to  the  report  of  Mr.  Davis,  herewith. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaubd. 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


Major  of  Engineen. 


REPORT  OF  MR.  WALTER  S.   DAVIS,   ASSISTANT  ENGINEER. 

Memphis  Tenn.,  October  \,  1881. 

Major:  In  compliance  with  your  instructions  to  make  an  examination  of  Big  Black 
RiveFi  Mississippi.  I  have  the  honor  to  submit  the  following  report : 

On  the  28th  ot  July,  IBSl^  I  commenced  at  Vauehan's  Station,  on  the  Chicago,  Saint 
Louis  and  New  Orleans  Railroad,  the  descent  of  Big  Black  River,  having  preyiously 
procured  two  light  skiffs  and  camp  outfit,  and  having  employed  two  experienced  skin- 
men  and  a  cook. 

Biff  Black  River  rises  in  Choctaw  County,  and  flowing  southwest  through  Chootaw 
and  Montgomery  counties,  and  forming  the  boundaries  in  part  of  Carroll^  Attala, 
Holmes,  Yazoo,  Hinds,  Warren,  and  Claiborne  counties,  empties  into  the  Mtssissij^pi 
River  a  mile  above  Grand  Qulf.  Its  length  is  estimated  to  be  400  miles,  and  it  drains 
between  2,700  and  2,800  square  miles. 

For  convenience  I  have  divided  Big  Black  River  into  three  divisions  or  stretches. 

FIRST  stretch 

Extends  from  the  source  to  Way's  Bluff,  on  the  Chicago,  Saint  Louis  and  New  Orleans 
Railroad  mentioned  above,  a  distance,  estimated,  by  river  of  180  miles.  Down  to 
Vaiden,  on  the  said  railroad,  the  river  is  only  a  small,  swift  creek.  From  Vaiden  to 
Way's  Bluff  a  distance  of  45  miles  by  railroad,  the  river  is,  in  its  general  course,  par- 
sJlel  with  the  railroad,  and  in  many  places  they  are  only  half  a  mue  apart. 
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The  coontry  lyins  aloDg  this  stretch  is  gently  rolling  and  well  settled.  The  soil  is> 
principally  of  a  hard|  grayish,  craw-fishy  nature,  very  thin,  and  in  many  places  filled 
with  soft  pebbles,  or  gravel,  of  ferru^inoos  formation.  There  are,  however,  some  rich 
plantations  alons  the  river,  a  few  miles  from  it.  The  timber  is  mostly  beech,  holly, 
oak,  hickory,  and  gum. 

Owing  to  the  hardness  of  the  soil  along  the  river,  its  banks  are  constantly  washing- 
or  caving  and  changing  its  course,  causing  large  trees  that  grow  thick  upon  the 
banks  to  fall  into  the  channel.  The  current  in  this  stretch  is  so  swift  and  the  benda 
are  so  sharp  that  it  is  not  considered  fit  for  navigation  of  any  description. 

SECOND  STRETCH 

Extends  from  Way's  Bluff  to  Cox's  Ferry  in  the  extreme  southern  part  of  Tazoo 
County,  embracing  a  distance  estimated  to  be  96  miles  by  river  and  35  miles  on  an 
air  line.  Its  banks  are  very  low,  and  like  the  first  stretch  constantly  caving  and  caus- 
ing the  river  to  make  new  channels. 

At  Moore's  Bluff  I  found  the  oscillation  of  the  water  of  1881  to  be  15.5  feet,  while 
the  right  bank  is  only  10  feet  high.  The  greatest  depth  of  water  at  this  point  was  7 
feet,  and  the  width  of  river  on  water  surface  was  100  feet. 

On  each  side  of  the  river  the  swamp  is  very  heavily  timbered  and  generally  cov- 
ered with  an  almost  impenetrable  wall  of  cane,  vines,  &c.  Owing  to  the  smallnesa 
of  the  channel  and  the  great  volume  of  water  to  be  discharged  in  the  rainy  season,  the 
river  overflows  the  lands  1^  ing  on  each  side  for  2  and  in  many  places  for  2^  miles. 
While  this  swamp  or  overflowed  land  is  very  rich  alluvial,  it  is  not  considered  fit  for 
cultivation  on  account  of  being  under  water  almost  all  the  winter  and  early  spring. 
I  see  no  reason  why  these  lands  could  not  be  reclaimed  by  a  system  of  levees  along 
the  river  banks.  During  the  winter  and  spring  the  roads  crossing  the  swamp  are 
almost  impassable. 

The  width  of  the  river  at  low-water  is  from  30  to  120  feet,  and  its  depth  ranges 
from  10  inches  to  13  feet.  Sand  shoals  covered  with  not  more  than  10  inches  of  water 
take  up  about  one-half  of  this  stretch,  making  it  exceedingly  difficult  for  us  to  pass 
down  in  our  small  skiffs. 

As  the  course  of  the  river  is  very  crooked,  the  current  swift,  the  bends  acute,  and 
the  channel  in  many  places  filled  with  logs,  sand,  and  willows,  it  often  divides  itself 
into  small  chutes  and  cut-offs  across  bends  that  would  have  to  be  dammed  before  this 
part  of  the  river  could  be  made  serviceable  for  navigatiou.  Bnt  even  then  the  swift- 
ness of  the  current,  the  suddenness  of  the  overflows,  and  the  liability  of  the  channel 
to  change  at  any  time,  would  prevent  the  permanency  of  any  improvements  that  might 
otherwise  be  made  upon  the  banks. 

The  most  of  the  logs  in  the  channel  in  this  stretch  lie  entirely  across  the  river,  with 
their  roots  imbedded  iu  the  bank  on  the  caving  side  and  their  branches  covered  with 
sand  on  the  other. 

The  following  table  shows  more  fully  the  condition  of  the  second  stretch.  The  logs 
I  actually  counte<l;  the  number  of  leaning  trees  was  estimated  : 

Number  of  logs  in  channel 2, 920 

Number  of  leaning  trees 17, 000 

Number  of  snags 2,815 

Average  depth  of  low-water 4  feet- 
Average  depth  of  high-water 17  feet. 

Average  width  of  channel  in  low- water 70  feet. 

I  do  not  think  the  second  stretch  practicable  for  navigation,  and  will  therefore  pass 
on  to  the  consideration  of  the 

THIRD  STRETCH. 

This  begins  at  Cox's  Ferry  and  ends  at  the  mouth  of  the  river.  Its  estimated  length 
(pilots'  measurement)  is  130  miles,  while  the  distance  on  an  air  line  is  only  43  miles. 

A  comparison  of  these  distances  shows  that  the  river  trebles  itself  in  this  stretch; 
and  this  is  really  true,  there  being  a  continuous  chain  of  large  bends,  some  of  which 
are  6  miles  around  and  only  a  few  hundred  feet  across.  These  bends  are  less  acute 
than  those  above  Cox's  Ferry,  and  the  channel  is  deeper  and  wider,  the  banks  higher, 
the  swamp  narrower,  and  more  generally  cultivated.  The  bench  lands  of  this  stretch, 
as  well  as  those  along  the  lower  part  of  the  second  stretch,  are  very  productive  and 
covered  with  large  plantations.  Some  of  these  annually  produce  several  hundred 
bales  of  cotton^  as  well  as  some  com  and  other  grain. 

I  have  been  informed  by  citizens  residing  near  Cox's  Ferry  that  in  the  years  1875 
and  1876,  while  the  Vicksburg  and  Meridian  Railroad  bridge  was  down,  three  steam- 
boats came  up  the  river  as  high  as  this  point.  Two— the  Qray  Eagle  and  the  £.  G. 
Good — were  steam  keel- boats,  and  the  third — the  Pax  ton — was  a  small  side- wheel  boat 
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from  the  coast.  These  boats  came  up  laden  with  freight,  and,  on  their  letnm,  earned 
down  the  river  between  500  and  600  bales  of  cotton,  but  as  the  bridge  was  reboilt  in  the 
summer  of  1876,  no  other  steamboats  haye  been  seen  so  high  up  the  river  since. 

While  the  distance  between  the  t4>ps  of  the  banks  rangwl  from  200  to  350.  feet,  the 
width  of  the  water  surface  at  low- water  measured  from  40  to  175  feet.  Its  ereateet 
depth  found  (except  near  mouth)  was  at  Bauld win's  Ferry,  where  it  was  18.5  feet. 
The  maximum  high-water  marks  found  were  at  the  Vicksburff  and  Meridian  Railroad 
bridge,  and  at  the  Mississippi  Valley  and  Ship  Island  Railroaa  bridge.  At  the  former 
place  it  was  32.5  feet,  and  at  the  latter  38.5.  As  the  river  was  said  to  be  lower  than 
ever  known  before,  38.5  feet  may  be  considered  the  greatest  oscillation  of  Big  Black 
River. 

Several  miles  below  Cox's  Ferry  there  are  some  very  steep  bluffs,  from  100  to  200 
feet  high,  and  covered  with  rock  of  limestone  formation.  The  largest  of  these  are 
'^Sugar-loaf  Bluff,''  at  the  point  where  the  line  between  Yazoo  and  Warren  counties 
intersect  the  river,  and  ''Birdsong's  Bluff,"  at  Birdsong's  old  ferry.  It  is  here  that  a 
contemplated  railroad  from  Vicksburg  to  Canton  would  cross  the  river.  Down  to 
this  point  the  bed  and  banks  of  the  river  are  sandy,  but  from  here  down  to  the  Vicks- 
burg and  Meridian  Railroad  the  bed  is  generally  gravelly,  and  in  many  places  the 
current  is  very  swift  and  channel  shallow. 

The  following  table,  taken  from  my  field-notes,  shows  the  extent  of  the  gravel  beds 
in  this  stretch,  where  the  depth  is  less  than  3  feet.  Over  all  these  gravel  beds  I  found 
the  current  very  swift,  running  at  the  rate  of  from  4  to  7  miles  per  nour.  There  were 
a  great  many  logs  partly  imbedded  in  the  gravel.  The  small  sand  shoals  are  too  nu- 
merous to  attempt  to  describe. 


Name. 


No  name 

Do 

Do 

Do 

Do 

Do 

Do 

Birdfiong's  Ferry 

No  name 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Mouth  Foarteen-mile  Creek 

Mouth  Sand  Creek 

No  name 

Hamer's  Ferry 

Mouth  of  creek 

Do 

Hanker80n*8  Ferry 

Mouth  of  river 


Length. 


Channel  in    low. 
'  water. 


F§et 

200 


100 
100 
WO 
300 
300 
100 
150 
100 
790 


810 
100 
100 

4S0 


50 
600 
150 


100 
450 
100 

100 
600 

450 
525 
500 


Depth. 


FeeL 


2 


2.3 
2.5 
3 

0.5 
0.5 
0.5 
1.5 
1 
0.4tol 


0. 4  to  1 
2 
2 

1.5 


1.5 

2 

2 


o 

2 
1.5 

1.5 
1 

2.5 

2 

2.5 


RemarkB. 


Width. 


Feet 
60 


100 

80 

100 

120 

110 

00 

75 

120 

16  5 


155 

130 
100 

110 


120 

120 

80 


90 
130 
110 

120 
80 

95 
120 
850 


Located  between  Cox's  and  Mesaenser  s 
ferries ;  current  very  swift ;  rocky  oed 
with  loss. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Six  rocky  islands  from  100  to  150  feet  loag 
and  50  feet  wide  rise  in  the  middle  (u 
channel  3  feet  outof  water ;  rocky  bed, 
with  logs. 
Do. 
Do. 
Below  Messenger's  Ferry ;   rocky  bed, 

with  logs. 
Below  Yicksburg  and  Meridian  Bailroad 
and  above  Bauldwin's  Ferry ;  swift  our* 
rent ;  rocky  bed,  with  logs. 
Do. 
Do. 
Below  Fisher's  and  above  Hammer's  fer- 
ries ;  current  swift ;  rocky  bed,  with 
logs. 
Do. 
Do. 
Current  swift ;  sandy  bed,  full  of  logs  sod 
snags. 
Do. 
Current  swift;   gravel  and  clay  shoals 
full  of  logs  and  snags. 
Do. 
Do. 
Current  very  swift ;  sand  shoal. 


Besides  the  above  there  is  a  lar^e  flat  rock  in  the  middle  of  channel  below  Hanker- 
son's  Ferry  80  feet  long,  45  feet  wide^  and  rising  3.5  feet  out  of  the  water. 

The  river  runs  in  a  southerly  course  to  Caker's  Ferry,  within  1  mile  of  Edward«' 
Depot  on  the  Vicksburg  and  Meridian  Railroad,  then  west  6  miles,  then  tumiD|f  sontb 
crosses  the  said  railroad.    On  the  left  bank  of  the  riyer  at  Caker's  Ferry  is  a  high  hill 
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with  the  road  ascending  it  that  leads  to  Kdwards'  Depot.  This  town  contains  ahout 
1,000  inhahitants,  and  shipped  last  year  (I  was  informed)  16,000  hales  of  cotton^  and 
do*  8  a  larp^e  plantation-snpply  hiisiness  for  the  snrronudinjc;  eonntry. 

The  Vickshurg  and  Meridian  Knilroad  hridge  across  the  river  is  a  Howe  truss  hridge, 
supported  by  trestling,  or  six  wooden  piers,  56  feet  apart.  It  is  not  a  draw-bridge. 
Fitjm  top  of  rail  to  water  lueasnred  43.5  feet,  and  froi.i  bottoin  of  sill  to  water  Ittl.5 
feet.  Ordinary  high-water  rises  SiO  feet  above  piesent  water  snrface,  and  extreme 
high-water  3*2.5  feet,  so  that  there  is  only  a  space  of  from?  to  21  feet  between  bottoin 
of  bridge  and  water,  too  small  to  allow  the  smallest  steamboats  to  pass  through. 

A  quarter  of  a  mile  above  the  bridge  the  river  receiveH  a  tributary  from  the  north, 
known  as  Clear  Creek,  and  ninkes  at  this  point  a  bend  towanls  the  south,  approach- 
ing the  said  railroad  and  caving  away  the  south  bunk.  For  the  protection  of  this 
bank  the  railroad  company  has  built  tive  strong  wing-dams  of  post  and  plank,  each 
several  hundred  feet  huig,  and  about  tiO  feet  high.  These  wing-dams  have  only  par- 
tially stopped  the  caving,  and  deepened  the  channel  to  12  feet  on  the  north  of  them. 
Immediately  below  the  bridge  the  wrecks  of  three  large  steaniboatii,  that  were 
burned  either  in  1873  or  lh74,  are  still  lying  in  the  channel,  only  half  covered  %  water. 
I  was  told  that  the  largest  of  these  had  a  carrying  capacity  of  500  tons. 

From  the  britlge  to  Baujdwin's  PVrry,  a  distance  of  about  25  miles,  the  river  is  very 
tortuous;  but,  with  the  exception  of  the  shoals  mentioned  above,  it  has  au  average 
depth  of  six  feet.  It  receives  its  largest  tributary,  Fourteen-Mile  Creek,  from  the  left 
bank,  a  few  miles  above  the  ferry.  Cy])res8  lumber  is  rafted  from  said  creek  down  Big 
Black  every  winter.  During  the  month  of  August  the  raftsmen  cut  into  the  river 
most  of  the  overhanging  willows  for  a  distance  of  about  40  miles,  and  as  tli^y  were 
doating  on  the  surface  when  I  passt'd  down,  they  rendered  my  progress  v«»ry  slow. 
How  much  lumber  is  annually  raf  ed  down  the  river  I  could  not  ascertain.  I  learned 
from  the  ferryman  at  Bauldwin's  Ferry  ihat  a  small  steamboat  has  been  making  (up 
to  last  winter)  two  or  three  trips  a  year  up  to  this  point,  each  time  bringing  up  merchan- 
dise and  carrying  back  cotton,  cotton-seed,  r&c,  but  he  did  not  know  what  amounts. 
It  has  now  left  the  river.  At  Wilkins*  Ferry  (13  miles  below)  there  still  remains  asraall 
waivhouse,  where  the  cotton  from  several  plantations  used  to  be  stored  for  shipment. 
Here  the  telegraph  wire,  connecting  Vicksburg  and  points  southeast,  crossets the  river. 

About  15  miles  above  the  mouth  of  Big  Black  Kiver  is  the  Mississippi  Valley  and 
Ship  Island  Railroad  bridge.  It  is  not  a  draw-bridge,  but  a  strong  iron  bridge,  and 
'hud  only  a  short  time  been  completed  when  I  reached  it.  It  is  substantially  built  on 
trestle-work,  having  its  main  span,  of  122.5  feet,  supported  on  two  piers  situated  on 
opposite  banks  of  the  river.  The  distance  between  their  fouudationa  if  105  feet.  The 
perpendicular  distance  from  top  of  rail  to  water  was  49.85,  and  from  bottom  of  lowest 
sIIIm  to  water  46.9  teet.  I  found  the  high-watermark  of  18c<l  on  the  trestliug,  88.5 feet 
above  low- water.  This  shows  an  oscillation  of  38.5  feet  to  be  the  greatest  I  found  in 
the  river.  The  greatest  depth  of  water  under  bridge  was  11.4  feet,  but  the  river  was, 
as  I  have  stated  above,  at  it«  lowest  stage.  Ordinary  high-water  is  from  20  to  30  feet 
higher  at  this  point  than  the  present,  leaving  a  space  between  bridge  and  water  of 
from  17  to  27  feet,  which  snace  is  reduced  to  only  8.4  feet  in  extreme  high-water. 
Now,  as  the  river  is  only  navigable  in  high- water,  I  consider  this  bridge  a  bar  to  navi- 
gatii>n  for  all  points  above. 

With  the  exception  of  the  shoals  described  in  the  foregoing  pages,  Big  Black  River 
has  an  average  depth  of  6  feet  and  an  average  width  of  100  feet  in  low -water  from 
the  Vicksburg  and  Meridian  Railroad  bridge  to  its  mouth,  while  in  winter  and  early 
spring,  or  for  four  or  Mve  months  in  the  year,  it  has  an  average  depth  and  width  of  16 
and  150  feet,  resnectively.  In  this  part  of  the  river,  with  a  tortuous  course,  it  han 
high  sloping  banks  covered  thickly  with  willows.  Being  of  alluvial  or  mud  deposit 
formation,  the>e  banks  do  not  wash  or  cave  like  those  of  the  upper  part  of  the  river, 
but  are  subject  to  frequent  slides,  recurring  principally  in  spring  when  the  water  is 
high.  I  noticed  several  places  where  the  entire  bank  for  a  depth  of  6  or  8  feet  and  a 
distance  of  50  or  100  feet,  had  slipped  into  the  middle  of  the  river  and  remained  with 
all  the  trees  that  had  grown  on  it  still  standing  erect.  As  these  alides  occur  every 
year  and  obstruct  the  channel  by  implanting  firmly  into  the  ImmI  the  trees  that  grow 
upon  the  banka,  it  would  be  almost  useless  to  improve  the  channel  without  clearing 
or  deadening  the  trees  on  the  bauks,  that  they  may  decay,  for  a  distance  of  75  or  100 
f€»et  from  the  water's  edge. 

With  a  view  to  this,  I  have  made  a  caroful  calculation  of  the  number  of  trees  U)  be 
cut,  as  given  below. 

The  tollowing  tablet  nhows  the  number  of  logs  and  snags  in  this  stretch  I  have 
actually  counte<l,  as  well  as  the  number  of  trees  with  an  average  diameter  of  H  inchea 
to  be  cut  and  ginlled  : 

Number  of  trees  on  bank  to  be  girdled 220, 8(M» 

Number  of  leaning  trees  to  be  cut 94, 500 

Number  of  snags 6,04U 

Number  of  logs 7. 2l»l 
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COMMERCIAL  STATISTICS. 

Owins  to  the  short  distance's  between  the  Big  Black  and  navigated  sti-eams,  and  be- 
tween the  Big  Black  and  operative  and  prospective  railroads^  it  would  be  exceedinsly 
difficnlt,  if  not  impossible,  to  8tat«  with  accuracy  what  the  valae  of  shipment  on  Uie 
liver  would  be  if  it  were  improved,  or  \%hat  its  commercial  advantages,  if  any  at  all, 
would  be  to  the  country  tbrough  which  it  flows.  I  learned  from  old  settlers  that  yean 
ago,  long  before  there  were  any  railroads  through  this  country,  there  were  large  q nan- 
tities  of  cotton  and  other  articles  of  proiluce  annually  shipped  down  the  river  in 
flat  and  keel  boats,  but  as  such  information  was  rather  vague  I  could  not  attach  uinch 
importance  to  it.  The  only  con oborative  evidence  I  found  of  this  information  was 
the  existence  of  three  wrecks  of  keel-boats  I  passeil  lying  in  the  channel  in  the  lower 
part  of  Yazoo  (bounty. 

The  following  is  a  statement  of  distances  between  Big  Black  and  navigated  streanu, 
or  between  it  and  railroads,  aud  the  distances  between  proposed  and  operative  rail- 
roads crossing  the  river: 

From  SaTartia,  on  Yazoo  River,  to  Big  Black ^ 

These  rivers  run  in  a  parallel  course  to  a  point  opposite  Vicksburg,  varying  in 
distance  from  7  to  16  miles. 
From  Vicksburg  down.  Big  Black  and  Mississippi  River  gradually  approach  each 

other  to  Grand  Gulf,  at  no  point  farther  sejjarated  than 12 

The  Mississippi  Valley  and  Ship  Island  Railroad,  on  leaving  Vicksburg,  grad- 
ually approaches  Big  Black  until  it  crosses,  15  niile^  above  the  mouth. 

From  Big  Black  to  tne  nearest  point  on  the  Jackson  aud  Natchez  Railroad 15 

^  As  I  have  already  stated,  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad 
runs  close  along  the  river  to  Way's  Bluff;  then  leaves  it  at  an  angle  of  about 

4rw. 

From  Way's  Bluff  to  the  point  where  the  proposed  Canton  and  Yazoo  City  road 

is  to  cross  the  river,  as  per  recent  survey '. 12 

From  same  point  to  Canton 12 

From  said  point  to  Yazoo  City 16 

From  said  point  to  crossing  of  the  proposed  Jacks<m  and  Yazoo  City  Railroad.  7 
From  last-mentioned  crossing  to  proposed  Vicksburg  and  Canton  Railroail  cross- 
ing   2(H 

FYom  this  crossing  to  Vicksburg  and  Meridian  Railroad  Bridge 9 

From  Vicksburg  and  Meridian  Railroad  Bridge  to  the  Mississippi  Valley  and 

Ship  Island  Railroad  Bridge 20* 

From  last-named  bridge  to  the  month  of  Big  Black  River 7 

These  are  all  air-line  distances. 

ESTIMATES. 

Cost  of  working  party  for  one  month  ; 

Engineer  in  charge |1.V 

Mate  or  overseer 10»» 

Engineer  of  boat W* 

Cook  and  assistant 60 

•20  men,  at  $40  per  month  each »»» 

Subsistence  of  26  men,  at  .'>0  cents  per  day  each 390 

Total 1,600 

Building  light-draught  snag-boat 3,500 

Snag-boat  16  months  in  field,  at  $1,600  per  month 25,600 

Tools  and  repairs 500 

Contingencies 2,400 

Total  estimate 32,00tt 

Very  respectfully,  your  obedient  servant, 

Waltkr  8.  Davis, 

Awtifttant  Engineer. 
MaJ.  W.  H.  H.  Bknyaubd, 

Corpg  of  Engineers  J  u.  S,  A. 
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BEMOVING  SNAGS,  ETC.,  FROM  THE  ARKANSAS  RIVER— IMPROVEMENT 
OF  ARKANSAS  RIVER  BETWEEN  FORT  SMITH  AND  WICHITA  AND  AT 
PINE  BLUFF;  AND  OF  RIVERS  SAINT  FRANCIS,  WHITE,  L'ANGUILLE, 
FOURCHE  LE  FfcVE,  SALINE,  BLACK,  AND  CURRENT,  IN  ARKANSAS  AND 
MISSOURI. 


REPORT  OF  CAPTAIN  THOMAS  if.  HANDBUKY,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Removing  snags  &.C.,  from  Arkansas 

River. 

2.  White  and  Saint  Francis  rivers,  Arkan- 

sas. 
l\.  Arkansas  River  at  Pine  Bluff,  Arkansas. 
4.  Arkansas  River  Hetween   Fort  Smith, 

Arkansas,  and  Wichita,  Kansas. 
^y.  White  Riv  r  between  Jaoksonport  and 

Buffalo  Shoals. 


6.  White  River  above  Buffalo  Shoals. 

7.  L'Angiiille  River,  Arkansas. 

8.  Foiirche  La  F^ve  River,  Arkansas. 

9.  Black  River,  Arkansas. 

10.  Black  River,  Arkansas  and  Missouri. 

11.  Saline  River,  Arkansas. 

12.  Current  River,  Missouri  and  Arkansas. 


EXAMINATIONS  AND  SURVEYS. 
13.  Little  Red  River,  Arkansas. 


United  States  Engineer  Office, 

lAitle  Rocky  Ark.y  July  15,  1882. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
upon  the  works  of  river  and  harbor  improvements  nnder  my  charge  for 
the  fiscal  year  ending  June  30,  1882. 

Very  respectfully,  your  obedient  servant, 

Thos,  H.  Handbury, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 
Chief  of  Engineers^  U.  8.  A. 


removing  snags,  wrecks,  etc.,  from  the  ARKANSAS  RIVER,  ARKAN- 
SAS. 

The  work  of  removing  snags  and  other  obstructions  from  the  naviga- 
ble channel  of  the  Arkansas  Kiver,  that  at  the  close  of  the  la«t  fiscal 
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year  was  suppendpd  on  account  of  tbe  nnfavorable  stage  of  tlie  water^ 
was  resumed  again  August  10,  §881.  The  operations  were  carried  on 
from  tbe  iron  snag  boats  C  B.  Reese  and  J.  K.  Meigs,  with  their  officers 
and  (Tews  of  hired  men,  and  extended  from  Fort  Smith,  Ark.,  to  the 
mouth  of  the  Arkansas  l^iver.  , 

The  working  season  closed  this  year  March  15.  During  this  time  the 
C.  B,  Reese  worked  in  tliis  nver  seven  months  and  the  J.  R.  Meigs  one, 
October,  making  a  total  of  eight  months  for  the  two  boats. 

The  following  isa  summary  of  the  work  accomplished  during  this  time: 
Snags  imlled,  970,  weighing  about  11,000  tons;  drift  piles  removed,  18; 
trees  cut,  3,400. 

In  obedience  to  telegraphic  instructions  from  the  Chief  of  Engineers, 
under  date  of  March  14,  1882,  the  C  B.  Reese,  with  her  officers  and 
crew,  were  turned  over  on  the  15th  to  Lieut.  Col.  Amos  Beckwith,  Com- 
missary l)ei)artment,  United  States  Army,  for  duty  under  his  orders  to 
aid  in  distributing  supplies  to  the  sufl'erers  from  overflow  of  the  Mis- 
sisssippi  River  and  its  tributaries.  The  boat  was  out  of  my  control  on 
this  duty  until  April  15,  when  it  was  returned  to  me  at  Little  R-ock, 
Ark.,  and  laid  up  in  ordinary.  The  expenses  incurred  while  distribnt 
ing  these  supplies  were  $2,990.47,  which  amount  was  paid  from  the 
funds  appropriated  by  Congress  for  this  s|iecial  purpose. 

Since  the  boat  has  been  laid  up  the  usual  current  repairs  have  been 
made  and  some  additional  machinery  added  to  her  outfit.  Heretofore 
tbe  snags,  after  being  pulled  on  board,  have  been  sawed  up  by  baud 
and  thrown  overboard,  a  process  which  consumes  much  valuable  time 
and  adds  materially  to  the  expense  of  their  removal.  I.t  is  now  designed 
to  do  this  work  by  steam. 

The  machinery  by  which  it  is  eflfected  consists  of  a  small  engine,  10 
horsepower,  placed  in  the  bold.  This  runs  a  fore-and-aft  shaft,  extend- 
ing to  the  butting-beam.  On  this  are  two  eccentrics,  with  friction 
clutches  and  suitably  arranged  arms  to  give  horizontal  motion  to  two 
saws  above  deck.  One  is  at  the  butting-beam,  tbe  other  28  feet  aft  of 
this. 

This  same  engine  is  made  to  run  a  circular  saw,  placed  in  front  of  tbe 
main  furnace-doors,  where  the  wood  used  for  making  steam  can  be  cut 
into  suitable  lengths.  It  is  expected  that  these  additions  will  materially 
improve  the  working  capacity  of  the  boat. 

The  work  done  during  the  season  had  a  very  beneficial  effect  upon  the 
navigation  of  the  river  and  gave  general  satisfaction  to  those  interested. 
From  tbe  fact  that  the  river,  especially  in  its  lower  reach,  is  constantly 
eroding  its  banks  and  changing  its  channel,  many  new  and  trouble- 
some snags  are  constantly  appearing.  These  come  from  three  principal 
sources:  trees  that  are  at  present  growing  upon  the  banks,  which  tum- 
ble in  when  undermined  by  the  erosive  action  of  the  water,  old  trees 
that  have  for  man.y  years  been  buried  beneath  20  or  30  feet  of  alluvium, 
that  once  lodged  in  some  old  channel  of  the  river,  and  cypress  stumjjs 
that  unexpectedly  appear  as  the  river  erodes  its  way  into  some  old 
buried  up  cypress  swamp. 

These  old  trees  are  generally  tbund  in  ]>atch(»s  across  the  present 
channel.  The  direction  in  which  they  lie  indicates  that  of  the  old  chan 
nel  of  the  river.  From  the  frequency  of  these  it  is  evident  that  tlif 
channel  of  the  river  has  at  some  time  been  over  almost  every  point  of  its 
lower  valley.  On  this  rich  alluvium  under  which  these  old  trees  lie  tbe 
largest  of  the  present  forest  trees  are  sometimes  found.  The  cypress 
stumps  are  the  most  difficult  to  remove  of  all  these  obstructions,  and  m' 
the  most  dangerous  to  navigation. 
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The  washing  away  of  the  river  banks  in  one  locality  and  building 
them  up  in  another  seems  to  have  al^ys  been  going  on.  While  the 
<50«try  was  in  a  state  of  nature  no  interest  was  especially  afifectetl  by  . 
this,  but  since  the  advent  of  civilization  in  this  region  this  change  has 
always  been  to  the  prejudice  of  its  agricultural  interests  and  the  detri- 
ment of  the  navigation  of  the  river.  Every  year  many  acres  of  valuable 
agricultural  land  are  destroyed.  The  cott-on-producing  capacity  of  this 
has  a  wide  spread  reputation,  and  every  year  large  areas  are  cleared 
■and  devoted  to  the  production  of  that  commodity. 

As  the  erosion  of  the  cultivated  laud  takes  place,  the  bed  of  the  river 
becomes  wider  and  is  more  obstructed  with  islands  and  sand-bars.  For 
the  same  amount  of  water  passing  down,  this  depth  of  channel  is 
diminished  and  the  greater  are  the  difficulties  encountered  in  its  naviga- 
tion. 

As  the  resources  of  the  country  through  which  the  Arkansas  River 
flows  are  developed  the  greater  is  the  tiecessity  for  its  improvement  in 
order  to  insure  cheap  transportation  to  market  for  the  products. 

This  is  nature's  outlet  for  the  surplus  products  of  a  large  portion  of 
Western  Kansas,  Indian  Territory,  and  the  State  of  Arkansas. 

The  coal  interest.s  on  the  borders  of  this  river  in  the  Indian  Territory 
and  Arkansas,  which  are  just  now  beginning  to  attract  attention,  to  say 
nothing  of  other  products,  such  as  cotton,  grain,  lumber,  &c.,  will  soon 
demand  its  extensive  and  permanent  improvement. 

The  removal  of  snags  and  other  obstructions  of  like  character  are  of 
course  very  beneficial  to  navigation  and  very  necessary,  but  under 
existing  circumstances  it  can  aflord  only  temporary  relief,  which  must 
be  continued  from  year  to  year  until  someradical  improvement  is  effected. 

The  time  has  now  come  when  it  would  be  advisable  to  take  in  hand 
the  subject  of  the  permanent  improvement  of  the  Arkansas  River 
thoughout  its  navigable  extent  from  Wichita,  Kans.,  to  its  mouth. 

To  give  the  subject  the  thorough  and  comprehensive  study  that  its 
importance  demands  there  should  be  an  accurate  survey  and  map  made 
of  the  whole  extent  of  the  river  between  these  limits,  and  all  possible 
data  bearing  upon  the  subject  should  be  collected.  This  is  a  tirst  and 
absolutely  necessary  i)reliminary.  Such  a  survey  ha«  already  been 
made  of  that  portion  of  the  river  between  Little  Rock,  Ark.,  and  Fort 
<jibson,  Indian  Territory,  near  the^ mouth  of  the  Grand  River.  This 
Was  done  in  1809,  under  the  direction  of  Col.  J.  N.  Macomb,  Corps  of 
Engineers,  U.  S.  A.  There  yet  remains  to  be  surveyed  that  portion  of 
river  lying  above  the  mouth  of  the  Grand  River,  Indian  Territory,  and 
the  portion  lying  below  Little  Rock,  Ark.  In  my  annual  report  of  last 
year  the  subject  of  these  surveys  is  alluded  to,  and  estimates  of  the  cost 
of  making  them  submitted. 

The  estimate  of  $21,000  for  making  the  survey  of  the  Arkansas  River 
between  its  mouth  and  Little  Rock,  Ark.,  is  again  renewed. 

KSTIMATE   FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1884. 

Workiiiff  expeovses  of  snag-boats,  including?  current  repairPjtwelve  months,  at  $3,000 
per  month,  136,000.  For  ciuitiniiing  the  survey  of  the  Arkansas  River  from  Little 
Rock,  Ark.,  to  its  mouth,  ^21,000. 

This  work  is  in  the  collection  district  of  New  Orleans.  The  nearest  port  of  delivery 
is  Memphis,  Tenn. 

I 
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Money  statement. 

July  1,  1881,  amouut  available • $30,^37 

July  1, 1H82,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  18^1  26,479  96 

July  1,  1P82,  amount  available 4.356  41 

Ainouut  appropriated  by  act  passed  August  2,  1882 • 35, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 39.356  41 

Amount  that  can  be  profitably*expended  in  fiscal  year  ending  June  30, 1884.  67, 000  0(t 


Q  2. 

IMPROVEMENT  OF  WHITE  AND  SAINT  FRANCIS  RIVERS,  ARKANSAS. 

The  work  of  improving  these  two  rivers  during  last  year  was  confined 
to  the  removal  of  snags,  lo^s,  overhanging  trees,  and  other  like  obstruc- 
tions to  tlieir  navigation. 

On  the  White  Kiver  operations  were  carried  on  from  the  iron-hulled 
snag-boat  J.  K.  Meigs,  with  her  crew  of  officers  and  men.  They  extended 
from  the  mouth  of  the  river  as  high  up  as  Newport,  Ark.  This  boat 
was  turned  over  to  me  by  Major  Ben.xaurd,  Corps  of  Engineers,  on  the 
23d  of  August,  and  on  the  28th  work  was  commenced  at  the  mouth 
of  the  White  River.  This  was  continued  until  the  end  of  September. 
During  this  time  279  snags  were  pulled,  2  drift-piles  removed,  2  sunken 
barges  destroyed,  and  122  trees  cut. 

During  the  month  of  October  the  boat  was  assigned  to  duty  in  the 
Arkansas  River.  On  the  5th  of  Isovember  she  was  laid  up  in  ordinary 
at  Newport,  Ark. 

The  amount  available  for  work  upon  these  two  rivers  during  the  year 
was  so  exceedingly  limited,  that  where  a  due  proportion  was  reserved 
for  the  Saint  Francis  River,  and  the  amount  necessary  for  the  care  of. 
the  boat  in  ordinary,  a  longer  time  than  this  could  not  be  devoted  to 
work;  a  fact  which  is  very  much  to  be  regretted,  since  the  river  was 
in  excellent  condition  for  work,  and  a  much-needed  improvement  in 
the  navigation  of  the  river  could  have  been  made  had  the  funds  neces- 
sary been  availal'le. 

On  the  Saint  Francis  River  an  outfit  consisting  of  a  decked  scow, 
provided  with  steam  hoisting  power,  rope,  tackle,  &c.,  quarters  and 
mess  outfit,  and  a' party  of  men,  were  hired.  This  was  found  to  be  a 
much  more  economical  method  of  removing  obstructions  from  this  river 
than  by  employing  so  large  a  boat  as  the  Meigs.  In  fact,  this  boat 
cannot  navigate  this  jstream  unless  it  be  at  a  medium  or  higher  stage 
of  water.  At  such  times  the  troublesome  low-water  snags  are  not  vis- 
ible, and  consequently  cannot  be  removed.  It  is  only  at  extreme  low- 
water  and  with  such  an  outfit  as  above  described  that  useful  work  can 
be  done  in  this  stream. 

On  the  1st  of  November  work  was  commenced  near  the  month  of  the 
river,  and  at  the  end  of  December  the  i)arty  was  discharged.  The 
operations  of  the  party  extended  as  high  up  as  Wittsburgh. 

Between  the  mouth  of  the  river  and  Madison,  the  point  where  the 
Memphis  and  Little  Rock  Hailway  crostlts,  1()6  snags,  1  sunken  raft, 
and  14  logs  were  removed  from  the  channel,  and  between  Madison  and 
Wittsburgh  1'43  snags,  making  a  total  of  349  snags — troublesome  snags 
—that  were  removed.    In  view  of  the  fact  that  these  two  rivers  aie  en-- 
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tirely  dissimilar  in  cbaracter,  and  that  the  plant  which  would  be  soita- 
ble  for  economical  work  iu  one  would  ^ot  be  adapted  to  the  other,  it  is 
suggested  that  a  separate  appropriation  be  hereafter  made  for  ea^.h. 

The  snag-boat  J.  E.  Meigs  can  be  worked  to  very  good  advantage  in 
the  White  River  for  about  six  months  during  the  year,  but  last  season's 
experience  on  the  Saint  Francis  River  shows  clearly,  1  think,  that  a 
strongly  built  decked  scow,  drawing  not  more  than  10  or  12  inches  of 
water,  properly  supplied  with  Kuitahle  appliances  for  removing  obstruc- 
tions to  navigation,  and  with  accommodations  fur  the  working  party, 
can  be  worked  to  very  great  advantage. 

Such  an  outfit  would  cost  about  $4,000.  Its  running  expenses  would 
be  about  $1,500  per  njonth,  and  it  could  be  worked  to  advantage  for 
about  eight  months  in  the  year. 

ESTIMATE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1884. 

Whit«  River,  below  Jacksoupnrt,  Ark. : 

Working  oxpeoses  of  snag-boats,  includiug  iDcidental  repairs,  six  months,  at 

$:i,0<'0  per  month $18,000 

Expenses  iu  ordinary  and  general  repairs 2, 000 

yO, uOO 
Saint  fVancis  River,  Arkansas : 

Outfit $4,000 

Workiug  expenses  of  same  eight  months,  at  $1,500  per  month 12, 000 

16, 000 

36,000 

The  work  is  situated  in  the  collection  district  of  New  Orleans.    The  nearest  port,  of 
delivery  is  Memphis,  Tenn. 
Total  amount  appropriated,  $142,000. 

Money  statement. 

July  1,  1881,  amount  available $8,178  07 

July  I,  I8d2,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  18>?1 \ 7,672  43 

July  1, 1882,  amount  available 505  64 

Amount  appropriated  by  act  passed  August  2, 1882    12, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 12, 505  64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884. .  :^,  000  00 


Q3. 

IMPROVEMENT  OF  ARKANSAS  RIVER  AT  PINE  BLUFF,  ARKANSAS. 

During  this  season  3,000  feet  of  low- water  revetment  was  added  to  the 
bank  protection  of  Yell's  Bend,  2  miles  above  Pine  Bliiflf,  thus  making  the 
total  length  of  revetment  in  this  bend  6,700  feet.  It  was  contemplated 
that  when  this  was  extended  about  l',000  feet  further  down  it  wonld  be 
mifiicient  to  i)rotect  the  upper  8i<Ie  of  the  narrow  neck  at  this  ]>lace, 
which  is  in  danger  of  being  cut  tnrou^h  by  the  erosion  of  the  rivei\ 
The  dike,  which  was  built  below,  and  describe*!  in  my  report  of  last  year, 
with  the  view  of  throwing  the  water  to  tne  right  bank  and  rectifying 
the  channel,  was  partially  washed  away  at  the  first  rise,  which  was  a 
sudden  and  consequently  unfavorable  one  for  this  class  of  structure.  It 
was  repaired,  however,  and  is  now  satisfactorily  accomplishing  the  object 
for  which  it  was  built. 
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Throughout  this  3,000  feet  of  bank,  the  foot  of  which  was  protected 
to  the  surface  of  the  water  at  the  time  the  revetment  was  put  in  place, 
the  grading  for  the  high- water  protection  was  also  clone.  When  about 
700  feet  of  the  high-water  protection  was  in  place  a  sudden  rise  in  the 
river  cansed  a  suspension  of  operations,  and  washe<l  in  behind  the 
graded  bank,  causing  considerable  damage  to  the  low- water  protection. 
For  want  of  funds,  these  repairs  are  necessarily  postponed  until  such  a 
time  as  further  appropriations  become  available.  The  revetment  was 
of  the  same  materials  and  made  in  the  same  manner  as  that  made  last 
season.  The  grading  was  done  by  hydraulic  power.  An  18J  by  lOJ 
by  10  inch  Worthiugton  pump,  throwing  from  600  to  800  gallons  per 
minute,  was  employed  for  this  purpose.  It  was  placed  upon  a  small 
stem-wheel  boat,  the  boilers  of  which  furnished  the  stream- power.  The 
water  was  conveyed  from  the  pump  to  the  bank  through,  first,  10  feet 
of  6-inch  rubber  hose,  then  50  feet  of  6  inch  gas-pipe,  at  the  end  of 
which  was  a  wye  with  4-inch  branches,  to  each  of  which  was  connected 
50  feet  of  4-inch  rubber  hose.,  with  nozzles  on  the  outer  ends.  The  6  inch 
gas-pipe  was  used  as  the  boom  of  the  derrick,  which  could  be  swung 
through  a  sufficient  angle  to  allow  considerable  extent  of  bank  to  be 
reached  without  moving  the  boat.  The  arrangement  worked  admirably, 
and  the  grading  was  done  at  a  great  reduction  of  cost  over  what  is  called 
the  hand  process.  The  hydraulic  grading  cost,  approximately,  2  cents 
per  cubic  yard. 

The  material  graded  was  sand  and  loam,  with  an  occasional  stratum 
of  tough,  hard  clay,  known  locally  as  gumbo  or  buckshot.  This  last  sub- 
stance adds  greatly  to  the  expense  of  the  grading. 

With  the  funds  that  may  next  become  available  it  is  proposed,  in 
continuation  of  the  general  plan  approved,  to  repair  the  damage  done 
to  the  revetment  already  in  place,  and  extend  it  down  from  1,500  to 
2,000  feet  farther  than  it  now  is.  Then  commence  the  revetment  of  the 
lower  side  of  the  narrow  neck,  and  put  in  such  permeable  dikes  for  the 
rectification  of  the  channel  as  may  be  found  advisable,  carrying  these 
works  on  as  far  as  the  amount  of  the  funds  will  admit. 

This  work  is  in  the  collection  district  of  New  Orleans.    The  nearest  port  of  entrj 
is  Memphis,  Tenu. 
Total  amount  appropriated  from  the  commencenicnt  of  the  work,  $48,000. 

Money  statement 

July  1,  1881,  amount  available $23,988  04 

July  1,  188iJ,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881  22,179  03 

July  1,  1862,  amount  available 1,809  01 

Amount  appropriated  by  act  passed  August  2,  1882 20, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  18H3 21 ,  809  01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.     32, 000  00 


Q4.    . 

IMPROVEMENT  OF   THE   ARKANSAS  RIVER   BETWEEN   FORT  SMITH,  AB- 

KANSAS,  AND  WICHITA,  KANSAS. 

Work  under  this  appropriation  during  tbe  year  was  confined  to  the 
operations  of  the  snag  boat  Wichita,  which  was  under  process  of  con 
struction  and  nearly  finished  at  the  end  of  last  season.    This  boat  is 
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^lesigned  especially  for  work  upon  this  reach  of  the  Arkansas.  It  is 
125  feet  long,  26  feet  wide,  3  feet  depth  of  hold,  and  draws  15  inches. 
It  has  accommodations  for  a  crew  of  twenty-five  officers  and  men,  with 
their  outfit  and  supplies. 

The  boat  is  propelled  by  two  engines,  8J  inches  in  diameter,  3  feet 
stroke,  supplied  with  steam  from  two  steam  boilers  36  inches  diameter, 
16  feet  long,  with  four  lap- welled  flues  in  each,  two  8  inches,  and  two  10 
inches.  The  hoisting  power  is  supplied  by  a  steam  capstan,  with  double 
reversible  engines  6  by  12  inches.  The  spindle  is  steel,  5  inches  diam- 
eter. This  power  is  applied  through  a  crane  capable  of  lifting  between 
40  and  50  tons.  The  outfit  of  rope,  tackle,  saws,  axes,  &c.,  is  complete. 
Ill  every  way  the  boat  seems  well  adapted  to  her  work. 

On  the  L'Sth  of  September,  1881,  the  boat  w^as  finished,  and  left  Little 
Bock  for  the  field  of  its  operations. 

The  design  was  that  it  should  proceed  as  rapidly  as  practicable  to 
Arkansas  City,  Kans.,  doing  only  such  work  as  was  necessary  to  efifect 
its  own  passage,  and  when  that  point  was  reached  it  was  to  turn  back 
and  remove  such  obstructions  as  would  be  necessary  in  order  to  insure 
a  navigable  channel.  No  difficulty  wa^  experienced  in  carrying  out  this 
programme  until  the  boat  reached  the  mouth  of  the  Verdigris  River, 
which  empties  into  the  Arkansas  about  100  miles  above  Fort  Smith. 
Above  this  point  the  character  of  the  river  entirely  changed.  The  chan- 
nels were  very  crooked  and  obstructed  with  numerous  sand-reefs.  In 
the  bed  of  the  river  were  many  islands,  tow-heads,  and  sand-bars  that 
divided  the  waters  and  prevented  any  one  well-defined  channel  being 
formed. 

Whilst  there  was  plenty  of  water  to  have  given  a  good  channel  3  feet 
deep  and  300  feet  wide,  had  it  all  been  concentrated,  it  was  with  diffi- 
culty that  one  was  found  to  float  the  boat,  then  drawing  about  16  inches. 

With  great  effort,  and  many  delays  on  account  of  these  difficulties, 
the  boat  succeeded,  on  the  2ist  of  November,  in  reaching  the  Pawnee 
Agency  Landing.  This  point  is  estimated  to  be  about  270  miles  above 
Fort  Smith  and  75  miles  below  Arkansas  City. 

After  some  delay  at  this  place,  instructions  were  sent  to  the  captain 
of  the  boat  to  the  effect  that  if  he  could  not  get  up  the  river  farther, 
he  was  authorized  to  withdraw  from  this  upper  reach  of  the  river  and 
conflne  his  operations  for  the  balance  of  the  season  to  the  reach  between 
Fort  Smith,  Arkansas,  and  the  mouth  of  the  Grand  River,  in  Indian 
Territory,  or,  if  he  could  not  do  either,  to  discharge  the  greater  portion 
of  his  crew  and  keep  only  a  sufficient  number  of  men  to  guard  the  boat 
and  bring  it  down  the  river  in  case  a  sudden  rise  should  occur.  Until 
the  26th  of  February  the  boat  lay  at  this  place,  being  unable  to  get 
either  up  or  down.  A  slight  rise  having  taken  i)lace  on  the  following 
day,  it  started  down  the  river  and  succeeded  in  getting  about  90  miles 
and  near  the  mouth  of  the  Cimarron  Kiver.  Here  there  was  another 
delay  for  want  of  water  until  May  5, 1882.  On  the  9th  of  May  the  boat 
reached  the  mouth  of  the  Grand  River,  having  been  absent  from  this 
point  just  seven  mouths. 

Since  this  time  active  operations  have  been  in  progress  between  the 
mouth  of  Grand  River  and  Fort  Suiith,  Ark. 

Although  the^e  eleven  months  were  not  fruitful  of  much  work  accom- 
plialied  for  the  benefit  of  navigation,  the  experience  was  valuable  in  one 
respect.  It  demonstrated  the  absolute  necessity  for  concentrating  the 
water  that  is  running  over  the  bottom  of  this  reach  of  the  river,  in 
many  small  channels  or  rivulets,  into  some  one  which  shall  carry  it  all, 
if  it  is  ever  to  be  made  available  for  navigable  purposes.    The  water  in 
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this  portion  of  the  river  is  said  to  have  been  exceptionally  low  daring 
all  those  mouths,  yet  there  is  no -doubt  but  that.ifit  had  been  concen- 
trated into  a  single  channel  of  200  or  300  feet  width,  there  would  have 
been  a  depth  of  from  2^  to  3  feet.  The.  greater  portion  of  the  river 
throughout  this  reach  flows  over  an  exceptionably  wide  bottom,  which 
is  cut  up,  as  before  mentioned,  by  numerous  islands  and  sand-bars. 

To  enter  upon  the  work  of  concentration  without  first  having  made 
an  accurate  map  of  the  river  from  an  iostrumental  survey,  and  thor- 
oughly studied  all  the  conditions- of  the  i)roblem,  would  be  injudicious, 
and  might  probably  result  in  great  waste  of  the  public  money. 

That  the  improvement  of  the  river  is  feasible,  and  within  reasonable 
limits  of  expense,  there  can  be  no  doubt,  and  that  it  would  be  of  ines 
timable  value  to  a  large  section  of  country  rich  both  in  mineral  and 
agricultural  products  there  can  also  be  no  doubt. 

It  is  to  be  hoped  that  funds  can,  at  an  early  day,  be  made  available 
for  the  prosecution  of  this  survey.  In  the  mean  time  the  plan  of  im- 
provement already  api)roved,  which  is  the  removal  of  snags,  rocks,  and 
other  obstructions  to  navigation,  can  be  carried  forward  as  far  as  funds 
made  available  will  suffice,  in  those  portions  of  the  river  where  concen- 
tration is  not  an  absolute  necessity. 

During  the  month  of  June  some  slight  repairs  were  made  to  the  dike 
at  Fort  Smith,  Ark.,  by  the  addition  of  440  brush  mattresses  16  by  4 
by  1  foot  and  80  tons  of  stone. 

This  work  is  in  the  collection  district  of  New  Orleans.    The  nearest  port  of  deliv- 
ery is  Memphis,  Tenn. 
Total  amount  of  appropriations,  |59,000. 

Money  statement. 

July  1,  1881,  amount  available $30,074  74 

July  1,  1H82,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 21,451  90 

July  1,  1882,  amount  available 8,622  84 

Amount  appropriated  by  act  passed  August  2, 1882 20,000  W> 

Amount  available  for  fiscal  year  ending  June  30,  1883 28, 622  84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.     30,  OUO  00 


Q5. 

IMPROVEMENT  OF  WHITE  RIVER  BETWEEN  J  ICKS0N1»0RT  AND  BUFFAiiO 

SHOALS,  ARKANSAS. 

In  consequence  of  tbe  very  limited  amount  of  funds  available  for  tbis 
work  at  tbe  commencement  pf  the  year,  and  of  the  great  importance  of 
improving  that  portion  <»f  the  river  between  Jacksonport  and  Batesville, 
where  tlje  more  important  part  of  the  commerce  was  carried  on,  it  was 
determined  to  expend  the  whole  upon  this  reach  of  the  river.  The  work 
was  done  by  t>vo  parties;  one  to  build  brush  and  gravel  dams  for  the 
temporary  improvement  of  some  of  the  most  troublesome  shoals;  the 
other  to  remov(»  snags,  h)ts.  overhanging  trees,  and  other  obstnictioiw 
of  a  like  character.  The  work  was  under  the  direction  of  Assistant  J. 
D.  McKown. 

At  the  commencement  of  the  year  the  shoal  party  was  at  work  at 
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Maguire's  Shoal  extending  the  brush  and  gravel  dam  in  processor  con- 
struction at  that  plAce.  A  length  of  about  200  feet  was  added.  The 
old  dam  was  also  slightly  raised. 

Upon  the  completion  of  this  the  party  was  moved  about  9  miles  up 
the  river  to  Saiibld  Shoals,  where  there  was  a  piece  of  river  very  trouble- 
some to  navigation,  where  boats  were  fr<?quently  delayed  from  ten  to 
twenty  hours.  The  difficulty  was  a  wide  river-bed,  with  sand-bars  and 
no  well-defined  channel.  To  improve  this  a  dam  was  built  from  the 
left  bank' of  the  river  2J  feet  high  and  500  feet  in  length,  joining  the 
upper  end  of  a  middle  bar;  this  effectually"  prevented  the  water  wast- 
ing behind  the  bar.  From  the  foot  of  the  bar  another  low  dam  extended 
down  stream  760  feet,  preventing  the  water  wasting  over  in  that  direc- 
tion, thus  concentrating  the  whole  along  the  right  shore.  The  effect 
of  this  was  very  satisfactory.  A  navigable  dei)th  of  4^  feet  was  ob- 
tained where  but  16  or  17  inches  could  be  found  before  the  work  was 
commenced. 

The  next  place  improved  by  the  party  was  Haggletooth  Shoal,  about 
6  miles  above  Jacksonport,  another  very  troublesome  piece  of  river. 
The  difficulty  here  was  of  the  same  nature  as  at  the  other  points  where 
improvement  had  been  effected.  The  bed  of  the  river  being  wide,  and 
the  water  cut  up  with  sandbars,  no  well-defined  channel  was  formed. 

The  remedy  was,  as  before,  to  concentrate  the  water  into  one  channeL 
This  was  doneand  relief  quickly  followed.  Boats  passeil  with  no  trouble 
where  formerly  they  were  delayed  from  ten  to  twenty-four  hours  with 
light  loads. 

The  locations  of  these  dams  and  their  effects  can  best  be  studied  from 
the  sketches  which  accompany  this  report. 

The  snagging  party  during  the  season  did  very  effective  work,  espe- 
cially when  we  consider  its  number  and  the  cost  of  its  outfit.  It  consisted 
of  from  ten  to  twelve  men.  The  outfit  was  a  strong  scow,  provided  with 
a  crab,  blocks,  tackle,  rope,  saws,  axes,  &c.  On  the  scow  was  a  cabin 
which  furnished  quarters  for  the  men.  During  the  season  590  snags  and 
36  stumps  were  taken  from  the  channel,  and  337  trees  were  cut  from  the 
banks. 

These  improvements,  although  quite  successful  for  the  time  being, 
can  be  regarded  only  as  temporary.  It  is  expected  that  in  the  course 
of  time  these  dams  will  wash  away  and  new  troublesome  snags  will  take 
the  place  of  the  old  ones  removed.  There  will  be  a  constant  necessity 
for  the  renewal  of  such  work  until  such  time  as  a  permanent  and  raiUcal 
improvement  of  the  entire  river  can  be  effected.  The  country  along 
the  borders  of  this  river,  which  is  entirely  dependent  upon  it  and  the 
ordinary  country  roads  for  lines  of  transportation  of  its  surj)lus  products 
and  return  merchandise,  is  being  rapidly  develped.  In  the  course  of 
a  very  few  years  the  needs  of  its  commerce  will  require  that  the  river 
be  radically  improved  by  some  system  of  .permanent  works,  extending 
throughout  it«  whole  navigable  extent.  As  yet  there  has  been  no  in- 
strumental survey  made  of  this  river  of  sufficient  accuracy  to  be  used 
as  a  basis  for  plans  for  such  improvements  as  are  necessary.  The  most 
that  has  been  done  in  this  direction  is  the  result  of  hasty  reconnais- 
sances, and  one  or  two  surveys  of  isolated  localities  made  for  special 
purposes. 

In  view  of  the  necessity  which  must  soon  arise  for  a  more  permanent 
improvement  of  this  river,  it  is  suggested  that  steps  be  at  once  taken 
to  collect  the  data  necessary  for  an  intelligent  and  comprehensive  solu- 
tion of  the  problem.  The  first  and  most  important  requisite  is  an  ac« 
curate  map,  made  from  a  careful  instrumental  survey,  which  will  show 
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all  the  featares  of  the  river  and  the  country  on  its  borders.  All  data 
bearing  upon  the  problem  should  be  collected  and  carefully  studied 
before  any  plan  of  iai]>rovement  is  adopted.  The  improvement  should 
comprehend  all  that  portion  of  the  river  between  its  mouth  and  head  of 
navigation,  or  the  point  that  can  be  made  the  head,  within  reasonable 
limits  of  expense.  This  distance  is  estimated  to  be  about  600  miles. 
The  cost  of  a  survey,  such  as  is  desired,  including  making  maps,  col- 
lecting data,  &c.,  would  be  about  $80  per  mile,  or  say  $50,000  for  the 
whole  dintance.  Of  this  amount  $25,000  could  be  profitably  expended 
in  one  season. 

ESTIMATE  FOR  FISCAL  YEAR  ENDING  JUNE  30,   1884. 

ContiiiniDg  work  according  to  present  plan  of  improvement,  improving  shoalB, 

removing  Rnags.  &.c $20,009 

Survey  of  White  River  from  Forsyth,  Mo.,  to  its  month :^,000 

This  work  is  in  the  collection  district  of  New  Orleans.    The  nearest  port  of  delivarj 
is  Memphis,  Tenn. 

Money  statement, 

Jnly  1,  1881,  amount  available $7,480  31 

July  1,  1H82,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 5,214  6S 

Jnly  1,  1882,  amount  available 2,265  68 

Amount  appropriated  by  act  passed  Augusts,  1882 6,000  00 

Amount  available  fi  >r  fiscal  year  end  ing  June  30,  1883 8, 265  68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1884 .  45, 000  00 


Q6. 

IMPROVEMENT  OF  WHITE  RIVER  ABOVE  BUFFALO  SHOALS,  ARKANSAS. 

This  work,  as  far  as  the  navigatioD  of  the  river  is  concerned,  maybe 
considered  an  extension  of  that  carried  ou  between  Jacksonport  and 
Buffalo  Shoals. 

Tlie  obstructions  to  navigation,  however,  are  of  a  diflFerent  character. 
Here  reefs  of  rocks  and  loose  bowlders  form  the  principal  obstructions 
to  be  removed,  while  in  the  lower  reaches  of  the  river  they  are  sand  and 
gravel  bars,  with  logs  and  snags. 

The  operations  of  the  season  were  confined  to  a  reach  of  the  rirer 
about  15  miles  in  extent  above  Buffalo  Shoals.  In  this  reach  tliree  very 
bad  shoals — Crooked  Greek,  Red  Bud,  and  Summer — were  improved 
and  rendered  navigable,  at  a  stage  of  water  3  feet  less  than  that  here- 
tofore. In  fact,  there  is  fron'i  a  foot  to  18  inches  better  water  over  these 
shoals  now  than  there  is  over  Buffalo  Shoals  below. 

After  these  im|)rovements  were  made  the  Upper  White  River  steam- 
ers made  several  successful  trips  above  Buffalo  on  medium  high  stages 
of  water.     This  could  not  have  been  done  before. 

The  report  of  Assistant  J.  D.  McKown,  who  has  been  in  charge  of 
this  work  during  the  season,  together  with  tlie  sketchres  herewith, wiU 
exi)laiu  more  in  detail  the  operations  carried  on. 

With  the  funds  that  are  available  for  o]  aerations  during  the  fiscal  year 
ending  June  30,  1883,  it  is  proposed  to  remove  the  obstructions  at  Buf- 
falo Shoals,  so  as  to  get  the  same  depth  of  water  there  as  above,  and  to 
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carry  the  improvement  on  up  the  river  on  the  general  plan  adopted  as 
far  as  the  amount  will  admit. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  porl 
of  delivery  is  Memphis,  Tenn. 
Total  amount  of  appropriation,  $20,000. 

Money  statement 

July  1,  1881.  amount  available $19,708  33 

July  1,  lHi^2,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 : 1H,055  49 

Jnly  1,  188*2,  amount  available 1,()52  84 

Amount  appropriated  by  act  passed  August  2,  1882 4, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 .' 5, 652  84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     12, 000  OO 


keport  of  mr.  j.  d.  m^kown,  assistant  bnginekr. 

United  States  Engineer  Office, 

Little  Mock,  Ark.,  February  28,  1882. 

Captain  :  I  have  the  honor  .to  submit  the  following  report  of  work  done  during  the 
season  of  1881-'82  on  AVhite  River  above  Bufi'alo  Shoals,  Ark.,  with  the  accompanying 
maps : 

CROOKED   CREEK  SHOAL. 

This  shoal  is  situated  about  5  miles  above  Buffalo  Shoals,  and  is,  or  rather  was,  one 
of  the  worst  and  most  dangerous  places  on  the  river.  The  bed  of  the  stream  is  of  rock, 
rising  in  some  places  at  least  3  feet  above  low-water  surface,  and  so  close  together  as 
to  prevent  the  pussage  of  boata  unless  the  water  was  high  enough  to  pass  over  them. 
Another  difficulty  was  the  width  of  the  river  in  places,  causing  the  water  to  spread 
over  too  great  a  surface. 

The  method  of  improvement  adopted  was  to  bl^st  out  the  rock  from  the  channel 
and  use  the  material  obtained,  where  practicable,  to  bnild  dams  and  dikes  in  order  to 
concentrate  the  water.    At  this  shoal  four  dams  were  constructed.    No.  1,  at  the  lower 
end  of  the  shoal  proper,  is  a  spur-dam  built  out  from  the  left  bank  185  feet,  with  a  face 
of  3|  feet,  crown  4  feet,  base  15  feet,  and  contains  228  cubic  yards. 

Dam  No.  2  extends  from  the  left  shore,  is  160  feet  long,  face  4  feet  at  the  bank  and 
2  feet  at  the  outer  end ;  crowli,  5  feet ;  base,  12  feet;  contents,  151  cubic  yards.  This 
dam  is  out  of  water  at  a  low  stage,  but  concentrates  the  water  when  there  is  a  slight 
rise.    The  rock  nsed  was  blasted  out  of  the  channel  in  the  vicinity  of  the  dam. 

Dam  No.  3  also  extends  from  the  left  bank,  is  350  feet  long,  with  face  4|  feet,  crown 
6  feet,  base  20  feet,  and  contains  583  cubic  yards  of  rock.  There  is  a  training  wall 
running  downstream  325  feet,  with  a  slight  angle  to  the  left,  with  a  face  of  3  feet, 
crown  3  feet,  and  base  10  feet,  containing  2^)5  cubic  yards.  " 

Dam  No.  4  is- at  the  head  of  the  shoal,  and  extends  from  the  left  bank  to  the  head  of 
the  island.  It  is  325  feet  long,  has  a  face  of  40  inches,  crown  8  feet,  and  baHe  of  25  feet. 
The  contents  are  1,003}  cubic  yaids.  A  training  wall  runs  from  the  end  of  the  dam 
downstream  and  along  the  right  bank  of  the  island  450  feet,  with  a  face  of  30  inches,  ^ 
crown  4  feet,  and  base  12  feet.  The  contents  of  the  training  wall  are  33;i  cubic  yards. 
All  the  rock  used  in  the  dams  on  Cix>oked  Creek  Shoal  was  taken  out  of  the  channel, 
most  of  it  by  blanting. 

The  beneficial  effects  of  the  improvement  .it  this  shoal  are  very  marked.     Boats  can 
now  paMS  on  at  almost  3  feet  less  water  than  forincrly,  while  the  danger  has  been, 
reduced  very  much,  as  the  bed  of  the  stream  is  compikratively  smooth.    The  banks  were 
trimmed  of  all  timber  that  would  be  liable  to  interfere  with  the  passage  of  boats  at  any 
stage  of  water. 

RED    Bl'D    SlIOAL.  , 

At  Red  Bud  Shoal  but  one  dam  wiis  coustructed.  This  extends  from  the  right  bank 
to  the  head  of  the  island.  Part  of  the  rock  was  taken  from  the  river,  but  most  of  it 
from  the  blufi'  immediately  opposite,  the  object  of  the  dam  bein^  to  throw  all  the 
water  between  the  left  bank  and  the  island.     The  dimensions  of  this  dam  are :  length, 
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268  feet ;  face,  4|  feet ;  crown,  10  feet,  and  base,  30  feet ;  contents,  882  onbic  yards. 
There  were  three  ledges  in  the  main  channel,  one  of  which  (the  lower  one)  was  all 
taken  ont,  but  the  unnsnal  occurrence  of  arise  in  the  river  during  the  months  of  Octo- 
ber and  November  very  seriously  interfered  with  the  progress  of  the  work.  However, 
-enough  of  the  others  was  taken  out  to  give  a  very  good  channel  for  the  boats,  and  has 
been  a  very  great  help  to  navigation. 
The  timber  was  also  cut  from  the  banks  at  this  shoal. 

summer's  shoal. 

At  Summer's  Shoal  the  improvement  consisted  in  taking  out  the  loose  rock  whiok 
caused  thn  shoal,  aud  throwing  out  a  daui  from  the  right  bank  beyond  the  head  of 
the  inland  so  as  to  force  all  the  wat«^r  into  the  main  channel,  as  about  one  half  of  it 
passed  to  the  right  of  the  island.  A  training  wall  was  projected  to  run  down  from 
the  outer  end  of  the  dam  and  join  the  island,  as  shown  by  the  dotted  line  on  tlie  map, 
but  the  high-water  also  interfered  with  the  work  here,  although  some  rock  taken  from 
the  channel  was  roughly  thrown  in  place. 

This  dam  is  450  feet  long,  with  a  face  of  4  feet,  crown  10  feet,  and  base  35  feet.  It 
is  built  partly  on  heavy  gravel  and  partly  on  rock,  bnt  has  a  foundation  of  brush  and 
rock  where  resting  on  the  gravel.  Most  of  the  material  was  hauled  from  the  bluff  on 
the  It* ft  bank  of  the  river. 

The  dam  is  a  very  substantial  piece  of  work,  and  I  think  will  answer  the  pnrpose 
for  which  it  was  intended.  It  contains  1,500  cubic  yards  of  rock.  The  accompany  log 
tracings  will  show  the  position  of  the  dams  and  location  of  the  ledges  taken  out. 

The  total  number  of  tree^cut  from  the  banks  from  the  foot  of  Crooked  Creek  Shoal 
to  Wildcat  Shoal,  3  miles  above  Summer's  Shoal,  was 3,860,  all  over  6  inches th rough. 
This  timber  was  cut  into  lengths  of  12  and  20  feet  so  that  they  would  fl6at  off  during 
the  high-water,  and  being  short  enough  to  prevent  their  becoming  troublesome  if 
lodged. 

Tlie  explosiye  used  on  the  work  was  dynamite,  No.  2,  used  with  platinum  fiises  and 
fired  by  a  magneto-electric  machine.  With  proper  precautions,  which  are  very  sim- 
ple, the  dynamite  is  much  safer  than  black  powder,  and  far  more  eft'ective,  especially 
in  wet  blasting. 

White  River,  in  this  locality,  is  the  only  outlet  for  the  country  adjacent  to  it,  the 
alternative  being  to  transport  the  produce  by  wagon  to  the  nearest  railroad,  the  dis- 
tance in  some  places  being  lUO  miles. 

Cotton  is  the  main  product.  A  statement  of  the  amount  raised  can  be  found  in  the 
Report  of  the  Chief  of  Engineers  for  1880,  pages  1312-13. 

I  wish  to  make  favorable  mention  of  Mr.  J.  f.  Dorey,  who  gave  me  very  able  assist- 
ance throughout  the  working  season. 

Very  respectfully,  your  obedient  servant, 

J.  D.  McKowx, 
AsHfittmt  Engineer, 

Capt.  Thos.  H.  Handbury, 

Corps  of  Engineers,  U,  8,  A, 


IMPROVEMENT  OF  L'ANGUILLE  RIVER,  ARKANSAS. 

Work  on  this  stream  dariiig  the  year  was  confined  to  one  month^s 
^operations  of  the  small  party  and  outfit  that  was  engaged  upon  the  Saint 
Francis. 

The  party  ascended  as  far  as  Marianna  and  removed  all  the  snags 
and  overhanging  trees  that  were  obstructions  to  navigation  at  that 
stage  of  the  water.  The  demands  of  the  commerce  on  the  stream  did 
not  seem  to  require  further  expenditure  from  the  small  balance  avail- 
able for  this  work.  It  is  proposed  to  expend  the  amount  yet  remaining 
of  the  appropriation  for  this  work  in  removing  snags,  overhangiiig 
trees,  &c.,  as  occasion  may  require. 

Total  amount  of  appropriation $17, 000 

This  work  is  in  the  collection  district  of  New  Orleans,  and  the  nearest  port  of  deliv- 
ery is  Memphis,  Teun. 
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Money  statement, 

July  I,  1881,  amount  available $4,651  13 

July  1, 1882,  anionut  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1«81 1,502  26 

Jnly  1,  1882,  amount  available 3, 148  87 

—        f 

Q  8. 

IMPROVEMENT  OF  FOURCHE  LA  F^VE  RIVER,  ARKANSAS. 

The  work  of  the  improvement  of  this  stream  extenctodTrom  its  mouth 
to  Harrison  Shoal,  a  distance  of  60  miles.  It  was  commenced  August 
15,  and  carried  on  until  the  end  of  October.  A  small  steamer  was 
hired,  and  supplied  with  the  necessary  outfit  and  a  party  of  men  to  do 
the  work.  The  water  was  extremely  low,  and  considerable  difficulty 
was  experienced  in  moving  the  steamer  from  place  to  place  where  work 
was  required  to  be  done.  Temporary  dams  had  to  be  built'  in  order  to 
0oat  the  boat  over  the  shoals  which  separated  the  pools,  and  so  small 
was  the  amount  of  water  then  running  in  the  bed  of  the  stream  that 
sometimes  it  would  take  days  to  fill  these  dams. 

During  the  season  293  snags  and  183  logs  were  removed,  stud  685 
overhanging  trees  cut  down. 

This  stream  during  a  greater  portion  of  the  year  is  navigable  from  its 
mouth  up  to  Perry  ville,  40  miles,  and  its  commerce  justifies  the  expend- 
itures that  have  been  made  for  its  improvement.  Above  that  point, 
however,  it  is  extremely  doubtful  whether  an\  advantvige  can  be  gained 
by  attempting  its  improvement  that  would  in  the  least  compensate  for 
the  outlay  that  would  be  required. 

The  valley  of  the  stream  is  very  fertile,  and  is  being  rapidly  settled 
by  an  industrioun,  hard-working  class  of  immigrants. 

Above  1,000  bales  of  cotton  and  20,000  packages  of  other  commodities 
were  transported  on  this  stream  during  last  season. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Memphis,  Tenn. 

Total  amount  appropriated,  $17,000. 


1 


Money  statement. 


July  1,1881,  amount  available ' $3,000  00 

Julv  1,  1882,  amount  expended  dnring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  18HI '. 2,898  15 

July  1,  1882,  amount  available 101  85 

Amount  appropriated  by  act  passed  August  2,  1882 4, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 4, 101  85 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .  10, 000  00 


Qg. 

IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS. 

The  improvement  on  that  part  of  the  Black  Kiver  within  the  limitsof  the 
State  of  Arkansas  consisted  in  removing  snags,  logs,  and  overhanging 
trees  that  obstructed  its  navigation. 
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A  small  steamer  was  hired,  aud  with  a  suitable  outfit  and  party  work 
was  commenced  ou  the  1st  of  August.  Operatious  were  continued  until 
October  1,  at  which  date  the  outfit  was  transferred  to  the  Cnrrent  River. 
The  reach  of  the  river  over  which  operations  were  carried  on  extended 
from  its  mouth  to  the  mouth  of  the  (Current  River,  a  distance  of  about 
160  miles.  During  the  season  388  snags  were  destroyed,  1,100  leaning 
trees  were  felled,  and  157  trees  deadened. 

In  consequence  of  the  limited  balance  of  the  appropriation  available, 
no  attempt  was  made  to  further  improve  ^ny  ot  the  shoals,  or  to  carry 
the  work  above  the  mouth  of  the  Current  River.  The  small  balance 
which  is  yet  remaining  of  the  appropiiatiou  of  June  14, 1880,  will  be  ex- 
I)ended  in  the  prosecution  of  the  general  project  approved  for  the  im- 
provement of  this  river  within  the  State  of  Arkansas. 

Money  atatement. 

July  1,  1861,  amount  available $5, 104  Ul 

July  1,  1882,  amount  expendtd  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,'1881 4,293  35 

July  1,  1W2,  amount  available 810  66 


Q  10. 

IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOL'RI. 

■ 

By  the  act  of  Congress  approved  March  3, 1881,  the  amount  appropri- 
ated for  this  improvement  was  *'to  be  applied  from  Poplar  Bluflt."  T<» 
comply  with  this  provision  of  the  law,  operations  were  commenced  at 
Poplar  Blufif  and  carried  downstream  as  far  as  the  funds  available  wonld 
allow. 

The  working  party  was  supplied  with  an  outfit  consisting  of  two  flat- 
boats.  One,  46  feet  long,  14  feet  wide,  2  feet  deep,  strongly  built  aud 
decked,  was  provided  with  two  Providence  i>ower-capstans,  aud  other 
ordinary  tools  and  appliances,  such  as  are  used  for  removing  snags, 
trees,  &c.,  from  these  smalt  southern  streams.  The  other  was  the  quarter 
boat  for  the  men,  60  feet  long,  16  feet  wide,  and  3  feet  deep.  Oh  this 
was  a  kitchen  and  quarters  sufficient  to  accommodate  about  25  men. 

Ten  miles  below  Poplar  Bluff  the  river  divides  into  two  channels. 
The  left-hand  one,  with  reduced  width,  but  increased  slope,  carries  the 
greater  portion  of  water.  This  is  known  as  the  '*  Chute."  The  right 
hand  channel,  and  probably  the  original  bed,  forms  what  is  calle«i  ^^  Dan 
River."  It  carries  about  25  per  centum  of  the  entire  volume  of  the  stream, 
and  is  completely  filled  with  snags,  logs,  and  debris.  It  rejoins  the 
Chute  about  20  miles  below  its  head.  The  water  entered  this  channel 
in  four  inlets.  The  project  for  improvement  contemplated  closing  these 
and  removing  the  obstructions  from  the  Chute.  While  the  boats  were 
being  built  at  Poplar  Bluff,  dams  were  put  in  at  the  head  of  Dan  River. 
They  were  composed  of  alternate  layers  of  loose  brush  and  earth.  These 
layers  of  brush  were  placed  with  their  butts  downstream,  the  course 
farthest  down  being  first  laid  and  the  next  shingled  over  it.  The  dams 
were  made  very  broad  at  the  base,  and  carried  up  about  2  feet  above 
water. 

The  snagging  operations  were  commenced  about  the  middle  of  Octo- 
ber and  carried  on  until  the  end  of  December.    During  this  time  20 
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miles  of  river  were  gone  over,  583  suags  were  destroyed,  and  about  2,000 
trees  of  various  sizes  that  obstructed  navigation  were  removed. 

Although  this  distance  is  very  short  the  improvement  has  been  of 
great  advantage  to  the  navigation  of  the  river.  From  the  forests  that 
border  on  this  river  there  are  yearly  large  quantities  of  staves  and 
oUier  lumber  shipped  from  Poplar  Bluff  to  the  Saint  Louis  market.  It 
is  this  trade  which  the  improvement  at  present  particularly  benefits. 

From  Poplar  Bluff  to  the  mouth  of  the  Current  River  it  is  estimated 
to  be  about  146  miles.  There  yet  remains  126  miles  from  which  the 
snags  and  overhanging  trees  are  to  be  removed,  besides  one  railroad 
bridge,  before  the  river  can  be  said  to  be  in  a  condition  that  will  admit 
of  boats  passing  from  Poplar  Bluff  to  its  mouth.  It  is  not  a  question  of 
water — there  is  plenty  of  that  5  it  is  only  one  of  removing  snags,  over- 
hanging trees,  and  improving  a  few  shoals. 

In  this  connection  I  would  renew  the  suggestions  contained  in  my 
annual  report  for  last  year,  relative  to  the  improvement  of  this  river. 
These  may  be  found  in  the  printed  Report  of  the  Chief  of  Engineers  for 
1881,  page  1516. 

The  following  is  the  estimate  of  the  amount  that  could  be  profitably 
expended  upon  the  Black  River  in  Arkansas  aud  Missouri  during  the 
fiscal  year  ending  June  30,  1884 : 

1  ligbt-draogUt  boat  and  outfit $15,000 

Expeuses  of  same,  seven  months,  at  $2,000  per  month 14, 000 

Kepairs  and  care  in  ordinary • 1,000 

30, 000 

This  work  is  in  the  collection  district  of  New  Orleans,  aud  the  nearest  port  of 
delivery  is  Memphis,  Tenn. 
Total  amount  of  appropriations  for  Black  River  in  Arkansas  and  Missouri,  $21,000. 

Money  statement 

July  1,  1881,  amount  available |6,000  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1881 5,140  75 

July  1, 1882,  amonut  available 859  25 

Amount  appropriated  by  act  passed  August  2,  1882 10,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 10, 859  25 

Amount  th%t  can  be  profitably  expended  in  fiscal  year  euding  June  30, 1884.  30, 000  00 


Q  II. 

IMPROVEMENT  OF  SALINE  RIVER,  ARKANSAS. 

The  work  of  the  season  upon  this  stream  extended  from  Cavaness 
Landing  to  Longview,  a  distance  of  about  50  miles.  Some  little  work 
was  also  done  above  Cavaness.  In  this  distance  the  following  obstruc- 
tions to  navigation  were  removed,  viz:  5,633  overhanging  trees,  1,300 
logs,  and  446  snags  and  stumps.  Two  hundred  and  thirty-six  trees  were 
girdled. 

The  total  distance  that  has  thus  far  been  worked  over,  from  Big  Island 
to  Longview,  is  about  180  miles.  The  distance  3'et  remaining  to  the 
mouth  of  the  river  is  70  miles. 

The  work  done  seems  to  give  great  satisfiiction  to  the  steamboat  men, 

100  E 
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wlio  are  interested  in  its  prosecution.  Boats  make  the  trip  from  Tren- 
ton, La.,  to  Mount  Elba  and  return  in  about  the  same  time  that  it 
formerly  took  them  to  go  to  Lougview  and  return.  It  is  certainly  a 
great  benefit  to  those  living  in  the  valley  of  the  river. 

The  average  produce  shipped  out  by  this  river  each  year  is  about 
10,000  bales  of  cotton,  50,000  staves,  200  bales  of  hides  and  sundrlte, 
besides  other  commodities. 

It  is  proposed  to  expend  the  funds  that  may  become  available  for  the 
present  fiscal  year  as  well  as  those  yet  remaining  from  the  appropria- 
tion for  the  last  year  in  improving  the  river  from  Longview  to  its  mouth. 

Total  amount  of  appropriations $12,500 

Original  estimate  for  improving  this  river 30,151 

The  work  is  in  the  collection  district  of  New  Orleans,  and  the  nearest  port  of  delivery 
is  Memphis,  Tenn. 

Money  statement 

July  1,  18^1,  amount  available |8,637  26 

July  1>  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1881 6,168  91 

July  1.  1882,  amount  available 2,474  32 

Amount  appropriated  by  act  passed  August  2,  1882 4, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 6, 474  32 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  10,000  00 


Q  la. 

IMPROVEMENT  OF  CURRENT  RIVER,  MISSOURI  AND  ARKANSAS. 

On  th^  1st  of  October  the  chartered  steamer  John  H.  Williams,  with 
a  party  of  laborers,  entered  this  stream  and  proceeded  to  remove  the 
snags  and  clear  away  the  overhanging  trees  that  obstructed  its  navi- 
gation. These  operations  were  carried  on  until  the  end  of  the  month, 
when  the  party  was  withdrawn.  The  work  extended  as  high  up  as 
Black  Eiver  Gut-off,  and  for  this  distance  was  a  material  improvement 
to  the  navigation  of  the  stream.  On  account  of  the  very  small  amount 
of  funds  made  available  for  this  improvement,  a  very  short  reach  at  the 
river  could  be  gone  over. 

One  hundred  and  eighty  snags  were  removed  and  about  3,000  over- 
hanging trees  cut  down. 

With  the  balance  yet  remaining  and  any  further  amounts  that  may 
be  made  available  for  this  stream,  it  is  proposed  to  continue  the  work 
of  removing  snags  and  overhanging  trees. 

The  work  is  in  the  collection  district  of  New  Orleans,  and  the  nearest  port  of  de- 
livery is  Memphis,  Tenn. 
Total  amount  appropriated,  |7,000. 

Money  statement 

Julj'  1,  18»1,  amount  available <, |2, 000  00 

July  1,  1H82,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  18S1 l,4e>  17 

July  1,  188*2,  amount  available 5S4  83 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  10, 000  00 


APPENDIX    Q.  1587 

/ 

Q  13. 

examination  of  little  red  river  in  arkansas. 

United  States  Engineee  Office, 

Little  Rockj  Arlc.^  December  8,  1881. 

General  :  The  examination  of  the  Little  Bed  Eiver,  Arkansas,  with 
a*  view  to  improving  its  condition  for  navigable  purposes,  provided  for 
in  section  3  of  the  river  and  harbor  act  approved  March  3, 1881,  was 
assigned  to  my  charge  by  letter  of  the  Engineer  Department  dated 
March  21, 1881. 

This  examination  has  been  made,  and  the  results  I  now  have  the  honor 
to  report. 

The  Little  Eed  Eiver  is  a  small  stream  that  rises  in  the  western  por- 
tion of  Van  Buren  County,  Arkansas.  Its  course  is  in  an  easterly  di- 
rection through  said  county,  and  southeast  through  White  County  to 
its  junction  with  the  White  River,  about  20  miles  below  Augusta,  Ark. 
The  stream  is  of  no  importance  whatever  in  a  navigable  point  of  view 
until  we  reach  the  vicinity  of  the  town  of  Searcy,  situated  2  miles  west 
of  its  right  bank,  and  about  48  miles  from  its  mouth.  Steamboats  have 
on  one  or  two  occasions  during  very  high  stages  of  water  ascended  for 
this  distance. 

As  a  general  thing  the  stream  cannot  be  said  to  be  navigable  above 
the  town  of  Judsonia,  39  miles  from  its  junction  with  the  White  Biver. 
In  considering  the  present  improvement  of  this  stream,  all  above  this 
point  may  very  properly  be  omitted,  for  the  reason  that  no  improvement 
in  its  navigable  qualities  could  be  made  without  resort  to  some  species 
of  slackwater  structures,  the  expense  of  which  would  exceed  the  total 
value  of  all  the  commerce  that  would  be  transported  over  it  for  many 
years.  Even  this  would  not  insure  continual  navigation,  as  the  bed  of 
the  stream  is  not  unfrequently  capable  of  being  crossed  dry  shod. 

From  Judsonia  down  it  is  possible,  within  justifiable  limits  of  expense, 
to  put  the  stream  in  a  condition  to  be  navigated  for  from  seven  to  eight 
months  during  the  year ;  and  to  West  Point,  30  miles  from  its  mouth,  it 
can,  perhaps,  be  made  navigable  throughout  the  entire  year.  The  back- 
water from  the  White  Biver  at  its  ordinary  stage  extends  to  this  point, 
and  during  its  high  water  to  Judsonia? 

The  principal  obstructions  to  the  navigation  of  this  part  of  the  stream 
are  snags  and  overhanging  trees  at  intervals  throughout  the  entire  dis- 
tance, a  sand-bar  below  West  Point,  and  a  shoal  (Utley's)  between  West 
Point  and  Judsonia. 

It  is  estimated  that  $16,100  will  be  required  to  remove  these  obstruc- 
tions and  place  the  river  in  a  condition  which  will  suffice  for  the  present 
nee<ls  of  its  commerce. 

For  more  detailed  results  of  this  examination,  and  for  such  statistical 
information  as  we  have  been  able  to  collect,  I  respectfully  refer  to  the 
report  of  Assistant  F.  W.  Tuttle,  herewith  inclosed. 
Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbuey, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  U.  G.  Weight, 

Chief  of  Engineers^  U,  S.  A. 
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report  of  mr.  f.  w.  tuttle,  assistant  engin^eer. 

United  States  Engineer  Office, 

Little  Bockj  Ark.j  Deoemhtr  6,  1681. 

Captain  :  I  have  the  liouor  to  submit  the  following  report  on  my  examination  of  the 
Little  Red  River,  ArkauBas: 

The  examination  was  made  October  18-22,  1881,  iu  compliance  with  instructions 
contained  in  your  letter  dated  October  4,  lrt81,  and  covered  that  portion  of  the  river  in- 
cluded between  Searcy  Landing  and  its  junction  with  the  White,  a  distance  of  48 
miles.  Its  objects  were  the  collection  of  data  in  regard  to  obstructions  to  its  naviga- 
tion and  of  statiHtical  information  bearing  upon  contemplated  improvements. 

By  a  reference  to  the  accompanying  sketch,  a  general  idea  of  the  topography  of  this 
section  of  the  country  can  be  obtained.  The  only  towns  on  the  stream  are  Searcy, 
Judsonia,  and  West  Point. 

Searcy,  2  miles  from  the  river  and  48  miles  from  its  mouth,  is  a  growing  town  of 
1,400  inhabitants.  It  shipped  last  season  9,800  bales  of  cotton,  together  with  green 
and  dry  hides  and  wool  on  which  figures  were  not  obtained ;  6,600  bales  of  cotton  went 
to  Saint  Louis  via  the  Saint  Louis,  Iron  Mouutaiu  and  Southern  Railroad.  The  remaiQ« 
iug  3,200  bales  went  out  of  the  river,  finding  a  market  at  Memphis  or  New  Orleans. 
The  value  of  its  receipts  is  somewhat  in  excess  of  the  value  of  its  shipments.  Jud- 
sonia, at  the  crossing  of  the  Saint  Louis,  Iron  Mountain  and  Southern  Railroad,  and  39 
miles  from  the  moutli  of  the  rivt*r,  has  a  population  of  425. 

It  shipped  last  season  1,512  bales  of  cotton,  of  which  nearly  all  went  to  Saint  Louis; 
also,  4,000  pounds  each  of  green  and  dry  hides  and  5,000  pounds  of  wool;  also,  some 
fruit.  There  is  a  mill  at  this  place  capable  of  turuing  out  10,000  feet  of  lumber  per 
day. 

The  railway  bridge  has  a  draw  span.  The  length  of  this  span  is  262  feet  9  inches, 
and  the  distance  between  piers  is  116  feet.  The  elevation  of  the  lower  chord  above 
high  water  is  6  feet  6  inches,  and  above  low  water  42  feet. 

West  Point,  30  miles  from  the  mouth,  is  practically  the  present  head  of  navigatioa. 
There  has  been  but  one  boat  above  it  in  several  years.  It  is  a  town  of  about  125  in- 
habitants and  handles  about  400  bales  of  cotton  annually.  It  is  little  more  than  a 
ship])ing  point  for  Searcy,  with  which  it  is  connected  by  a  horse-car  railway  crossing 
the  Irou  Mountain  Railroad  at  Kensett. 

CONDITION  OF  THE   STREAM. 

The  river  between  Searcy  Landing  and  West  Point  has  an  average  width  of  300 
feet.  Its  banks  at  no  point  have  an  elevation  of  less  than  25  feet,  and  do  not  cave. 
Its  bottom  is  generally  rocky. 

There  are  on  this  reach  three  shoals,  which  at  low  water  cannot  be  passed  with  a 
skiff.  Whittle's  Shoal,  4^  miles  below  Searcy  Landing,  is  200  feet  long,  and  consists 
of  a  solid  ledge  of  rock  covere<l  with  loose  bowlders  and  dSbrie. 

Judsonia  Ford,  at  and  above  the  town  of  Judsonia,  is  a  very  formidable  obstruction. 
It  consist's  of  a  series  of  ledges  crossing  the  river  at  right  angles  and  covered  to  a  greater 
or  less  extent  with  loose  rocks  and  bowlders.  Its  entire  length  is  not  much  leas  than 
a  mile. 

Ut ley's  Shoal,  4  miles  below  Judsonia,  consists  principally  of  loose  rock.  There  are 
two  main  deposits  separated  by  about  2,000  feet  of  clear  river,  having  a  depth  of  4 
feet.  Deep  water,  with  occasional  large  bowlders,  is  encountered  almost  immediately 
above  and  below. 

The  river  at  these  shoals  can,  during  low  water,  be  crossed  dr^  shod.  They  act 
B  dams,  and  the  water  in  the  pools  between  them  has  no  perceptible  current.  The 
examination  having  been  made  without  the  use  of  instruments,  the  differences  in 
elevation  of  these  pools  could'  not  be  definitely  determined.  From  the  best  data  at 
hand  the  total  fall  from  Searcy  Landing  to  West  Point  is  estimated  at  12  feet.  These 
shoals  during  the  three  months  of  high  water  offer  no  obstruction  to  the  passage  of 
boats. 

There  are  on  this  reaeh  thirty-seven  snags,  and  one  hundred  and  fifty  leaning  trees 
over  one  foot  in  diameter,  besides  many  smaller  ones,  which  would,  were  there  no 
shoals,  be  considered  as  obstructions  to  navigation. 

Below  West  Point  the  river  has  an  average  width  of  225  feet,  with  a  bank  elevation 
of  about  25  feet.  It>s  bottom  is  generally  sandy,  with  some  gravel  and  occasionally 
bowlders.  It  has  little  or  no  fall ;  water  from  the  White  River  oacks  up  to  West  Point 
the  year  round.  Knight's  Bar,  20  miles  from  the  mouth,  is  the  only  shoal  in  this  portion 
of  the  stream.  It  is  composed  of  sand,  gravel,  and  scattered  bowlders.  The  minimum 
depth  of  water  that  obtains  upon  it  is  22  iuchos.  Its  length  is  about  300  feet.  At 
ordinary  low  water  it  is  reatlily  pjissed  by  the  steamer  Hard  Cash,  of  the  Memphis 
and  White  River  Packet  Company,  on  her  regular  woekly  trips  to  West  Point.  During 
unusually  dry  seasons  there  are,  however,  about  two  mouths  when  she  is  unable  to 
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cross  it.     There  are  on  this  reach  371  snags,  and  555  leaning  trees  over  1  foot  in 
diameter,  besides  many  smaller  ones,  which  are  obptrnctions  to  its  navigation. 

IMPROVEMENTS. 

It  is  not  thought  best,  in  makinj^  an  estimate  of  the  cost  of  improving  this  stream, 
to  provide  for  work  above  Judsonia.  Very  little  good  coald  result  from  the  removal 
of  loose  rock  from  Whittle's  Shoal  and  Judsonia  Ford,  and  to  out  a  channel  through 
them  would  not  only  be  an  expensive  work,  but  would  drain  the  pools  above.  The 
construction  of  locks,  the  only  means  by  which  low  water  navigation  is  possible,  is 
not  warranted  by  the  benefits  which  would  thereby  be  derived.  The  discharge  of  the 
stream,  except  during  freshets,  is  insignificant,  and  backwater  from  the  White,  which 
alone  at  other  times  makes  the  Little  Red  a  navigable  stream,  does  not,  at  ordinary 
stages,  extend  farther  than  Utley's  Shoal.  During  high  water  in  either  stream  these 
shoals  can  be-  passed  in  their  present  condition. 

It  remains,  then,  to  remove  the  snags  and  leaning  timber  below  Judsonia,  to  remove 
the  bowlders  from  and  to  deepen  the  channel  over  Knight's  Bar,  and  to  open  a  pas- 
sage for  boats  through  the  loose  rock  at  Utley's  Shoal.  This  done,  it  is  thought  the 
boats  can  reach  Judsonia  eight  months  in  the  year  and  West  Point  at  all  times.  Two 
flat-boats,  one  carrying  a  crane  and  capstan,  with  the  ordinary  appliances  for  remov- 
ing snags  and  bowlders  from  the  beds  of  small  streams,  and  the  other  quarters  for  a 
working  party,  will  constitute  a  plant  well  suited  to  this  work.  I  submit  the  follow- 
ing : 

ESTIMATE  OF   COST. 

Plant $3,000 

Removal  of  snags  and  leaning  timber  below  Judsonia,  three  months'  work,  at 

$1,200 3.600 

Improvements  at  Utley 's  Shoal 7, 500 

Improvements  at  Knight's  Bar. 2,000 

16, 100 
Respectfully  submitted. 

F.   W.   TUTTLE, 

Assistant  Eiigineer. 
Capt.  T.  II.  Handbury, 

Corps  of  Engineers y  U.  S,  A. 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  THE  MOUTHS  OF  THE 
ILLINOIS  AND  OHIO  RIVERS— IMPROVING  HARBOR  AND  MISSISSIPPI 
RIVER  AT  ALTON— ICE-HARBOR  AT  SAINT  LOUIS,  MISSOURI— IMPROV- 
ING  MISSISSIPPI  RIVER  AT  OR  NEAR  CAPE  'GlRARDEAU,  MISSOURI,  AND 
MINTON  POINT,  ILLINOIS— IMPROVEMENT  OF  OSAGE  RIVER  IX  ARKAN- 
8AS  AND  MISSOURI. 


REPORT  OF  MAJOR  O,  H.  ERNST,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30.  1882,  JVITff  OTHER 
DOCUMENTS  RELATING  TO  THE   WOltKS. 

IMPROVEMENTS. 
• 
1.  Mississippi  River,  between  the  Illinois    4.  Mississippi  River  at  or  near  Cape  Girar* 
and  Ohio  rivers.  deaa,  Missouri,  and  Minton's    Point, 

^2.  Harbor  and  Mississippi  River  at  Alton.  Illinois. 

3.  Ice-harbor  at  Saint  Loais.  5.  Osage  River,  Kansas  and  Missouri. 

EXAMINATIONS  AND  SURVEYS. 
6.  Fish  Bend  near  Fort  Chartres,  in  the  Mississippi  River. 


United  States  Engineer  Office, 

i^aint  LouiSy  Mo.j  August  24, 1882. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30,  1882,  upon  the  works  under  my 
charge. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8,  A. 


Major  of  Engineers. 


R  I. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  BETWEEN  THE  ILLINOIS  AND 

OHIO  RIVERS. 

In  carrying  out  the  programme,  definitely  adopted  last  year,  of  mak- 
ing the  improvement  continuous,  working  downstream  from  Saint 
Louis,  work  has  been  carried  on  during  the  year  at  Arsenal  Island, 
Horsetail,  Carroll's  Island,  Twin  Hollows,  west  b«ank,  Twin  Hollows, 
east  bank.  Beard's  Island,  and  "  Jim  Smith's." 
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Plate  I  is  a  genei*al  map  of  the  river  between  the  Saint  Loais  bridge 
and  Kiminswick,  a  distance  of  22  miles,  which  shows  the  location  of 
these  places. 

ORGANIZATION. 

To  provide  for  the  enlarged  operations  of  the  latter  half  of  the  year 
it  became  necessary  to  reorganize  the  administrative  staff.    A  superin- 
tending engineer  was  assigned  to  the  general  supervision  of  all  the  works 
and  of  the  supply  depot,  while  at  each  locality  there  was  stationed  a 
resident  engineer  with  one  or  more  assistants.     The  superintending 
engineer  had  his  office  in  Saint  Louis  and  was  in  almost  daily  consul- 
tation with  myself.    His  prescribed  duties  were  to  advise  and  direct 
the  resident  engineers  and  to  have  special  charge  of  the  procurement  of 
brush  and  stone,  and  of  the  tow-boat  and  barges  engaged  in  that  work. 
The  resident  engineer  was  provided  with  quarters  and  an  office  at  the 
work.    His  prescribed  duties  were  to  liave  immediate  direction  of  the 
work  of  construction,  to  make  such  surveys  and  observations  as  might 
be  required  to  keep  the  progress  map  upon  which  all  work  was  to  be 
located  as  fast  as  constructed ;  to  keep  the  journal  and  other  records 
of  the  work ;  to  prepare  the  pay-rolls  5  to  render  the  quarterly  property 
returns  5  to  make  requisitions  for  material  required  and  reports  of  ma- 
terial received;  to  supervise  the  kitchens,  mess-rooms,  and  quarters; 
and  to  render  the  weekly,  monthly,  semi-annual,  and  annual  reports  to 
the  officer  in  charge,  required  by  existing  regulations,  forwarding  them 
through  the  superintending  engineer.    He  was  aided  in  these  duties  by 
assistants  whose  number  depended  upon  the  magnitude  of  the  work. 
Notwithstanding  the  fact  that  the  organization  was  new  and  many  of 
the  assistants  were  without  experience,  it  has  worked  with  great  smooth- 
ness.    The  works  have  made  good  progress,  a  minute  record  has  been 
kept  of  exactly  where  and  how  each  kind  of  work  w^as  being  done  and 
what  it  was  costing,  and  a  force  of  about  1,100  men  has  been  cared  for 
in  a  country  destitute  of  shelter  and  supplies,  while  one  tow-boat  suf- 
ficed to  supply  all  the  works. 

A  few  changes  in  the  assignments  were  made  after  the  season  opened. 
At  the  end  of  the  year  they  were  as  follows,  viz : 

Superintending  engineer,  Mr.  D.  M.  Currie. 
Resident  engineers: 

At  Arsenal  Island  and  Horsetail,  Mr.  A.  Freis,  assisted  by  Mr.  J.  L. 
Stubblefield. 

At  CarrolPs  Island,  Mr.  C.  V.  Mersereau. 

At  Twin  Hollows,  east  bank,  Mr.  0.  Y.  Mersereau,  assisted  by  Mr. 
A.  W.   Chase  and  Mr.  J.  W.  Irwin. 

At  Twin  Hollows,  west  bank,  Mr.  W.  S.  Mitchell,  assisted  by  Mr.  John 
L.  Duflfy  and  Mr.  S.  B.  Cady. 

At  Beard's  Island,  Mr  J.  W.  Record,  assisted  by  Mr.  J.  E.  Savage. 

At  "Jim  Smith's,"  Mr.  John  O.  Holman,  assisted  by  Mr.  E.  D.  Libby 
and  Mr.  B.  E.  Johnson. 

At  the  supply  depot,  Mr.  S.  S.  Van  Norman  had  charge  of  the  subsist- 
ence departmeut,  and  Mr.  C.  L.  Stevenson,  of  the  engineering  supplies 
and  repairs. 

On  board  the  steamer  Humphreys,  Mr.  C.  P.  Mitchell  acted  as  gen- 
eral receiver  of  materials  and  measured  the  brush  and  stone. 

The  reports  of  Mr.  D.  M.  Currie  and  of  the  resident  engineers  are 
herewith  transmitted,  and  are  intended  to  form  part  of  this  rei>ort. 
They  constitute  Appendixes  A,  B,  C,  B,  E,  F,  G,  H,  and  I,  of  this  re- 
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port.  They  ^ve  so  fully  all  the  details  of  the  works,  that  but  littlo 
more  will  be  required  here  than  to  give  the  reasons  for  each  work  and 
its  results,  so  far  as  they  have  as  yet  been  attained. 

While  all  of  these  gentlemen  have  shown  great  intelligence  and  zeal 
in  the  discharge  of  their  duties,  the  services  of  Mr.  Currie  have  been  of 
exceptional  value. 

First  Lieut.  F.  V.  Abbot,  Corps  of  Engineers,  reported  to  me  for 
duty  just  before  the  close  of  the  fiscal  year,  and  was  assigned  to  the 
study  of  special  questions  of  great  importance  in  the  economical  prose- 
cution of  the  works. 

SUPPLY  DEPOT. 

Under  the  authority  of  the  honorable  Secretary  of  War,  dated  Janu- 
ary 4, 1882^  the  strip  of  ground  cut  off  from  the  old  arsenal  grounds  in 
this  city  by  the  Iron  Mountain  Railway,  and  lying  between  the  railway 
and  the  river,  was  taken  possession  of  by  the  Engineer  Department,  to 
be  used  as  a  depot  of  supplies  for  the  works  under  my  charge. 

The  authority  for  occupying  the.  ground  was  given  with  the  follow- 
ing condition : 

But  it  should  be  distinotly  understood  that  the  Quartermaster  Department  for  the 
landing  and  shipment  of  supplies  at  the  depot  shall  retain  its  present  rights  and 
X)rivileges  thereon.  This  right  may,  in  case  of  extensive  military  operations,  become 
very  important  to  the  economical  handling  of  supplies  for  troops. 

The  necessary  shops  and  store-rooms  were  immediately  erected  (see 
Appendix  I),  and  improvements  were  maile  in  the  lauding  with  a  view 
to  facilitating  shipments.  With  the  latter  object  the  retaining  wall 
which  obstructed  communication  with  the  river  wa«  partially  demol- 
ished, the  wall  being  cut  down  6  feet  from  the  top  over  a  portion  of  its 
length ;  and  a  hurdle  was  run  out  into  the  river  to  cause  deposits  in 
front  of  the  wall.  The  object  of  both  pieces  of  work  was  to  finally 
secure  an  inclined  plane  of  gentle  slope,  against  which  boats  can  land 
at  all  stages. 

The  establishment  of  this  depot  has  rendered  it  possible  to  make  pur- 
chases upon  favorable  terms,  and  to  supply  the  works  with  regularity 
and  at  a  minimum  cost  both  for  materials  and  transportation.  It  has 
given  also  much  needed  facilitiesfor  fitting  out  and  repairing  the  equip- 
ment. 

The  expenditures  upon  the  depot  itself  were  $7,494.32. 

ARSENAL  ISLAND  PEOTECTION. 

The  first  shoal  which  formerly  existed  below  the  Saint  Louis  Bridge 
was  at  the  head  of  Arsenal  Island,  and  the  second  one  at  the  foot  of 
the  same  island.  The  submergible  dam  thrown  across  the  East  Chute, 
or  Cahokia  Chute  (see  Plate  I),  in  1878  and  1879,  has  removed  both  of 
these  shoals,  there  having  been  not  less  than  9  feet  of  water  upon  either 
of  them  at  the  lowest  stage  reached  during  the  past  year.  The  enlarged 
volume  of  water  thrown  into  the  West  Chute  rendered  it  necessary  to 
revet  the  west  side  of  the  island.  Simultaneously  with  the  construc- 
tion of  the  dam,  the  protection  was  begun  at  the  upstream  end  of  the 
island,  the  downstream  portion  being  left  unprotected  in  order  to  allow 
the  chute  to  widen  out  to  the  full  width  of  1,500  feet,  the  width  adopted 
for  the  part  of  the  river  lying  wichin  the  limits  of  Saint  Louis.  The 
protection  was  extended  downstream  at  intervals  as  the  erosion  reached 
the  desired  limit.    The  work  this  year  has  been  to  still  further  extend  it. 

At  the  beginning  of  the  year  the  work  had  been  completed  to  the  point 
A  (Plate  II),  a  distance  of  OoO  feet  from  the  head  of  the  island.    A 
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partial  revetment  had  been  placed  from  A  to  B,  a  distance  of  3,500  feet, 
but  only  the  portion  below  a  level  7  feet  abov^e  standard  low  water  had 
been  constructed,  the  upper  portion  of  the  bank  having  been  left  un- 
protected until  it  should  be  graded  to  a  gentle  slope  by  the  action  of 
the  river.  This  grading  having  been  accomplished,  the  work  of  com- 
pleting the  revetment  by  extending  it  up  the  bank  was  begun  in  Novem- 
ber last.  A  layer  of  riprap  about  1  foot  thick  was  placed  upon  the 
bank,  completing  the  protection  to  a  height  of  16  feet  above  standard 
low  water. 

The  old  protection  having  been  completed,  the  work  of  extending  it 
downstream  was  begun  this  spring.  The  flow  of  the  stream  here  being 
parallel  to  the  bank,  it  was  not  considered  necessary  to  extend  the  pro- 
tection to  the  great  width  below  low  water  required  in  other  circum- 
stances. Mattresses  40  feet  wide  were  placed  below  low  water  mark  for 
a  length  of  2,750  feet,  0  to  D.  Just  below  the  old  work  there  was  an  in- 
dentation, B  0, 325  feet  long,  in  the  shore,  which  it  was  thought  best  to 
fill  up  in  order  to  give  it  a  smoother  outline.  To  accomplish  thte  three 
short  hurdles  were  constructed. 

To  complete  this  work  there  remafh  to  place  the  footing  mattress  for 
a  length  of  about  625  feet,  and  to  deposit  riprap  upon  the  bank  above 
low  water  for  a  length  of  3,375  feet. 

The  expenditures  were  $14,513.88. 

HORSETAIL. 

The  third,  fourth,  and  fifth  shoals  below  Saint  Louis  were  found  in 
the  reach  known  as  Horsetail.  The  works  for  the  improvement  of  this 
locality  have  been  under  way  for  a  number  of  years,  and  have  been 
fully  described  in  former  reports.  They  have  for  their  object  to  con- 
tract the  river  to  a  width  of  about  2,500  feet  by  reclaiming  land  and 
building  up  new  banks,  and,  as  the  result  of  such  contraction,  to  obtain 
a  low  water  depth  of  at  least  8  feet.  They  are  shown  on  Plate  III, 
which,  when  compared  with  Plate  II  of  my  la«t  annual  report,  shows 
the  progress  made  during  the  year.  On  the  Illinois  side  the  primary 
hurdle  was  extended  downstream  until  it  reached  shoal  water,  the  un- 
finished secondary  hurdles  were  extended  to  intensect  the  primary  one, 
and  an  additional  secondary  hurdle,  No.  30,  was  constructed.  On  the 
Missouri  side  the  primary  hurdle  was  begun  and  extended  downstream 
as  far  as  was  considered  necessary,  and  the  secondary  hurdles  were 
completed. 

The  prolonged  high  water  of  last  autumn  and  this  spring  has  caused 
numerous  small  breaks  in  the  hurdles,  many  of  which  it  has  not  been 
considered  necessary  to  repair,  on  account  of  the  heavy  deposits  which 
had  already  been  secured.  In  reconstructions  and  repairs  a  more  sub- 
stantial form  of  construction  is  employed  than  that  used  at  first. 

The  high  water  which  has  continued  during  the  greater  part  of  the 
year  has  prevented  the  growth  of  willows  at  the  lower  levels  and  the 
consequent  consolidation  of  the  new-made  land.  At  the  lower  end  of 
the  reach  there  has  been  some  loss,  but  upon  the  whole  the  process  of 
building  up  the  new  banks  has  continued  in  a  satisfactory  manner.  It 
is  difficult  to  show  this  clearly  upon  a  map  small  enough  to  be  suitable 
for  publication.  Plate  III  shows  the  deposits  a^j  they  appear  at  a  15- 
foot  stage,  and  Plate  IV  as  they  appear  at  a  12-foot  stage,  Saint  Louis 
gauge.  On  the  latter  plate  the  outline  of  the  bars,  as  they  appeared  at 
the  beginning  of  the  year  as  well  as  at  the  end,  is  given.  On  the  Illinois 
side  almost  the  entire  area  above  hurdle  No.  15  has  reached  a  height 
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of  more  than  20  feet  above  low  water  of  1863,  many  acres  of  it  being 
more  tban  25  feet.  The  same  may  be  said  of  the  Missouri  side  above 
No.  6.  The  heavier  deposits  secured  during  the  year  upon  the  Missouri 
side  are  due  to  the  fact  that  upon  that  side  of  the  river  the  water  is  at 
all  seasons  from  the  Missouri  River,  while  on  the  Illinois  side  the  water 
is  often  from  the  Upper  Mississippi,  almost  undiluted. 

The  beneficial  effect  upon  the  channel  has  been  very  marked.  Of  the 
three  principal  reefs  which  were  prominent  last  year  the  first  and  third 
had  entirely  disappeared  when  the  water  fell  in  August,  1881,  there 
being  a  low  water  depth  of  from  15  to  30  feet  at  the  places  where  they 
were  found.  During  the  short  low  water  season  of  last  August  the 
middle  reef  assumed  a  troublesome  form,  its  Missouri  end  retaining 
nearly  its  former  position,  but  its  Illinois  end  swinging  down  stream  so 
as  to  give  it  a  total  length  of  nearly  2  miles.  There  were  three  depressions 
or  channels  through  it,  the  depth  of  water  in  the  one  followed  by  steam- 
boats being  sometimes  equal  to  and  sometimes  less  than  that  in  the 
others.  A  depth  of  but  6  feet  having  been  reached  in  the  channel 
usually  followed  by  steamboats,  it  was  decided  to  deepen  it  in  order  to 
aid  the  river  to  concentrate.  The  water  jet  was  applied  with  remark- 
ably great  and  prompt  results  (see  Appendix  A),  an  additional  depth 
of  2J  feet  being  gained  in  ten  hours'  work.  On  the  12th  of  August,  1882, 
with  the  river  at  a  stage  11 J  feet  above  standard  low  water,  there  was 
a  least  channel  depth  of  20  feet  throughout  the  Horsetail  Beach,  the 
channel  being  direct  and  wide.  This  would  give  a  depth  of  8J  feet  at  low 
water,  supposing  that  the  bottom  does  not  scour  as  the  river  falls,  as  it 
usually  does.  But  a  better  idea  may  be  obtained  of  the  result  by  com- 
I)aring  this  depth  with  that  found  on  the  same  day  upon  other  bars  be- 
tween Saint  Louis  and  Cairo.  The  depths  reported  by  the  pilots  of  the 
steamer  City  of  Helena  were  8  feet  upon  three  bars,  12  feet  or  less  upon 
eight  oth«»rs,  and  15  feet  or  less  upon  seven  others. 

The  result  sought  for  at  this  place  has  therefore  been  attained.  But 
it  must  not  be  understood  that  the  work  is  finished.  Before  the  new 
deposits  can  be  regarded  as  secure,  they  must  be  protected  both  on  top 
and  on  the  channel  sides.  The  protection  on  top  will  consist  of  a  growth 
of  willows,  which,  it  is  thought,  can  be  obtained  without  expense  by 
spontaneous  growth.  A  considerable  area  has  not  yet  reached  a  height 
at  which  the  willow  will  grow.  The  hurdles  must  be  kept  in  repair,  and 
possibly  additional  ones  constructed  until  such  a  height  is  reached.  The 
amount  of  protection  that  will  be  required  on  the  channel  side  is  a  mat- 
ter of  future  contingency.  The  lower  portions  of  the  deposits  are  pro- 
tected by  the  lower  parts  of  the  piles  and  the  mattress-work  placed  in 
connection  with  them,  but  the  vertical  face  presented  by  the  hurdle  does 
not  offer  a  good  protection  for  the  upper  portions.  It  will  sooner  or  later 
be  destroyed  by  ice  or  by  decay.  For  considerable  distances  deposits 
have  already  been  made  outside  the  works,  and  it  seems  probable  that 
as  the  channel  settles  down  in  one  well  defined  location  away  from  the 
works  these  outside  deposits  will  be  extended.  In  such  cases  no  fur- 
ther protection  will  be  required.  But  where  the  water-way  at  low  and 
medium  stages  remains  permanently  in  contact  with  the  work,  it  will  be 
necessary  to  replace  the  primary  hurdle  by  a  layer  of  riprap  deposited 
upon  the  slope  of  the  new  bank.  It  is  possible  that  the  time  for  work 
of  this  kind  has  arrived  for  the  Missouri  side,  but  that  cannot  be  deter- 
mined until  the  river  has  reached  a  lower  stage  than  the  present.  For 
the  Illinois  side,  it  is  thought  that  it  should  be  deferred  for  at  least 
another  year. 

The  expenditures  at  Horsetail  were  $1)8,553.23. 
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CARROLL'S  ISLAND  PROTECTION. 

After  the  high  water  of  July,  1881,  the  channel  was  found  crossing 
from  the  Missouri  shore  to  the  foot  of  CarrolPs  Island,  which  it  wan 
rapidly  undermining  and  washing  away.  It  was  necessary  to  protect 
the  west  side  of  the  island  near  its  lower  end.  The  case  presented  was 
one  analogous  to  that  of  a  caving  bend,  where  the  direction  of  attack 
of  the  stream  is  at  an  angle  with  the  bank ;  the  width  of  protection  below 
low  water  for  such  cases  was  fixed  at  120  feet.  The  details  of  constrnc- 
tion  designed  to  meet  these  cases  are  shown  on  Plate  XIV,  and  wUl 
be  described  further  on.  A  single  mattress,  120  feet  wide  and  1,695  feet 
long,  was  constructed  and  placed  in  position,  as  shown  on  Plate  X. 

The  extension  of  the  revetment  up  the  bank  was  rendered  unneces- 
sary by  a  heavy  deposit  outside  of  it,  which  occurred  during  the  bigh- 
water  of  November. 

The  expenditures  here  were  $12,038.69. 

TWIN  HOLLOWS,  WEST  BANK. 

The  locality  known  as  Twin  Hollows  extends  from  the  foot  of  Car- 
roll's Island  to  the  head  of  Beard's  Island  (Plate  I),  a  distance  of  about 
3^  miles.  It  is  immediately  below  and  adjoining  Horsetail.  Issuing 
from  the  foot  of  Carroll's  Island,  with  a  width  well  adapted  to  ^ood 
navigation,  the  stream  gradually  widens  out,  until  just  above  Beard's 
Island  it  has  a  width  of  6,350  feet  between  banks.  This  great  width 
has  the  same  result  here  that  it  has  elsewhere,  viz,  great  deposits  in  the 
bed  during  high  water  and  feeble  sconring  power  as  the  water  falls, 
the  consequence  often  being  aH)adly  obstructed  navigation  during  the 
low  stages  of  the  autumn.  These  deposits  being  irregular  in  shape  and 
movable,  the  obstructions  are  not  always  found  in  the  same  place,  and 
they  do  not  always  exist  in  the  same  degree.  They  have  sometimes 
been  found  opposite  Twin  Hollows,  and  sometimes  opposite  the  head  of 
Beard's  Island.  At  either  or  both  of  these  places  the  channel  depth 
is  liable  to  be  as  little  as  4  feet,  and  if  deep  water  happens  to  exist  at 
these  particular  points,  the  shoals  are  liable  to  be  found  somewhere  be 
tween  them.  It  sometimes  happens  that  from  the  peculiar  form  of  the 
deposits,  or  the  lightness  of  the  material,  or  a  natural  concentration  of 
the  water,  or  other  causes,  the  scouring  power  is  sutficient  to  cut  out  the 
deposits  in  the  channel  before  the  stage  of  water  has  fallen  so  low  a« 
to  make  them  obstructions  to  navigation.  In  the  autumn  of  1879  a 
channel  depth  of  but  4  feet  4  inches  was  found  opposite  the  head  of 
Beard's  Island,  the  river  being  at  a  stage  3.8  feet  above  standard  low 
water,  while  in  1880  no  obstruction  was  met  with,  and  in  1881  the  least 
depth  was  6^  feet,  the  river  being  at  a  stage  4.75  feet  above  standard 
low  water.  It  promises  to  be  as  bad  this  year  as  it  was  in  1879,  if  not 
worse. 

The  plan  adopted  for  the  improvement  was  simply  a  continuation  of 
the  general  plan  for  the  improvement  of  the  navigation  between  Saint 
Louis  and  Cairo,  viz,  to  contraiit  the  river  to  an  approximately  uniform 
width  of  about  2,500  feet,  and  to  protect  the  alluvial  bank  from  erosion. 
In  deciding  which  of  the  present  banks  was  to  be  retained  and  which 
was  to  be  built  out  there  were  no  complications  of  local  interest.  There 
was  no  regular  steamboat  landing  upon  either  bank.  The  question  wa-s 
narrowed  down  to  one  of  cost  and  of  con  venieu  t  use  of  the  river  for  naviga- 
tion during  the  execution  of  the  works.  The  rocky  bluff  of  the  Missouri 
shore  constitutes  a  bank  that  it  is  certainly  very  desirable  to  retain,  and 
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if  circumstances  could  justify  the  expectation  that  the  opposite  bank 
could  be  pushed  out  without  much  greater  effort  than  in  the  case  of  the 
Missouri  bank,  there  would  have  been  little  difficulty  in  deciding.  Un- 
fortunately, the  circumstances  were  opposed  to  such  an  expectation.  The 
channel  was  found  on  the  Illinois  side,  or  near  it,  all  the  way  from  Car- 
roll's Island  to  the  foot  of  Beard's  Island  (see  Plate  VI)^  a  distance  of 
over  4  miles.  In  no  case  throughout  this  distance  did  it  approach  the 
Missouri  shore  to  a  distance  less  than  2,500  feet,  and  for  a  considerable 
l>ortion  of  the  length  it  was  over  3,500  feet  distant.  The  space  between 
the  channel  and  the  Missouri  shore  was  largely  occupied  by  sand-bars, 
which  were  dry  at  a  stage  5  feet  above  standard  low  water.  The  water- 
way between  them  and  the  Missouri  shore  was  in  many  places  insignifi- 
cant at  a  5-foot  stage,  and  entirely  obliterated  at  low  water.  If  the 
M  issouri  shore  had  been  retained  it  would  have  been  necessary  to  excavate 
H  practically  new  bed  for  the  river  and  to  fill  up  the  greater  part  of  the 
present  bed.  This  could  have  been  done,  but  it  would  have  been  a  diffi- 
cult and  costly  undertaking,  and  it  could  not  have  failed  to  cause  great 
annoyance  to  those  engaged  in  navigatiug  the  river.  A  much  easier 
and  simpler  plan  was  to  build  out  where  it  was  shoal,  preserving  the  deep 
water  where  it  was.  This  plan  was  adopted  with  the  less  hesitation 
when  to  the  foregoing  was  added  the  consideration  that  no  attempt 
should  be  made  to  hold  the  river  against  the  bluft*  all  the  way  to  Sainte 
Genevieve.  To  do  so  would  be  to  shorten  the  river  several  miles,  greatly 
magnifying  the  difficulties  and  expense  of  the  whole  work,  increasing  the 
slope  and  obstructing  ascending  navigation.  To  push  the  riv^er  in  against 
the  bluft*  at  Twin  Hollows  would  probably  push  it  away  from  the  bluflf 
belowand  spviil  the  i)re8ent  favorable  condition  of  aff.iirs  between  Kimms 
wick  {ind  Rushtower,  where  for  15  miles  the  channel  closely  follows  the 
bluflf. 

It  was  therefore 'decided  to  hold  the  present  Illinois  bank  as  far  down 
as  the  point  I  fPlate  VI),  using  a  revetment  where  it  was  needed  to 
build  up  a  new  bank  on  the  line  I K  to  the  head  of  Beard's  Island,  and 
to  revet  the  west  side  of  that  island.  Using  the  line  thus  constructed 
as  a  directrix,  the  Missouri  shore  was  to  be  built  out  to  an  approximate 
distance  of  2,500  feet  from  it. 

For  convenience  in  administration  the  works  on  the  diflferent  sides  of 
the  river  were  placed  under  separate  organizations.  That  on  the  west 
side  was  begun  in  September,  and  was  continued,  under  many  difficnl- 
ties  (see  Appendixes  A  and  D),  until  the  close  of  the  fiscal  year,  except 
daring  the  winter  months.  The  works  as  they  were  at  the  end  of  the  year 
are  shown  on  Plate  VI.  The  primary  hurdle  had  been  partially  con- 
structed for  a  length  of  about  8,800  feet  from  its  upstream  end,  of  which 
about  5,000  feet  had  been  completed.  Four  secondary  hurdles  had  been 
nearly  completed.  Owing  to  the  rocky  nature  of  the  bed  near  the  Mis- 
souri shore,  into  which  piles  could  not  be  driven,  it  was  necessary  to  de- 
vise special  forms  of  construction  (Plates  YIII  and  IX)  to  meet  the  case. 
The  resulting  delay  in  connecting  the  lines  with  the  shore  was  a  serious 
drawback.  Nevertheless,  large  deposits  have  been  secured  within  the 
area  to  be  reclaimed.  The  works  have  not  progressed  far  enough  to 
exert  any  effect  upon  the  channel. 

The  heavy  caving  of  the  Illinois  bank  below  Carroll's  Island,  com- 
bined with  the  prolonged  high  water  of  last  autumn,  threw  a  vast  quan- 
tity of  solid  material  into  the  channel,  and  finally  this  spring  forced  it 
out  of  the  location  which  it  had  occupied,  opposite  Pull-tight,  and  caused 
it  to  cross  over  to  the  Missouri  shore,  as  shown  on  Plate  VI. 

This  change  will  render  it  undesirable  to  push  the  work  at  Twin  Hoi 
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lows  as  rapidly  as  was  at  ffrst  intended.  The  channel  now  occapies 
ground  which  it  is  intended  to  reclaim,  and  the  encroachments  upon  it 
must  be  slow  and  gradual.  The  caving  above  has  been  stopped  by  the 
work  on  the  east  bank,  the  crossing  has  worked  downstream  fully  one- 
half  a  mile  in  the  last  two  months,  and  it  is  thought  that  the  channel 
can  be  brought  back  to  its  former  position  without  great  effort. 

In  order,  however,  to  avoid  obstructing  navigation,  the  work  must 
progress  slowly. 

The  expenditures  at  Twin  Hollows,  west  bank,  wei*e  $103,500.25. 

TWIN  HOLLOWS,  EAST  BANK. 

The  Illinois  bank,  below  Carroll's  Island,  which  had  been  comparatively 
stationary  for  a  number  of  years,  began  caving  with  great  rapidity  in 
the  summer  and  autumn  of  1881. 

Before  this  could  be  stopped  a  strip  of  land  about  8,400  feet  long  ami 
varying  in  width  from  50- to  300  feet  was  destroyed.  The  channel  cross- 
ing from  the  Missouri  shore  struck  the  bank  at  an  obtuse  angle,  pre- 
senting the  case  where  a  wide  and  deep  protection  was  required.  Tbe 
width  of  the  mattn^ss  to  be  placed  below  low  water  mark  was  fixed  at 
120  feet. 

The  work  was  begun  in  October,  and  was  still  in  progress  at  the  end 
of  the  fiscal  year.  At  that  time  three  mattresses  had  been  placed  below 
low  water  mark,  as  shown  on  Plate  XI,  one  1,493  feet  long,  one  3,800 
feet  long,  and  one  1,325  feet  long.  A  fourth  mattress  was  under  con- 
struction, and  had  reached  a  length  of  964  feet,  but  no  portion  of  it  had 
been  sunk.  The  6,^18  linear  feet  of  mattress  placed  covered  5,925  linear 
feet  of  the  bank,  the  difference  being  due  to  the  overlap  of  contiguoos 
mattresses.  The  downstream  end  of  the  second  mattress  was  so  badly 
damaged  in  sinking  that  it  was  necessary  to  overlap'it  several  hundred 
feet.  The  extension  of  the  protection  up  the  face  of  the  bank  was  not 
made  continuous.  The  upper  part  of  the  bank  was  usually  vertical 
where  the  low  water  mattress  was  placed.  The  latter  immediately 
stopped  the  undermining,  and  the  further  erosive  action  of  the  river 
helped  the  work  by  grading  the  upper  part  of  the  bank  to  a  gentle 
slope.  This  action  was  carefully  watched,  and  whenever  the  grading 
was  completed  to  the  desired  slope  riprap  was  deposited  upon  the  bank 
above  low  water,  thus  completing  the  protection.  A  total  length  of 
2,350  feet  was  thus  completed.  For  details  of  this  work  and  the  diflfi- 
culties  encountered  see  Appendixes  A  and  F. 

The  bank  was  for  the  greater  part  of  its  length  covered  with  lai^ 
trees,  which,  after  falling  into  the  water,  constituted  obstructions  in  the 
way  of  laying  the  mattress  which  it  was  necessary  to  remove.  The 
snag- boat  General  Barnard,  with  crew,  was  temporarily  transferred  to 
me  for  this  purpose  by  Major  Mackenzie  under  the  authority  of  the  de- 
partment. She  was  engaged  for  several  weeks  in  September  and  Oc- 
tober, her  expenses  being  paid  out  of  the  appropriation  for  the  work. 
These,  amounting  to  $1,663.40,  are  included  in  the  statement  of  expend- 
itures below.  She  removed  one  hundred  and  thirty-five  snags  from  tbe 
water,  and  her  crew  cut  down  two  hundred  and  ninety-six  trees  which 
were  standing,  but  were  about  to  become  snags  as  the  caving  progressed. 
Work  of  this  character  was  again  required  in  the  spring.  The  snag- 
boat  Wright,  being  engaged  in  the  vicinity  in  removing  snags  from  tbe 
channel,  removed  also  these  obstructions,  under  orders  from  Maj.  Charles 
E.  Suter,  Corps  of  Engineers,  to  whom  I  am  indebted  for  that  assist- 
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ance.  There  was  no  expense  to  the  appropriation  for  the  work  for  the 
services  of  the  WrigiL 

To  complete  tfte  work  there  remained  to  be  placed  aboat  2,500  feet  of 
low  water  mattress,  of  which  964  feet  was  already  fabricated,  and  de- 
posit riprap  upon  a  length  of  about  6,075  feet  of  the  bank.  Hurdles  to 
close  the  small  chute  below  Pull-tight  will  also  be  required.  It  is  ex- 
pected to  accomplish  this  during  the  present  working  season. 

The  expenditures  were  $72,696.63. 

beard's  island. 

The  protection  of  the  west  side  of  Beard's  Island  and  the  closure  of 
the  small  chute  north  of  the  island  constituted  a  part  of  my  project  of 
January  28,  1881,  for  the  improvement  of  the  river  between  Carroll's 
Island  and  the  mouth  of  the  Meramec.  The  bank  was  caving  at  that 
time,  and  it  continued  to  do  so  until  it  was  stopped  by  the  work  of  this 
year,  a  strip  of  land  about  7,500  feet  long  and  in  many  places  800  feet 
wide  having  been  destroyed  since  October,  1880. 

The  case  presented  for  the  bank  i)rotection  was  similar  to  that  at  Car- 
roll's Island  and  Twin  Hollows,  east  bank,  and  the  same  width  of  mat- 
tress, 120  feet,  to  be  placed  below  low  water  mark,  was  adopted.  The 
work  was  begun  about  the  end  of  March,  and  was  in  progress  at  the  end 
of  the  fiscal  year. 

Three  mattresses  120  feet  wide  were  placed  as  shown  on  Plate  XII, 
one  3,250  feet  long,  one  360  feet  long  in  prolongation  of  the  tirst,  and  one 
300  feet  long,  used  to  cover  a  break  in  the  first  mattress  which  occurred 
in  sinking.  A  fourth  mattress  was  under  construction  at  the  end  of  the 
year,  and  had  reached  a  length  of  550  feet,  but  no  portion  of  it  had  been 
sunk.  The  length  of  bank  which  received  the  low  water  protection  was 
3,550  feet.  The  protection  was  extended  up  the  face  of  the  bank  by  a 
layer  of  riprap  after  it  was  graded  to  a  gentle  slope  by  the  erosive  action 
of  the  river.    The  length  so  completed  was  1,650  feet. 

A  hurdle  about  1,0(K)  feet  long  was  built  in  May  and  June  across  the 
small  chute  north  of  the  island.  It  was  not  finally  completed  until  the 
end  of  June,  although  it  caused  heavy  shoaling  before  it  was  finished. 
The  river  was  at  flood  a  few  days  afterwards.  When  the  water  fell  to  a 
28-foot  stage  it  left  the  chute  dry,  a  vertical  fill  of  over  40  feet  having 
occurred  within  a  few  weeks.  Considering  the  high  level  of  the  top  of 
this  deposit  and  the  short  length  of  time  required  to  secure  it,  this  is 
the  most  remarkable  result  yet  accomplished  by  hurdles  on  the  Missis- 
sippi.   For  details  of  the  work  see  Appendixes  A  and  G. 

There  remained  to  complete  the  work  the  placing  of  about  3,950  linear 
feet  of  mattress  and  the  placing  of  riprap  upon  the  bank  above  low  water 
for  a  length  of  5,850  feet.  It  is  expected  that  this  can  be  accomplished 
during  the  present  working  season. 

The  expenditures  at  Beard's  Island  were  $35,614.53. 

"JIM  smith's." 

The  eighth  and  ninth  shoals  below  the  Saint  Louis  Bridge  are  found 
iu  the  reach  just  below  Beard's  Island,  and  extending  to  Kimmswick, 
a  distance  of  about  3^  miles,  known  to  steamboat  men  as  "  Jim  Smith's." 
(See  Plate  I.)  The  conditions  here  are  similar  to  those  above  described 
for  Twin  Hollows,  except  that  in  this  case  there  is  a  regular  steamboat 
landing  on  each  side  of  the  river,  Kimmswick  on  the  west  side  and 
Smith's  Landing  on  the  east.  The  width  between  banks  varied  from 
about  4,000  to  about  7,000  feet.    The  least  channel  depth  found  in  1879 
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was  6  feet ;  in  1880,  7  feet;  aud  iu  1881,  6 J  feet;  the  stage  of  the  river  in* 
all  cases  being  more  than  4  feet  above  standard  low  water. 

A  project  for  the  improvement  of  the  locality  was  forwarded  to  the 
department  with  my  letter  of  September  12,  1881,  and  wa«  approved 
by  department  letter  of  November  2^  1881.  The  plan  was  in  general 
the  same  as  that  for  other  localities,  viz,  to  reduce  the  width  of  the  river 
to  about  2,500  feet.  The  selection  of  the  lines  for  the  new  banks  was 
controlled  by  the  following  considerations,  viz :  Ist.  The  location  of  the 
channel  was  for  the  greater  part  of  the  distance  on  the  west  side  of  the 
the  river,  and  thus  favored  building  out  the  east  bank.  2d.  To  build 
out  the  east  bank,  while  preserving  the  natural  length  of  the  river, 
would  bring  it  smoothly  against  the  rocky  bluff  at  Kimmswick.  3d.  The 
Kimmswiek  Landing  is  of  more  importance  than  Smith's  Landing,  on 
the  opposite  side,  the  former  being  a  flourishing  town  of  about  800  in- 
habitants, while  at  the  latter  there  are  but  a  few  scattered  farm-house^ 
the  landing  itself  being  located  upon  an  alluvial  bank,  subject  to  ero- 
sion. It  was  necessary  to  interfere  witli  one  landing  or  the  other,  and 
the  latter  was  selected.  It  was  accordingly  decided  to  take  as  the  new 
right  bank  the  east  side  of  Chesley  Island,  as  far  down  as  about  its 
middle,  from  which  point  the  direction  is  to  be  a  straight  line  tangent 
to  tlie  rocky  point  at  Kimmswick.  (See  Plate  I.)  The  new  left  bank 
is  laid  out  parallel  with  it  and  2,500  feet  distant.  The  chutes  between 
Oheslev  Island  and  the  Missouri  shore  are  to  be  closed  at  the  lower 
ends,  the  upper  ends  being  left  open  to  provide  an  exit  for  the  Meramec 
Kiver,  and  also  a  catchment  basin  for  the  gravel  brought  down  by  that 
stream. 

The  steamboat  landing  at  Smith's  is  thus  temporarily  cut  off  from 
navigable  water  until  the  works  shall  have  accomplished  their  object  of 
building  up  the  new  bank.  This  will  occasion  some  inconvenience  to 
the  people  of  tliat  neighborhood  for  one  or  two  seasons,  but  will  finally 
result  in  giving  them  a  more  secure  landing  than  the  present  one,  which 
is  often  difficult  of  access.  In  cases  of  this  kind,  which  will  no  doubt 
occur  frequently  as  the  improvement  advances,  it  is  proposed  to  place 
the  piles  so  that  a  pier  can  be  constructed  upon  them  by  those  who  re- 
quire access  to  navigable  water. 

It  was  determined  tp  begin  this  work  when  it  had  become  evident 
that  the  work  at  Twin  Hollows,  west  bank,  could  not  be  pushed  to 
completion  this  season.  It  was  begun  in  the  latter  part  of  May,  at  the 
point  F,  Plate  VI.  on  the  Illinois  side.  The  initial  point  was  made 
here  instead  of  at  the  foot  of  Beard's  Island,  for  the  reason  that  the 
distance  from  the  point  F  was  less  than  from  F  to  the  island,  and  it  is 
expected  that  the  space  below  the  island  will  be  filled  up  without  far- 
ther work  when  the  hurdles  below  Pull-tight  shall  have  flnallj'  closed 
the  east  chute.  The  direction  of  the  line  F  F,  oblique  to  the  shore,  is 
given  to  facilitate  construction  by  favoring  the  removal  of  drift-wood. 
When  the  work  was  begun  it  was  expecte<l  that  the  high  water,  which 
had  lasted  with  slight  intermission  for  nearly  a  year,  was  about  to  come 
to  an  end.  This  proved  not  to  be  the  case,  and  the  work  was  much 
obstructed  until  the  end  of  the  year.  At  that  time  the  primary  hurdle 
had  been- constructed  for  a  length  of  about  1,000  feet.  Although  the 
cost  of  the  work  was  great,  its  results  were  prompt  and  large,  heavy 
shoaling  having  been  caused  within  the  area  to  be  reclaimed.  Special 
forms  of  construction  were  used  to  meet  the  difficulties  occasioned  by 
high  water.  They  are  shown  on  Plate  XIII,  and  are  described  in  Appen- 
dixes A  and  U.  The  work  has  not  advanced  far  enough  to  exert  any 
eftect  upon  the  channel. 
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The  expenditures  were  $11,068.37. 

dickey's  island  to  the  mouth  op  the  OHIO. 

No  work  was  done  upon  the  protection  in  rear  of  Cairo,  and  it  is  here 
mentioned  merely  as  an  illustration  of  the  inutility,  so  far  as  the  naviga- 
tion interest  is  concerned,  of  working  at  detached  points  upon  the  river. 
The  bend  in  which  the  caving  bank  was  protected  has  now  been  deserted 
by  the  channel  and  is  rapidly  filling  up,  the  greater  part  of  it  being  dry 
at  a  20-foot  stage.  The  work  done  there,  however  valuable  it  may  have 
been  to  the  city  of  Cairo,  has  been  of  no  permanent  value  to  the  naviga- 
tion interest.  The  amount  expended  there,  $119,868.66,  must  now  be 
added  to  the  estimate  for  improving  the  navigation  between  the  mouths 
of  the  Illinois  and  Ohio  rivers. 

CONTRACTION  WORKS. 

The  works  at  Horsetail,  Twin  Hollows,  and  "Jim  Smith's"  have  been 
of  the  same  general  character  as  those  used  in  former  years  at  Horse- 
tail, viz,  a  well- braced  hurdle,  built  upon  the  line  of  the  proposed  new 
bank,  called  a  primary  hurdle,  and  connected  at  intervals  with  the 
shore  by  hurdles  called  secondary  hurdles,  built  upon  lines  perpendicu- 
lar to  the  primary  hurdles.  The  principal  modification  in  their  use  has 
been  to  increase  the  strength  and  diminish  the  number  of  the  secondary 
hurdles.  Greater  strength  was  found  necessary  to  enable  them  to  resist 
the  heavy  masses  of  drift-wood  which  are  liable  to  accumulate  against 
them  at  every  rise.  It  has  been  attained  by  thorough  bracing  and'  a 
foundation  mattress  of  brush.  Tbis  added  strength  has  rendered  less 
necessary  their  mutual  re-enforcement,  and  the  interval  between  them 
has  accordingly  been  increased  to  2,000  feet. 

The  height  to  which  they  are  built,  where  there  is  any  choice  in  the 
matter,  has  also  been  modified.  The  height  at  first  adopted  was  15  feet 
above  low  water  of  1863,  the  reasons  for  fixing  upon  that  height  being 
that  above  that  level  willows  would  grow,  and  would  prove  a  more 
durable  silt-catching  arrangement  than  the  hurdles.  These  reasons  still 
exist,  but  the  necessity  of  extending  the  working  season  over  periods 
when  the  river  is  at  a  higher  stage  has  made  a  modification  necessary. 
While  a  hurdle  is  in  process  of  construction  it  is  necessary  that  it  should 
be  visible ;  that  is,  that  its  top  should  project  above  the  water  surface. 
The  higher  the  stage,  the  higher  must  the  hurdle  be  built  To  carry  it 
just  to  the  water  surface  and  then  stop  would  cause  great  irregularity 
in  the  heights.  This  is  objectionable  for  the  reason  that  if  one  hurdle 
projects  very  much  above  the  others  it  will  be  subjected  to  unusual  strains 
from  drift-wood  at  times  when  the  others  are  submerged.  Absolute  uni^ 
formity  in  height  is  not  attainable  without  fixing  as  the  standard  the 
highest  stage  at  which  the  work  may  be  carried  on.  The  advantage  to 
be  gained  by  this  would  not  compensate  for  the  great  additional  expense. 
A  reasonable  uniformity  in  ordinary  years  can  be  attained  by  fixing  the 
height  at  16  feet  above  standard  low- water,  and  that  is  the  height  which 
has  been  adopted. 

BANK  PROTECTION. 

The  solution  of  the  problem  of  protecting  alluvial  banks  from  caving 
an<l  erosion  must  differ  according  to  different  circumstances.  It  is  evi- 
dent that  where  the  main  channel  flows  parallel  to  the  bank,  as  in  a  nar- 
row and  straight  part  of  the  river,  the  circumstances  are  entirely  differ- 
ent from  those  where  it  crosses  from  one  side  of  the  river  to  another 
and  strikes  the  bank  at  a  very  obtuse  angle.    In  the  former  case  there 
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will  be  a  gradual  wear  of  the  bank,  which  will  extend  down  to  bat  a 
moderate  depth,  resulting  from  the  friction  of  the  water  against  the 
light,  uncompressed  soil.  In  the  latter  case  the  bank  lies  in  the  path 
of  the  channel  instead  of  at  one  side  of  it,  and  has,  in  addition  to  the 
friction,  to  resist  a  series  of  blows  as  from  a  jet  |  the  deepest  water  is 
found  near  the  shore,  the  bank  is  rapidly  undermined,  and  heavy  caving 
results.  These  circumstances  are  usually  found  in  a  concave  bend.  It 
is  evident  that  in  this  case  the  protection  must  extend  down  to  a  much 
greater  depth  than  in  the  former. 

In  both  cases  a  permanent  protection  can  be  most  economically  ob- 
tained by  dividing  the  bank  into  three  zones,  which  are  nearly  hori- 
zontal, the  lower  zone  extending  from  the  lowest  limit  of  erosion  up  to 
iow  water  mark,  the  middle  zone  from  low  water  mark  up  to  the  level 
at  which  a  live  growth  of  willows  will  flourish,  and  the  upper  zone  ex- 
tending from  the  latter  level  to  the  top  of  the  bank.  The  lower  zone, 
being  always  covered  with  water,  may  be  permanently  protected  by  a 
brush  mattress.  In  the  second  or  middle  zone,  which  is  subjected  to 
constant  alternations  of  wetting  and  drying,  due  to  the  oscillations  of 
the  river,  a  protection  of  brush  must  necessarily  have  but  a  brief  life; 
in  this  zone  a  layer  of  riprap  is  required.  In  the  upper  zone  a  live 
growth  of  willows  will  form  an  efficient  and  permanent  protection.  To 
propare  the  bank  to  receive  the  protection,  it  is  graded  to  a  gentle  slope. 

The  difference  in  the  method  of  construction  adopted  in  the  two  cases 
lies  entirely  in  the  construction  of  the  mattress  to  be  placed  below  low 
water  mark.  In  the  first  case  a  width  of  35  or  40  feet  is  sufficient,  and 
as  the  current  near  the  shore  is  usually  moderate,  like  the  depth,  no 
great  difficulties  are  presented.  Such  a  case  was  found  at  Arsenal 
Island.  The  method  adopted  is  described  in  Appendixes  A  and  B.  In 
the  second  case  the  width  of  the  mattress  must  be  much  greater,  and 
as  the  depth  and  velocity  of  the  water  are  greater,  the  difficulties  of 
placing  the  mattress  in  proper  position  so  as  to  give  a  continuous  cov- 
ering to  the  bank  are  much  increased.  To  insure  continuity,  but  few 
mattresses,  and  these  of  great  length,  must  be  provided.  The  design 
prepared  to  meet  the  general  requirements  of  this  case  is  shown  on  Plate 
XIV.  A  depth  often  found  in  a  caving  bend  is  40  feet  at  low  water. 
Allowing  the  slope  of  the  bank  below  the  water  surface  to  be  1  ou  2^, 
the  distance  from  low  water  mark  to  the  bottom  of  the  river,  measunni 
on  the  slope,  is  about  110  feet.  A  matti^ss  of  that  width  would  be  suffi- 
cient to  cover  the  slope  if  its  upper  edge  could  be  placed  exactly  on  the 
low  water  line.  Practicallj-  that  is  impossible.  The  edge  of  the  mat- 
tress must  be  in  plan  a  smooth  line,  with  easy  changes  of  direction, 
while  the  low  water  line  is  usually  very  irregular  in  direction.  The 
upper  edge  of  the  mattress,  when  pia<;ed,  will,  in  some  cases,  fall  below^  the 
low  water  line,  and  in  some  cases  above  it.  To  provide  for  these  irreg- 
ularities and  insure  reaching  the  foot  of  the  batik  at  all  points,  a  slight 
additional  width  is  required.  The  width  of  the  mattress  is  fixed  at  120 
ieet,  its  length  to  be  as  great  as  practicable.  It  is  fabricated  upon  float- 
ing ways  prepared  for  the  purpose,  having  their  slope  up  and  down 
stream.  The  mattress  is  launched  progressively  as  it  is  constructed, 
the  ways  being  pulled  out  from  beneath  it  and  moved  a  short  distance 
downstream,  retaining  the  downstream  end  of  the  mattress,  but  leav- 
ing the  balance  of  it  floating  upon  the  water.  It  is  securely  fastened  to 
the  line  of  guide-piles  near  the  shore.  By  this  method  the  only  limit  to 
the  length  of  the  mattress  that  may.be  constructed,  if  the  difficulty  of 
sinking  be  left  out  of  account,  is  the  length  of  the  working  season. 

Where  the  depth  and  velocity  are  not  excessive,  it  is  possible  to  sink 
the  upstream  portion,  leaving  the  downstream  portion  still  upon  the 
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sorfaoe  of  the  water,  and  thus  by  progressive  sinking  to  place  in  posi- 
tion on  the  bank  a  mattress  of  very  great  length.  Mattresses  3,800  feet 
long  and  3,250  feet  long,  respectively,  were  placed  this  spring  at  Twin 
Hollows,  east  bank,  and  Beard's  Island,  the  downstream  end  of  the 
first,  however,  in  a  damaged  condition.  This  exposes  a  portion  of  the 
mattress  to  heavy  strains  from  the  current,  and  in  many  cases  these  will 
be  great  enough  daring  the  higher  stages  of  the  river  to  wreck  its  down- 
stream end.  In  such  cases  the  length  is  limited  to  the  amount  that  it 
is  possible  to  sink  in  a  single  operation.  In  the  original  design  this 
limit  was  fixed  at  1,000  feet,  but  in  practice  it  has  been  exceeded.  One 
mattress  1,325  feet  long,  and  another  1,500  feet  long,  completed  after  the 
close  of  the  fiscal  year,  have  been  successfully  sunk  in  a  single  operation 
at  Twin  Hollows,  east  bank. 

The  method  has  been  subjected  to  as  severe  tests,  both  as  to  difficult 
circumstances  of  execution  and  as  to  subsequent  efficiency,  as  it  will 
probably  ever  receive,  and  it  has  proved  highly  satisfactory. 

METHOD  OF  CARRYING  ON  THE  WORK. 

All  work  during  the  year  has  been  done  by  hired  labor  and  purchase 
of  material  in  open  market.  It  is  proposed  to  continue  the  system  dur- 
ing the  coming  year,  for  the  reason  that  the  character  of  the  work  will 
not  admit  of  the  contract  system  without  injury  to  the  interests  of  the 
United  States.  The  reasons  for  this  were  fully  set  forth  in  my  annual 
report  for  1880.  (See  Annual  Report  of  Chief  of  Engineers  for  1880, 
pages  1374,  1375.) 

EQUIPMENT. 

The  principal  additions  to  the  equipment  during  thie  year  were  the 
completion  of  the  fourteen  steam  pile-drivers  begun  last  year,  the  con- 
struction of  two  sets  of  floating  ways  for  bank  protection,  thirty  seven 
portable  buildings  for  quarters,  eighty  small  flats,  and  one  hydraulic  ex- 
cavator, and  the  purchase  of  two  second-hand  coal-barges,  forty -two 
yawls,  and  eight^^-two  skiffs.  The  equipment  is  now  adapted  to  the 
scale  of  operations  provided  for  in  the  river  and  harbor  act  of  March  3, 
1881,  that  is,  for  an  expenditure  of  $600,000  per  year.  A  special  record 
is  kept,  in  which  it  is  treated  as  so  much  unexpended  appropriation,  each 
work  being  charged  for  the  use  and  repair  of  such  as  may  be  employed 
upon  it. 

The  present  valuation  of  the  property  remaining  to  be  distributed  in 
the  future  is  given  in  the  last  column  of  the  following  table,  in  which  are 
given  also  its  valuation  at  the  beginning  of  the  year,  the  sums  which  have 
been  expended  upon  it,  and  its  estimated  deterioration  during  the  year: 


Class  of  property. 


Steamer  A.  A.  Humphreys 

Steamer  Anita 

Laanch  Hornet 

Tag  Mignon 

Barges   

Pile-drivers 

Qaarter-boat8«  quarters,  shops,  &c. 

Skiilh,  flats,  &c 

Tools  and  appliances 

Hydraulic  excavator 

ways  for  mattresses 

Office  furniture  

Surveying  instruments,  Sec 

Boarding  outfit 


,  Balance 
July  1, 1881. 


Dr. 


Or. 


Balance 
June  30, 1882. 


17 
97 


$18, 914 
4, 851 

105  71 

4,077  72 

71,320  17 

33, 176  55 

15. 445  05 

1,764  08 

4, 411  82 


$4,408  52 
809  66 
286  99 


$2, 123  63 
2, 751  41  ' 
286  07  ' 


I 


Totals 


441  95 
1. 114  95 


37,038  44 

29.461  68 

81,  904  92 

14, 119  88 

7,  014  61 

8. 538  31 

6,461  17 

592  25 

636  91 

12,  501  14 


25.851  24 
7, 217  40 
5, 740  51 
2,854  29 
4,185  43 
1,079  98 
750  08 
120  84 

142  19 


$21. 199  16 

2,910  22 

106  56 

4, 077  72 

82.507  37 

55, 420  8? 

41, 699  46 

13,  030  57 

7.241  00 

7,458  33 

5,711  09 

913  36 

1, 7:>1  86 

12,858  95 


155. 625  04  153. 864  4^  ;  53, 102  97  I   256, 886  48 
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The  hydraulic  excavator  consists  simply  of  a  powerful  steam  pump 
(see  Appendix  I),  placed  upon  a  scow  and  furnished  with  the  necessary 
boiler  power  and  hose  for  throwing  powerful  jets  of  water,  its  principal 
object  being  to  grade  the  banks  for  receiving  a  revetment.  The  boiler 
is  20  feet  long,  42  inches  diameter,  with  two  14-inch  flues,  and  has  a 
nominal  25-horse  power.  The  pump  provides  two  jets^  thrown  from  2- 
inch  nozzles,  the  water  being  conducted  from  the  pump  to  the  desired  point 
through  flexible  4^inch  6-ply  hose.  The  nozzle  used  and  the  arrange- 
ment devised  for  guiding  the  stream  are  shown  on  Plate  XV.  With 
this  arrangement  the  stream  can  be  guided  by  one  man. 

The  steamer  Humphreys  was  provided  with  an  electric  light,  enabling 
her  to  work  nearly  as  well  by  night  as  by  day. 

The  expenditures  upon  additions  to  equipment  were  $140,134.11. 

TELEPHONE  LINE. 

Telephonic  communication  between  the  fleld  offices,  the  supply  depot, 
and  the  Saint  Louis  office  having  become  necessary  to  the  economical 
prosecution  of  the  works,  an  arrangement  was  entered  into  with  the 
Bell  Telephone  Company  of  Missouri,  by  which  they  erected  a  private 
telephone  line  on  the  west  side  of  the  river,  and  engaged  to  keep  it  in 
repair,  furnishing  all  the  necessary  instruments  and  apparatus.  The 
line  was  at  first  constructed  as  far  as  Twin  Hollows,  and  was  afterwards 
extended  to  the  mouth  of  the  Meramec,  when  the  work  was  begun  at 
*^  Jim  Smith's."  Telephone  instruments  were  placed  in  the  offices  at  404 
Market  street,  at  the  supply  depot,  at  Horsetail,  at  Twin  Hollows,  and 
at  the  mouth  of  the  Meramec.  They  have  been  in  daily  use,  and  have 
prevented  the  necessity  of  providing  an  additional  tow-boat  for  supply- 
ing the  works.  The  line  has  also  been  the  means  of  avoiding  innumer- 
able delays  in  the  procurement  of  supplies,  and  has  brought  the  works 
under  the  close  supervision  of  the  main  office.  The  price  agreed  upoa 
for  this  service  was,  for  the  line  from  404  Market  street  to  Twin  Hol- 
lows, $2,050  for  the  first  year,  and  $1,055  for  each  succeeding  year,  and 
for  the  extension  to  the  mouth  of  the  Meramec,  $L,190  for  the  first  year 
and  $430  for  eaoh  succeeding  year,  or  for  the  entire  line  $3,140  for  the 
first  year  and  $1,485  for  each  succeeding  year. 

SURVEYS. 

The  general  topographical  survey,  which  at  the  beginning  of  the  year 
had  reached  Allen's  Landing,  83^  miles  below  Saint  Louis,  was  resumed 
in  July,  and  was  carried  through  to  Cairo,  a  distance  of  106  miles,  be- 
fore winter,  and  was  thus  completed.  Two  parties  were  engaged,  under 
the  respective  direction  of  Mr.  W.  S.  Mitchell  and  Mr.  John  O.  Holman. 
The  plane-table  sheets  were  finished  in  the  office  during  the  winter. 
There  is  now  a  series  of  correct  maps,  scale  -pfhn^y  based  upon  the  tri- 
angulation  of  1874,  covering  the  Mississippi  from  the  Illinois  to  the 
Ohio.    They  constitute  a  valuable  historical  record. 

The  gauges  at  Grafton,  Alton,  and  Oray's  Point  were  read  daily. 
Their  reconis  are  appended,  marked  K,  L,  and  M,  respectively.  The 
record  of  the  Gray's  Point  gauge  from  August  29  to  September  13  is 
omitted,  for  the  reaaon  that  the  lower  section  of  the  gauge  had  been  dis- 
turbed, and  it  had  not  been  possible  to  ascertain  its  error  on  accoont  of 
high  water. 

The  expenditures  upon  surveys  and  gauge  readings  were  $9,217.17. 


APPENDIX   R.  1605 

NAVIGABLE  DEPTH  BETWEEN   SAINT  LOUIS  AND   CAIRO. 

The  reports  made  to  the  association  of  Saint  Louis  and  New  Orleans 
pilots  by  its  members  have  been  transferred  to  me,  as  last  year,  and 
from  them  has  been  made  a  record  of  the  depths  found  upon  the  bars 
between  Saint  Louis  and  Cairo  throughout  the  year.  So  much  of  it  as 
covers  the  low  water  season  is  herewith  transmitted,  marked  1^.  As 
explained  in  my  last  annual  report,  strict  accuracy  is  not  claimed  for 
any  one  measurement.  The  record,  to  be  of  value,  should  be  taken  as  a 
whole,  several  days'  measurements,  and  the  gauge  records  being  con- 
sidered together.  The  only  low  water  period  that  occurred  during  the 
fiscal  year  was  in  parts  of  the  months  of  August,  September,  and  Feb- 
ruary, the  lowest  stage  reached  being  4.6  feet  above  standard  low  water. 
The  least  depth  reported  was  5  feet,  and  was  found  at  Cairo  Point.  A 
depth  of  5^  feet  was  found  at  Jones's  Point  and  at  Eliza  Point.  Upon 
all  other  bars  a  greater  depth  was  found. 

MISSISSIPPI  RIVER  COMMISSION. 

The  Mississippi  River  Commission  havingexpressed  a  desire  to  make  a 
formal  examination  of  my  works  and  plans,  I  was  directed  by  the  depart- 
ment to  give  them  all  desired  information,  and  in  a  conference  of  several 
da^'s  last  October  I  did  so.  In  their  report  to  the  honorable  Secretary 
of  War,  of  November  25,  1881,  they  fully  indorsed  the  plans  and  the 
methods  of  carrying  them  out.  Indeed,  in  all  the  discussions  which 
have  agitated  and  confused  the  public  mind  upon  the  subject  of  plans 
for  improving  the  navigation  of  the  Mississippi,  no  professional  engi- 
gineer  has,  so  far  as  I  know,  ventured  to  question  the  correctness  of  the 
plans  adopted  by  the  Engineer  Department,  and  in  process  of  execution 
at  the  time  the  Commission  was  organized. 

ES^^IMATE  FOR  YEAR  ENDING  JUNE  30,  1884. 

Although  the  appropriation  bill  for  the  yeai*  ending  June  30, 1883,  had 
not  become  a  law  at  the  end  of  the  year,  the  present  estimate  is  sub- 
mitted with  a  knowledge  of  its  provisions.  The  amount  which  can  be 
profitably  expended  during  the  year  ending  June  30, 1884,  is  $1,000,000. 

It  is  proposed  to  expend  it  in  carrying  out  the  programme  described 
in  my  last  annual  report.  This  is  to  make  the  improvement  continuous, 
working  down  strea:im  from  Saint  Louis,  by  reclaiming  land  and  build- 
ing up  new  banks,  thus  reducing  the  river  to  the  approximately  uniform 
width  of  about  2,500  feet.  It  is  proposed  by  this  means  to  secure  a 
minimum  depth  of  8  feet.  The  depth  is  now  liable  to  become  as  little 
as  4  feet  in  some  places,  and  less  than  8  feet  in  every  place  where  the 
width  is  greater  than  2,500  feet.  Alluvial  banks  are  to  be  protected 
from  erosion.  This  general  statement  of  the  proposed  application  of 
the  appropriation  is  as  specific  as  the  nature  of  the  ca^e  will  admit  of. 
The  changeable  character  of  the  river  renders  it  impracticable  to  give 
in  advance  the  exact  localities  where  works  will  be  required. 

The  wurk  is  located  iu  the  collection  district  of  New  Orleans. 

Amount  of  revenue  collected  at  the  port  of  Saint  Louis  for  the  fiscal  year  ending 
June  30,  1882,  was  11,676,951.56. 
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Money  statement, 

July  1,  1881,  amount  available 1616,809  35 

July  1, 188*^,  amount  expended  during  fiscal  year,  ezclasive 

of  outstanding  liabilities  July  1,  lc581 |466, 168  88 

July  1,  1882,  outstanding  liabilities 38, 495  29 

504,664  17 

July  1,  1882,  amount  available 112,145  18 

Amount  appropriated  by  act  passed  August  2,  1882 600, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 712, 145  Id 

Amount  Cestimated)  required  for  completion  of  existing  project *5, 094,288  98 

AmouDttnat  can  be  profitably  expendedin  fiscal  yearendlngJune30,1884.    1,000,000  00 


ConBtmction  oooouii/. 


Name  of  work. 


Piasa  Island  Dam $32,333  30 

Alton  Dam ,        33,623  92 

Sawyer  Rend  protection 96,803  63 

Venice  Dikes » 36,341  85 

Arsenal  Island  protection 9, 073  85 

CloeinR  Cahokia  Chute 116,088  60 

Horsetail  Bar,  Dike  1 40,549  53 

Horsetail  Bar,  Dike  2 23,600  26 

Horsetail  Bar,  Dike  3 82.692  54 

HorsetailBar,  Dike  4 41,290  11 

Horsetail  Bar,  Dike  5 36,933  87 

Horsetail  Bar,  training?  wall 80,627  03 

Horsetail  Bar,  primary  hurdles,  seoondary  hurdles j      205, 836  10 

Twin  Hollows,  west  bank,  primary  hurdles ,  ) 

Twin  Hollows,  west  bank,  secondary  hurdles S 

Twin  Hollows,  east  bank,  mattress ? 

Twin  HoUowH,  east  bank,  revetment '  > 

Beard's  Island,  primary  hurdles ! 1 

Beard's  Island,  mattress  > 

Beard's  Island,  revetment } 

Jim  Smith's,  primary  hurdles I 

Jim  Smith's,  secondary  huniles 5 

FortChartres  Dam 36.812  86 

Turkey  Island 24,463  8,') 

Kaska^kia  protection 66. 465  6*2 

Liberty  Island  Dam 5. 053  91 

Liberty  Island  protection 45, 129  40 

Devils  Island,  Dike  1 < 05,871  17 

Devil's  Island,  Dam  1 49, 848  58 

Devil's  Inland,  Dam  2 16,678  30 

Cairo  protecti«m 119,  868  66 

Alton  Dike  

Minton  Point,  primary  hurdloa  \ 

MinUm  Point,  secondary  huniles 5 

Cape  Girardeau,  primary  huniles 

Total •. 1,266,586  94 


'KSmm    ^ 


$14, 513  88 


98,553  23 
103, 500  25 

72,696  63 


a 

9 


So 

s 

o 
H 


$32,333aO 
33. 623  e 
96.8036 
36,341^ 
24, 187  73 

116,088  60 
40, 549  53 
23.600  26 
82,692  54 
41,290  11 
36, 933  (C 
1=0,627  03 

304,389  33 

103,500  3 

72.696  65 


1        35,  614  53 

35. 614  S3 

1        11,068  37 

11,068  37 

36.812  86 

1 

24  463  85 

1 

66,465  6] 

1 

5,053  91 
45,139  40 

65,87117 
49,848  58 

16,678  n 

""""a3,'324"76' 

119.M8  66 
33,324  70 

33, 436  37 

33,436  37 

10,  093  59 

10,083  3 

412,  801  55  , 

1,679, 388  « 

*  Note. — Kstimate  of  last  year  increased  by  amount  previously  expended  between 
Dickey's  Island  and  tnouth  of  Ohio,  and  by  amount  allotted  to  Alton  Harbor  by  act 
of  August  2,  1H82. 
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Property  and  material  accounf. 


ClHMof  property.  J„^\7w8l.  ;  Totaldebitn.  , Total credlta.   j^^^SJ^ggg. 


Steamer  Hanipbrey  and  expenses $18, 914  77  I  $29, 554  80     '  $27, 270  41  $21, 199  16 

Steamer  Anita  and  expense 4,85197  10.618  88  12,55563  2,91022 

LauDcb  Hornet  and  expenses 105  71  1,587  31  1,586  46  106  56 

Tn^  Mlgnon  and  expenses  4,077  72  1,049  40  1,049  40  4,077  72 

Steamer  Little  EagK  No.  2 7,707  84  7,707  84    

Barges 71,320  17  45,952  12  34,764  92  82,507  37 

Pile-drivers 38,]7856|  43,360  69  21,116  41  55,42083 

Quarters,  shops,  &c 15,445  05  1  32,702  48  13,974  05  84,178  48 

Quarter-boaU 9,849  49  2,328  51  7,5*5  98 

skiffs,  Ac  1,76498  14,248  74  2,983  15  18.030  57 

Tools  and  appliances 4.41182  21.169  91  18.340  73  7,24100 

Hydianlio  excavator 8,538  81  1,079  98  7,458  83 

Ways  for  mattresses 6,96117  1,260  08  5,71109 

Office  fiimitnre 44195'  592  25  120  84  913  36 

^arroying  instruments  ...-. 1,11495  636  91, 1,75186 

Material,  stone,  Little  Rock 1,58199 1,58199 

Material,  stone.  Saint  Louis 24.832  08  24.807  30  524  78 

Material,  piles,  Saint  Louis 1,121  68  84.726  30  78.136  64  7.711  84 

Material,  brush.  Saint  Louis 217  20  65,815  65  62,103  59  3,929  26 

Material,  stone,  Minton  Point 2,63497  1.84542  789  55 

Material,  piles.  Minton  Point 13,536  90  11.402  35  '  2,184  56 

Material,  brush,  Mlnton  Point 4,347  42  3,59147'  756  95 

Material,  mlsoellaaeoas 3.053  70  36,518  72  28,069  00  i  11,503  42 

Subsistence 37,808  30  32,907  28  1  4,70102 

Boarding  outfit 12,50114  142  19  12,358  95 

Total 161,600  21  517,046  78  388,628  65  290,018  34 


A. 
HKPOaT  OF   Mil.    1).    M.    CURRIE;    ASSISTANT  ENGINEER. 

Saint  Louis,  Mo.,  August  4,  1882. 

Sir:  I  have  the  honor  respectfully  to  sabmit  my  annual  report  upon  works  of  which 
I  have  liad  superviHion,  under  your  direction,  during  the  fiscal  year  ending  Juno  30, 
188*2;  and  to  transmit  the  annual  reports  by  assistants  charged  with  the  duties  of  su- 
pervising construction  at  each  of  the  localities  at  which  works  were  constructed,  each 
assistant  reporting  upon  works  at  the  locality  at  which  he  was  stationed  at  the  close 
■of  the  year.     They  are : 

1.  Arsenal  Islaud.  by  Mr.  A.  F.  Freis,  assistant  engineer. 

2.  Horsetail  Bar,  by  Mr.  A.  F.  Freis,  iissistant  engineer. 

3.  Twin  Hollows,  west  side,  by  Mr.  W.  S.  Mitchell,  assistant  engineer. 

4.  Carroll's  Island,  by  Mr.  C.  V.  Merserean,  assistant  engineer. 

5.  Twin  Hollows,  east  side,  by  Mr.  C.  V.  Merserean,  assistant  engineer. 

6.  Beard's  Island,  by  Mr.  J.  W.  Record,  assistant  engineer. 

7.  Jim  Smitli's,  by  Mr.  John  O.  Hohiian,  assistant  engineer. 

8.  Engineer  Depot,  by  Mr.  C.  L.  Stevenson. 

The  report  of  each  assistant  being  submitted  upon  the  works  at  the  locality  at  which 
he  was  charged  with  the  duty  of  supervising  construction  at  the  close  of  the  year, 
does  not  of  itself  indicate  the  connection  that  lie  had  with  the  work.  None  of  them 
were  connected  with  these  works  prior  to  the  2Sth  of  last  February,  upon  which  day 
your  order  was  issued  making  assignments  of  assistant  engineers,  as  follows:  Mr.  W, 
5.  Mitchell  to  be  assistant  engineer  at  Twin  Hollows,  west  side ;  Mr.  J.  O.  Holman  to 
be  assistant  engineer  at  Twin  Hollows,  east  side  ;  Mr.  J.  W.  Record  to  be  assistant  en- 
gineer at  Beard's  Islaud;  Mr.  A.  F.  Freis  to  be  assistant  engineer  at  Horsetail  Bar,  and 
Mr.  C  V.  Merserean  to  be  assistant  engineer  at  Arsenal  Island  and  Engineer  Depot. 

The  following  changes  were  made  by  yonr  orders,  dated  May  4:  Mr.  C.  V.  Merser- 
ean to  Twin  Hollows,  esist  side;  Mr.  J.  O.  Holman  to  Jim  Smith's,  and  Mr.  A.  F.  Freis 
to  Arsenal  Island,  in  addition  to  the  duties  at  Horsetail  Bar;  and  on  the  same  day 
Mr.  C.  L.  Stevenson  was  assigned  to  duty  as  clerk,  charged  with  the  supervision  of 
'construction  at  the  Engineer  Depot. 

Further  reference  will  bo  made  to  each  of  these  reports  under  the  head  of  the  locality 
of  which  it  treats. 

Each  of  the  gentlemen  whose  reports  are  herewith  transmitted  are  entitled  to  credit 
for  faithful  peHbrmance  of  duty  and  zealous  devotion  to  his  work. 
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I.   ARSENAL  ISLAND. 

This  work  had  for  its  object  the  maintenauce  of  the  normal  width  of  the  river,  by 
preventing  the  erosion  of  the  west  bank  of  the  island  farther  to  the  eastward  thui 
the  line  selected  for  the  proposed  east  shore,  and  was  begun  in  1877,  when  a  short  sec- 
tion near  the  upper  end  was  protected  by  a  revetment  of  stone  placed  upon  the  bank 
after  it  was  graded  to  a  suitable  slope  to  receive  it.  Upon  this  section  the  revetment 
extended  up  to  the  top  of  the  bank. 

The  extension  of  th6  revetment  down  stream  was  delayed  until  the  fall  of  1879, 
while  waiting  for  the  erosion  to  proceed  far  enough  to  cut  the  proposed  line  of  the 
east  bank  of  the  river. 

This  line  having  been  reached  upon  a  section  of  bank  extending  about  3,500  feet 
farther  down  stream,  the  revetment  was  extended  to  that  distance,  but  only  to  a  heigbfc 
of  about  12  feet  above  extreme  low- water,  and  was  laid  upon  the  slope  of  the  bank 
graded  only  by  the  action  of  the  current,  but  that  was  suitable  for  retaining  stone, 
about  two  horizontal  upon  one  perpendicular  being  the  general  inclination  below  the 
mean  stage.  The  bank  above  that  plane  was  not  protected  immediately  because 
grading  was  necessary  to  prepare  it  to  retain  stone  placed  in  revetment,  and  this  work 
could  be  done  by  the  current  during  higher  stages  of  the  river  cheaper  than  by  any 
other  available  means,  the  character  ofthe  bank  being  such  that  it  could  be  safely 
left  to  be  graded  by  such  action.  This  grading  and  the  erosion  of  the  bank  in  front  of 
the  proposed  shore  line  on  the  lower  part  of  the  island  having  been  completed  doriDg 
the  flood  of  the  summer  of  1881,  the  work  of  raising  the  revetment  and  extending  the 
protection  to  the  foot  of  the  island  was  begun  about  the  1st  of  November,  was  sus- 
pended on  the  17th  of  the  same  month,  resumed  on  the  6th  of  March,  and  continued 
uninterruptedly  until  the  close  of  the  year. 

The  revetment  begun  in  1879  was  completed  by  raising  it  to  16  feet  above  the  plane  of 
standard  low  water;  the  protection  below  that  plane  was  extended  down  stream  by  plac- 
ing  2,450  linear  feet  of  mattress  located  as  shown  upon  the  map  of  the  island,  Plate  II. 
This  mattress  has  not  been  connected  with  the  stone-work  above,  and  a  breach  occurs  in 
its  continuity.  The  space  between  its  upper  end  aud  the  old  work  was  left  to  await  the 
result  of  hurdles  built  to  re-establish  the  line  of  bank  which  had  been  cut  away  by  so 
eddy  started  by  a  sunken  barge  lodging  near  shore  opposite  that  point  soon  after  the 
revetment  of  1879  was  constructed.  The  hurdles  are  rapidly  accomplishing  that  object, 
leaving  but  little  doubt  that  the  new  bank  will  be  ready  for  protection  during  Uie 
next  low  water  season. 

The  gap  in  the  mattress  was  made  by  the  loss  of  a  section  while  under  process  of  con- 
struction during  the  flood-stage  at  the  close  of  the  year.  This  will  pnibably  be  re- 
S laced,  the  mattress  extended  to  the  foot  of  the  island,  and  the  revetment  completed 
uring  the  approaching  season  of  low  water. 

In  the  protection  of  this  island  two  forms  of  construction  hsrve  been  used  ;  the  first 
applied  to  that  part  of  the  protection  which  was  begun  prior  to  this  year,  and  the  sec- 
ond to  new  work.  The  first  shown  in  cross-section  in  Fig.  1,  Plate  II,  consistsof  a  revet- 
ment of  stone  placed  upon  the  surface  below  the  plane  of  16  feet  above  standard  of  low- 
water  and  of  willow^  planted  upon  the  slope  above  that  plane.  The  second,  shown  in 
Fig.  2,  Plate  II,  difiers  from  thisonly  in  having  a  mattress  of  snfiicient  width  t'O  cover  the 
slope  between  the  plane  of  standard  low-water  and  the  bottom  ofthe  river,  the  slope 
above  being  treated  in  the  same  manner  as  in  the  first  method. 

The  mattress  used  was  about  40  feet  wide  with  the  tops  of  brush  in  the  course  normal 
to  the  current,  extending  about  10  feet  farther  into  the  stream.  It  was  built  in  place 
and  supported  by  lashing  the  grillage  poles  to  the  guide  piles  upon  one  side  and  by 
resting  them  upon  small  flats  upon  the  other.  It  may  be  constructed  in  any  desired 
lengths  provided  that  the  stages  ofthe  river  should  be  favorable.  The  sections  bnilt 
have  varied  between  4oO  and  724  feet,  although  the  river  was  high  during  nearly  the 
entire  time  that  the  work  was  in  progress,  about  equal  to  that  of  the  tops  of  the  guide 
piles,  and  fi'equently  it  ran  full  of  drift-wood. 

Reference  is  made  to  the  accompanying  report  of  Mr.  A.  F.  Freis,  assistant  engineer, 
for  further  history  of  the  works  and  quantities  of  material  consumed  therein. 

The  expenditures  aggregate  ^14,513.88,  distributed  as  shown  in  the  following  state- 
ment: 

Material: 

Brush,  secondary  hurdles $189  00 

Piling,  secondary  hurdles 463  45 

Labor,  secondary  hurdles 222  55 

Equipment,  secondary  hurdles -' 191  46 

$1,066  46 
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Material : 

Brush,  mattress |2,336  72 

StoDe,  mattress 790  47 

Piling,  mattress 660  92 

Miscellatieoas,  mattress 429  89 

Labor 2,305  70 

Bquipment 508  39 

$7, 032  09 

Material,  stone,  revetment 4,894  15 

Labor 845  73 

5,739  88 

Engineering  and  contingencies 675  45 

14, 513  68 

II.   HORSETAIL  BAR. 


• 


Operations  at  this  locality  were  in  progress  at  the  beginning  of  the  year,  and  were 
continued  until  the  close  with  such  interruptions  only  as  were  made  necessary  by 
unfavorable  weather  and  stages  of  water. 

The  interruptions  from  these  causes,  however,  were  considerable.  On  account  of 
the  high  stages  of  water  only  a  small  force  could  be  economically  employed  during 
the  first  halt  of  July,  from  the  Ist  of  October  until  the  close  of  the  fall  season,  and 
during  the  month  of  June,  while  on  account  of  unfavorable  weather  field-work  was 
suspended  from  December  6  to  March  20. 

The  year's  operations  began  with  a  small  party  of  laborers  engaged  in  reconstruct- 
ing the  east  primary  hurdle  line  down  stream  from  the  point  200  feet  below  its  inter- 
section with  secondary  line  No.  21,  where  that  work  was  suspended  during  the  pre- 
ceding spring.  When  the  river  reached  a  stage  favorable  for  enlarged  operations, 
about  the  middle  of  July,  that  party  was  increased,  and  other  parties  were  organized 
to  resume  work  generally,  repairing,  reconstructing,  and  extending  hurdles,  which 
had  been  under  process  of  construction,  and  beginning  new  lines.  From  the  middle 
of  July  until  the  last  of  September  the  work  was  vigorously  prosecuted,  using  to  its 
full  capacity  the  entire  available  plant,  including  barges,  pile-drivers,  small  boats, 
and  quarters;  and  daring  that  time  the  east  primary  line  had  been  completed  a  dis- 
tance of  3,100  linear  feet  to  its  intersection  with  secondary  line  No.  29,  and  piles  had 
been  driven  for  its  extension  1,000  feet  farther  to  No.  30,  when  work  upon  it  was  sus- 
pended, about  the  Ist  of  October,  while  the  work  of  repairing  and  extending  second- 
ary lines  Nos.  27  and  29,  and  constructing  No.  30,  was  continued  until  the  1st  of  No- 
Tember,  when  these  lines  had  been  completed,  and  were  in  good  condition,  with  the 
exception  that  the  large  masses  of  drift-wood  which  had  accumulated  behind  them 
had  broken  a  small  gap  in  each  of  the  old  channels  near  the  primary  line. 

On  account  of  the  excessive  depths  due  to  the  high  stage  of  water,  further  work  on 
these  lines  could  not  be  economically  done ;  and,  therefore,  the  force  was  transferred 
to  secondary  line  No.  18  to  repair  damages  caused  by  the  flood  of  the  early  summer, 
where  it  worked  until  the  6th  of  December. 

Of  secondary  hurdles  4,984  linear  feet  were  built;  1,111  feet  were  in  line  No.  18, 
1,215  feet  in  line  No.  27,  625  feet  in  line  No.  29,  and  2,033  feet  in  line  No.  30. 

On  the  west  side  the  work  of  constructing  the  secondary  lines  which  were  left  in- 
complete at  the  close  of  last  year  was  resumed  on  the  11th,  and  that  of  the  primary 
line  was  begun  about  the  middle  of  July,  and  was  continued  until  the  last  of  Sep- 
tember, when  5,390  linear  feet  of  primary  hurdles  and  of  secondary  hurdles  3,440  feet 
had  been  built,  of  which  there  were  174  feet  in  line  No.  2,  266  feet  in  No.  3,  348  feet 
in  No.  4,  509  feet  in  No.  5,  581  feet  in  No.  6,  740  feet  in  No.  7,  750  feet  in  No.  8,  and  72 
feet  in  No.  9. 

The  length  of  hurdles  on  both  sites  aggregates  8,490  linear  feet  of  primary,  of  which 
the  area  is  164,780  square  feet,  showing  that  the  average  depth  was  about  19.5  feet, 
and  of  secondary  hurdles  the  total  len^h  aggregates  8,424  feet,  with  an  area  of  177,467 
square  feet,  giving  21  feet  average  depth. 

The  work  at  this  point  was  resumed  March  20,  and  was  continued  until  the  close  of 
the  year  with  a  fort;e  which  was  increased  and  decreased  as  the  stage  of  water  became 
favorable  or  unfavorable  for  working. 

During  the  spring  season  no  new  work  was  begun.  The  gap  in  secondary  line  No. 
18  was  closed,  and  the  repairs  of  two  small  breaches  which  were  made  by  the  drift 
during  the  flood  of  June  wore  begun. 

The  flood  of  last  fall  had  damaged  the  primary  line  to  such  an  extent  that  in  places 
small  channels  formed,  having  sufficient  velocity  to  erode  the  bed.  The  damage  to 
the  line  extended  from  its  hesMi  to  secondary  line  No.  24,  and  consisted  in  tearing  the 
curtains  from  the  piles,  displacing  some  braces  and  piles,  except  at  two  points,  ona 
between  secondary  lines  Nos.  20  and  21,  and  the  other  between  Nos.  22  and  23,  at  each 
of  which  the  piles  in  both  rows  were  destroyed  or  torn  out  of  their  places,  making 
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breaches  through  which  the  water  passed  with  such  velocity  that  it  removed  part  of- 
the  material  deposited  during  last  year. 

In  repairing,  gates  were  used  to  replace  the  destroyed  curtains.  These  were  TDiAt 
of  plauK  with  spaces  between  consecutive  planks  about  equal  to  the  width  of  tb^ 
plank.  In  the  breaches  the  bottom  was  protected  by  foot-mats  extending  well  to  tbf 
front  of  the  line  and  short  distances  above  and  below  the  breach  to  cover  the  entin 
space  affected. 

The  repairs  were  comp1^ted  from  the  hea<l  of  the  line  down  to  a  point  midway  be 
tween  secondary  lines  Nos.  21  and  22,  and  piles  were  driven  in  the  breach  below. 

On  the  west  side  a  portion  of  the  primary  line  is  incomplete.  On  part  of  this  pile 
only  have  been  driven.  On  another  part  the  foot-mat  has  been  placed,  lesTi« 
only  the  matting  to  complete  it.  The  high  stage  of  water  kept  the  piles  submergei 
during  the  entire  working  season  of  the  spring,  so  that  this  work  could  not  be  cob- 
pleted. 

The  work  done  during  the  spring  season  being  added  to  that  of  the  fall,  makes  tk 
following  totals  for  the  year :  of  primary  hurdles  9,690  linear  feet,  or  186,3?<0  sqnm 
feet,  showing  an  average  depth  of  19  feet,  which  cost  $5.65  per  linear  foot,  orfi^ 
c-ents  per  square  foot :  and  secondary  hurdles  )?,774  linear  fe^,  having  an  avenf 
depth  of  21  feet,  making  the  area  184,019  square  feet,  at  cost  of  ^.34  per  linear  fo* 
or  20.7  cents  per  square  foot. 

t* he  expenaitures  for  labor  and  materials  are  shown  in  the  following  tabulated  si»^ 
meut,  of  which  the  aggregate  is  $98,553.23,  distributed  as  follows : 

Material : 

Brush,  primary  hurdles $7,939  30 

Stone,  primary  hurdles 3, 770  92 

Piling,  primary  hurdles 23,400  10 

Miscellaneous,  primary  hurdles 4, 649  83 

Labor,  primary  hurdles. 9, 288  01 

Equipment,  primary  hurdles 4, 765  6:^ 

Subsistence,  primary  hurdles 977  78 

$54,7913: 

Material : 

Brush,  secondary  hurdles   4,972  55 

Stone,  secondary  hurdles 1, 196  79 

Piling,  secondary  hurdles 17, 980  92 

Miscellaueous,  secondary  hurdles 2, 242  90 

Labor,  secondary  hurdles. . .' 7,422  93 

Equipment,  secondary  hurdles 3,885  52 

Subsistence,  secondary*  hunlles 404  70 

•^  .  '  38,106  21 

Engineering  and  contingencies 5,655* 

9?,  553^ 

An  experiment  was  made  with  the  use  of  the  water-jot  in  assisting  to  open  cbtt- 
iiels  through  bars,  the  value  of  which  is  not  coutine<l  to  the  particular  locality.        ^ 

Upon  the  approach  of  the  low  water  stage,  about  the  middle  of  September,  them- 
flattened  out,  lying  from  Dike  No.  1  to  the  upper  end  of  the  Carroll's  Island  Bar,  wi't 
nearly  equal  de]»tb  throughout  its  length,  having,  however,  throe  slight  depreswonj 
or  chanuel-crossingH,  in  each  of  which  the  depth  was  about  6  feet  when  the  8t*gt« 
8i  feet  wasreachetl,  which  was  but  little  greater  thao  the  depth  upon  its  general  ciw*- 
The  upper  one  of  these  depressions  was  selected  for  the  experiment,  because  its  \o^ 
tion  was  at  the  narrowest  point  of  the  bar  and  within  the  hoes  deemed  most  fayor»l>*^ 
for  the  permanent  location  of  the  improved  channel,  considered  either  in  the  iut^rrtt 
of  the  navigation  or  of  the  permanency  of  the  works. 

The  jet  used  was  raa^le  by  uniting  the  nozzles  of  the  jets  upon  four  pile-drivers  to 
make  them  discharge,  as  nearly  as  practicable,  in  a  single  stream ;  each  of  these  jet> 
was  supplied  by  a  Worthington  duplex  pump  with  steam  cylinders  7i  inches,  wit*r 
cylinders  4^  inches  by  10  inches  stroke,  which  could  throw  about  165  gallons  p»r 
minute  when  running  at  the  limit  of  safety,  or  with  a  piston  velocity  of  about  lOl^  i^^ 
per  minute.  .     , 

The  drivers  were  firmly  lashed  together,  and  by  means  of  three  anchors,  suitaW*^ 
placed,  were  drawn  back  and  forth  across  the  reef  in  the  line  selected  for  the  channel- 

The  results  were  wonderful,  the  depth  having  been  increased  to  8i  feet  withsufficieflt 
width  for  the  ordinary  purposes  of  navigation  within  twenty-four  hours  after  tbf 
work  was  begun,  and  when  only  10  hoars  of  actual  work  had  been  done.  The  wort 
was  continued  one  week,  at  the  end  of  which  time  9  feet  could  be  carried  ^^^^'^Jf 
bar  by  the  largest  tows  plying  upon  the  river,  and  the  channel  became  well  dennw 
by  the  line  of  maximum  velocity  passing  through  it. 

While  the  result  was  valuable  as  an  auxiliary  measure  in  fixing  the  channel  attn»* 
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locality,  it  has  a  greater  value  iu  showing  what  may  he  accomplished  by  means  of 
suitable  water  jets  applied  either  as  auxiliaries  to  works  for  permanent  improvements, 
or  independently  to  secure  temporaiy  improvement  of  navigation  in  advance  of  the 
permanent  improvement. 

Referring  to  the  tracing  of  the  map  of  this  locality  (Plate  IV),  upon  which  the 
curves  of  the  sta^e  of  12  feet  above  low-water  at  the  beginning  and  close  of  the  year 
are  shown,  a  decided  improvement  is  found  to -have  been  made  in  the  trace  of  the 
channel  and  in  the  distribution  of  the  deposits  made  within  the  inclosed  areas  on  the 
east  side,  while  upon  the  west  side  a  large  portion  of  the  area  to  be  reclaimed  has  been 
nused  to  the  heignt  of  the  adjoining  bank. 

The  report  showing  details  of  construction  and  expenditure  of  material  is  submitted 
by  Mr.  A.  F.  Freis,  assistant  engineer,  to  which  reference  is  made. 

III.— TWIN   HOLLOWS,  WEST  SIDE. 

On  account  of  delays  experienced  in  securing  suitable  persons  to  board  employes, 
preparations  to  begin  work  at  this  locality  were  not  completed  until  about  the  1st  of 
October,  which  would  otherwise  have  been  done  a  month  earlier.  About  that  time 
the  work  at  Horsetail  Bar  had  progresst'd  so  far  that  a  reduction  of  the  force  becaipe 
necessary,  and  this  was  done  by  transferring  a  part  of  it  with  barges,  pile-drivers,  and 
quarters  to  this  locality. 

The  primary  line  was  located,  its  construction  was  begun  at  the  nearest  point  to  its 
upper  end,  at 'which  the  bed-rock  was  covered  with  suiTicient  sand  to  hold  piles.  This 
was  found  at  a  distance  of  about  500  feet  from  shore. 

The  line  passed  over  a  bar  which  would  become  di*y  at  the  stage  of  9  feet  on  the  Saint 
Louis  gauge,  central  at  the  first  angle  counted  from  the  upper  end.  The  depth  of 
water  on  this  bar  was  not  sufficient  to  float  a  pile-driver  wheo  work  was  begun,  but 
the  river  began  to  rise  soon  after  that,  and  the  pile-drivers  were  dropped  down  to  that 
bar  to  constru';t  the  line  there  while  the  depth  of  water  was  sufficient  to  float  them, 
and  the  barges  loaded  with  material.  The  rise  continued  until  the  river  became  bank- 
full,  when  t^e  stage  of  '29.5  feet  above  extreme  low  water  was  reached  about  the  10th 
of  Deceml>er,  and  in  consequence  the  depths  and  velocities  along  the  shore  increased 
to  such  dimensions  that  to  make  the  connection  would  have  been  expensive,  and  on 
that  account  the  work  was  deferred,  with  the  hope  that  an  opportunity  to  make  it  at 
comparatively  small  cost  would  be  presented  before  the  close  of  the  seasou.  The  flood 
prevented  this,  however,  although  a  single  mattress  was  placed  in  the  foundation  of 
a  hurdle  dike  intended  to  close  just  before  the  suspension  of  operations. 

The  work  done  during  the  first  half  year  was  constructing  a  detached  section  of  the 
primary  line,  of  which  2,375  feet  were  completed,  and  begiuning  a  secondary  line. 

The  results  were  remarkable,  for,  although  the  work  was  iu  an  unfi  ishetl  coudition 
at  the  close  of  the  season,  large  deposits  had  been  made  within  the  area  that  would  be 
inclosed  by  the  works  when  completed.  A  bar,  whose  crest  became  <lry  when  the  river 
fell  to  22  feet  above  low  water,  extended  nearly  the  whole  length  of  the  finished  por- 
tion of  the  primary  lino,  and  was  only  about  2  feet  lower  as  far  as  the  piles  had  been 
driven. 

Work  was  resumed  on  the  13th  of  March,  and  continued  to  the  close  of  the  year — 
at  first  with  a  small  number  of  men,  on  account  of  the  uncertainty  of  having  favor- 
able weather  or  stages  of  river  during  the  early  spring;  but  when  the  stage  became 
favorable  and  the  opening  spring  gave  promise  of  weather  suitable  for  full  operations 
the  working  torce  was  increased  until  about  four  hundred  men  were  employed,  which 
was  maintained  until  about  the  10th  of  May,  when  the  river-  rose  to  the  dimensions  of 
a  flood,  causing  a  suspension  of  the  work  of  constructing  hurdles,  and  in  consequence 
a  reduction  of  the  force  to  less  than  one  hundre<l  uieu,  which  continued  work  upon 
cribs  to  connect  the  piles  of  the  ]»rimary  and  seconilarv  hurdle  lines  with  the  shore. 

Piles  were  driven  f'or  the  extension  of  the  primary  line  to  a  distance  of  400  feet  be- 
low i's  intersection  with  secondary  line  No.  4,  or  about  8,H00  feet  from  its  initial  point 
on  shore,  and  of  this  distance  about  5,000  feet  were  couipletetl,  2,300  feet  additional 
had  mattresses  placed,  while 'piles  only  were  driven  for  about  1,500  feet. 

Two  secondary  lines,  Nos.  3  and  4,  were  completed  each  to  a  distance  of  about  900 
feet  from  the  primary  line  towards  shore,  and  piles  were  driven  and  mattress  placed 
for  about  HOO  feet  upon  each  of  lines  Nos. !  and  2,  and  the  braces  were  placed  upon  lino 
No.  1,  and  work  was  suspended  upon  Nos.  1, 2,  and  3,  when  too  little  sand  was  found  on 
the  bed-rock  to  hold  jiiles,  and  upon  No.  4  a  little  short  of  that  point,  leaving  short 
gaps  between  the  end  of  each  and  shore  to  be  closed  by  cribs  shown  in  plan,  cross- 
section,  and  elevation.  Plates  VIII  and  IX,  Figs.  1,  2,  and  3,  respectively.  Of  these, 
a  section  240  feet  long  was  built  iu  slack  water  near  shore  above  the  head  of  work, 
and  when  completed  it  was  floated  into  position  by  means  of  barges,  to  which  it  was 
lashed,  and  was  placed  by  being  loaded  with  a  liberal  supply  of  stone,  after  which 
the  bottom  in  front  of  it  wjis  protected  against  possible  scour  by  a  revetment  of  the 
same  material. 


1612      REPORT   OF   THE    CHIEF    OF    ENGINEERS,  U.  S    ARMY. 

Two  other  sections  were  under  process  of  coustmction  at  the  close  of  the  ye«r,  §»- 
ilar  to  that  built,  with  this  difference,  however,  that  the  cross-sections  presented  tfc 
figure  of  isosceles  instead  of  right-angled  triangles. 

The  efficiency  of  the  crib  was  proven,  standing  uninjured  the  severe  test  to  vh«i 
it  was  subjected  by  the  drift-wood  brought  in  contact  with  it  during  the  flood  rf 
June,  furnishing  a  cheap  means  of  connecting  both  the  primary  and  secondary  te 
dies  with  the  rocky  hhore;  the  cost  of  which  in  the  primary  line  would  othOTt 
have  been  excessive,  for  on  account  of  the  great  depths  large  quantities  of  matedt 
would  necessarily  have  been  expended  in  constructing  any  solid  structure,  and  thea- 
periment  ma<le  with  curtaius  showed  that  permeable  structures  held  in  positioakf 
anchors  were  not  adapted  for  use  in  the  swift  current,  and  upon  the  smooth  sandy  bit- 
torn  found  at  high  stages  near  the  shore  at  that  locality. 

Hurdles  continued  to  be  constructed  after  the  improved  form  introduced  dnrin*^ 
preceding  year  at  Horsetail  Bar,  bracing  the  piles  and  protecting  the  bottom,  assbn 
m  the  report  of  that  year.  An  improvement  was  made  in  the  method  of  bracing  piJa 
by  substituting  a  clevis,  Plate  VII,  designed  by  Mr.  W.  S.  Mitchell,  for  ring-bolts o 
holding  the  heels  of  braces  in  place,  and  the  protection  of  the  bottoui  by  mattress 
was  extended  to  all  hurdles  constructed.  The  width  of  mattresses  used,  in  priiB«y 
was  usually  twice  that  of  secondary  lines. 

The  strength  of  the  hurdles  has  not  been  thus  increased  without  a  corxeapoo^ 
increase  in  the  cost  per  linear  and  square  unit,  the  extent  of  which  cannot  be  de» 
mined  at  this  time,  because  much  of  the  work  is  untiiiished ;  however,  the  increi* 
strength  justified  spacing  the  secondary  lines  at  2,000  feet  instead  of  400  feet,  aodibi 
fully  compensates  by  reducing  the  number  of  units. 

Large  deposits  of  material  have  been  made  within  the  area  intended  to  be  reclaiaM; 
and  the  tow-bead  lying  to  the  eastward  of  the  primary  line  within  the  space  a\h^ 
to  the  channel  has  disappeared ;  but  although  these  results  should  be  satisfactory,  tk! 
would  doubtless  have  been  greater  ha<l  the  primary  line  been  connected  with  ^^ 

Reference  is  made  to  the  report  of  Mr.  W.  8.  Mitchell,  resident  engineer,  8ubiiun« 
herewith,  for  further  details. 

The  extM^nditures  aggregate  $103,500.25,  of  which  the  distribution  is  shown  iotfe 
following  statement: 

Material : 

brush,  primary  hurdles $9,  ti36  50 

Stone,  primary  hurdles 4, 770  03 

Piling,  primary  hurdles 21, 1*22  76 

Miscellaneous,  primary  hurdles 3, 591  t53 

Labor,  primary  bundles. . . , 13, 439  46 

Equipment,  primary  hurdles 10, 681  59 

Subsistence,  primafv  hurdles 10, 142  3:^ 

m,^' 

Material : 

Brush,  secondary  hurdles  . . : 2, 071  00 

Stone,  secondary  hurdles 662  45 

Piling,  secondary  hurdles ". 7.410  72 

Miscellaneous,  secondary  hurdles 954  69 

Labor,  secondary  liurdles 3, 427  75 

Equipment,  secondary  hnnlles 5, 128  22 

Subsistence,  secondare  hurdles 5, 050  Jd 

Engineering  and  contingencies 5,7lP^ 

10;i,500i 

IV.— CARROLL'S  I8LAXD. 

The  protection  was  In^gun  about  the  1st  of  October,  when  a  mattrees-barge,  ^^ 
mooring-barge,  was  placetl  in  position  about  1,700  feet  above  the  foot  of  the  isla^ 
The  protection  contemplated  placing  a  mattress  120  feet  wide  below  the  plane  of  8fa»l 
ard  low-water,  with  a  revetment  of  stcme  up  to  the  plane  of  16  feet  above  that  stig* 
and  willows  planted  fnmi  the  upi>er  edge  of  the  revetment  to  the  top  of  tbebink- 
Of  these,  only  the  mattress  was  placed,  snu^equent  chauges  in  currents  having  stopp^ 
the  erosion  and  started  a  deport  outside  of  the  work,  making  ita  immediate  compl*^ 
tion  not  only  unnecessary,  but  impracticable,  by  building  a  large  bar  daring  th<p  ^^ 
which  set  in  about  that  time,  ct>nn  cting  with  the  went  side  of  the  island,  whicb  o^ 
came  dry  at  several  points  before  the  water  had  rec»»de«l  l»elow  the  plane  of  ^Jj^ 
above  low  water,  or  at  4  feet  above  t^  up|>er  edge  of  the  proposed  revetment.  Thi* 
bar  was  not  le^  than  :»0  feet  wide  opix»site  the  hea<l  of  the  protection. 

•  Set*  Plate  XIV. 
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The  mattress  was  bailt  in  one  section,  1,695  feet  long,  by  sinking  only  a  part  of  that 
constructed  until  the  whole  was  completed. 

Being  the  first  mattress  of  the  kind  built  in  this  vicinity,  many  details  connected 
^ith  its  construction  had  to  be  learned  experimentally,  which,  with  unfavorable 
^weather  and  swift  currents,  caused  the  work  to  progress  slowly  during  the  season.  S( ill 
the  rate  of  construction  was  increased  to  100  feet  per  day  before  the  mattress  was 
finished. 

No  other  work  in  connection  with  this  protection  has  been  done ;  and  although  fu- 
ture changes  may  necessitate  its  completion  by  revetting  th^  middle  and  planting  the 
upper  zones,  respecti  vely,  the  tendencies  of  the  river,  with  the  present  trace  of  its  chan- 
nel, indicate  that  none  will  be  needed.  This  work  having  been  constructed  in  such  close 
connection  with  Twin  Hollows,  east  side,  that  the  data  showing  expenditures  of  ma- 
terial appear  only  as  items  in  the  records  of  that  work. 

Mr.  C.  V.  Merserean,  assistant  eogiueer,  who  has  compiled  the  expenditures  of  labor 
and  material  from  those  records,  submits  the  report,  to  which  rererence  is  made  for 
further  details,  and  the  quautities  of  material  used.  The  exact  location  of  the  work 
is  shown  upon  the  accompanying  tracing  of  the  map  of  that  locality,  Plate  X. 

Expenditures  for  labor  and  materialaggregate  f  12,038.69,  distributed  as  shown  in 
the  following  stat-ement ; 

146  piles 1934  40 

1,467.9  cords  of  brush 3,816  54 

600  cubic  yards  of  stone 762  00 

Rope,  wire,  &c 898  35 

Labor ^ 3,593  40 

Equipment 1,474  65 

11,479  34 
Engineering  and  contingencies 559  35 


12. 038  69 


V. — TWIN  HOLLOWS,  EAST  SIDE. 


This  work  has  for  its  object  the  protection  of  the  east  bank  of  the  river  from  the 
foot  of  Carroll's  Island  to  the  bead  of  Beard's  Island,  or  as  far  in  that  direction  as  may 
be  found  necessary,  a  distance  that  has  been  iucreasing,  owing  to  the  tendency  of 
erosive  action  to  move  downstream.  It  was  begun  October  26,  and  continued  unin- 
terruptedly until  December  10,  and  from  the  17th  until  January  8,  when  it  was  sus- 
pended on  account  of  unfavorable  weather,  to  be  resumed  on  the  2l8t  of  March,  after 
which  it  was  continued  uutil  the  close  of  the  year  without  interruption.  During  the 
year  5,925  feet  of  the  zone  below  standard  low- water  were  protected  by  a  mattress  120 
feet  wide,  made  of  sections  in  such  lengths  as  were  found  practicable  to  be  built  under 
conditions  due  to  the  variable  weather,  stages  of  river,  velocity  and  direction  of  cur- 
rent; and  of  the  middle  zone  2,350  feet  were  protected  by  a  revetment,  of  which  1,000 
feet  were  made  of  stone  placed  upon  a  loose  orush  mattress,  and  1,350  feet  were  made 
entirely  of  stone.  Of  these  1,493  feet  of  the  mattress  and  840  feet  of  revetment  were 
built  durinff  the  first  half  of  the  year.  The  upper  end  of  the  mattress  was  pushed 
ashore  by  drift-wood  driven  by  the  swift  currents  accompanying  the  flood  of  Novem- 
ber, and  covered  150  linear  feet  of  the  middle  zone. 

Early  in  the  spring  season  the  use  of  this  shore  mat  was  restricted  to  localities  at 
which  the  inner  edge  of  the  mattress  lay  outside  of  the  curve  of  standard  low- water, 
on  account  of  the  line  having  been  moved  by  erosion  after  the  guide-piles  were 
driven. 

Dnriuff  the  second  half  of  the  year  two  sections  of  mattress  were  built  and  placed, 
one  3,800  feet  long,  of  which  3,100  feet  were  placed  in  good  shape ;  the  remainder  was 
damaged  by  the  current  while  sinking  to  such  extent  that  it  was  not  an  efiicient 
protection.  Another  section  was  placed  to  cover  that  space.  The  other,  1,325  feet  long, 
was  successfully  placed  by  means  of  lines  attached  to  barges  anchored  along  its 
length,  but  independently  of  it,  to  hold  it  out  from  shore  and  prevent  the  doubling  of 
the  outside  edge  under  the  mattress  while  in  process  of  sinking,  and  a  section  of  964 
feet  long  was  afloat  at  the  close  of  the  year. 

Many  difficulties  were  encountered  in  placing  the  mattress  in  the  deep,  swift  wat-er 
fouud  daring  the  prevalence  of  the  spring  floods. 

This  form  of  mattress  being  very  flexible,  skillful  handling  was  necessary  to  pre- 
vent folding  it  by  the  current  carrying  the  outside  edge  under  when  that  edge  was 
sunk  in  advance.  The  difficulty  became  so  great  when  the  angle  between  the  axis 
of  the  current  and  bank  was  greatest  that  the  mattress  needed  additional  strength  to 
prevent  breaking  while  sinking.  This  was  secured  by  placing  a  grillage  of  poles  under 
it,  spaced  to  m&e  meshes  about  8  feet  by  10  feet,  the  longer  sides  being  parallel  to 
the  direction  of  the  length  of  the  mattress. 
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The  mattress  arrested  the  erosion  at  once.  The  upper  portion  of  the  bank  continued 
to  be  graded  by  the  current  to  a  suitable  slope  to  retain  a  stone  revetment,  but  that 
part  covered  by  the  mattress  was  not  disturbed,  although  the  depth  of  the  water 
rauged  between  40  and  60  feet  along  its  outside  edge,  and  impiugea  with  excessive 
Telocity  upon  the  bank,  between  which  and  the  axis  of  the  current  the  angle  wsb 
about  40^  Owing  to  the  progression  downstream  of  that  axis  the  greatest  impact 
passed  over  the  wnole  length  of  the  protected  bank  during  the  year. 

On  account  of  the  high  stages  of  the  river  but  little  use  could  be  made  of  the  hy- 
draulic excavator  in  grading,  only  2,100  linear  feet  having  been  graded  by  it.    This 
afforded  a  sufficient  trial,  however,  to  show  that  it  would  do  the  work  rapidly  and 
Wf  11  at  low  stages,  when  the  part  to  be  graded  would  be  above  the  surface  of  tbe 
.  water. 

The  efficiency  of  the  form  of  bank  protection  has  been  severely  tested  here  with  sat- 
isfactory results,  immediately  arresting  the  erosion  of  the  bank,  which  was  caving 
rapidly  under  the  attacks  of  swift  currents,  due  to  flood  stages,  impinging  at  angles 
ranging  from  30*^  to  45^,  and  scouring  the  bed  at  the  foot  of  the  slope,  which  wu 
steeper  than  two  upon  one,  to  depths  ranging  from  40  to  60  feet  at  prevailing  stages, 
or  from  !20  to  30  feet  below  the  plane  of  low  water. 

Another  severe  and  important  test  was  made  in  constructing  and  placing  the  low- 
water  mattress  under  nearly  or  quite  all  of  the  adver»e  circumstances  that  may  rcaMD- 
ably  be  expected  to  be  encountered  throughout  an  entire  working  season. 

The  river  was  in  flood  when  the  work  was  begun  in  October,  and  continued  so  uDtil 
December;  again  during  the  spring  it  was  continuously  above  the  mean  stage,  with 
swift  currents,  driving  bodies  of  drift-wood  to  accumulate  n])ou  or  under  the  mattreds. 
or  under  and  against  the  uiooring-barge,  bringing  excessive  strain  upon  the  lines, 
mattress,  and  the  barge. 

This  test  has  shoVn  conclusively  that  it  may  be  made  continuous  or  in  sections  of 
any  desired  length  under  ordinary  circumstances,  with  the  river  below  the  mean  stage 
and  stationary  or  falling;  and  that  with  the  unfavorable  circumstances  of  high  aod 
rising  river  and  swift  currents  bringing  masses  of  drift-wood  in  contact  with  it,  sections 
may  be  kept  afloat  until  any  desired  len^h  up  to  1,5(X)  feet  can  be  built,  and  such  see- 
tions  can  be  readily  and  safely  placed  in  position  by  taking  proper  precautions  in 
handling  them. 

The  fact  stated  in  another  paragraph  that  the  low  water  mattress,  when  placed, 
arrested  the  caving  of  the  bank  immediately,  in  connection  with  the  further  fact  that 
no  erosion  has  started  upon  any  part  of  it  covered  by  the  low-water  mattress,  is  im- 
poHant,  because  it  proves  that  at  most  localities  upon  this  section  of  the  river  the  pjor- 
tion  of  the  bank  above  standard  low  water  may  be  left  unprot>ected  during  a  period 
of  considerable  length  with  safety,  to  be  graded  in  part  at  least  by  currents  of  mean 
and  higher  staees. 

Several  small  eddies  were  started  in  advance  of  the  placing  of  the  mattress,  each 
excavating  a  small  semicircular  bay  before  its  action  could  be  arrested,  which  was 
done  by  constructing  short  hurdles. 

Reference  is  made  for  further  details  of  construction  and  quantities  of  material  used 
to  the  report  of  Mr.  C.  V.  Mersereau,  assistant  engineer,  submitted  herewith. 

The  expenditures  made  on  account  of  works  at  the  locality  aggregate  $72,696.63,  dis- 
tributed as  shown  in  the  following  statement : 

Material:  * 

Brush,  mattress |20,230  04 

Stone,  mattress 3,364  85 

Piling,  mattress. 3,804  68 

Miscellaneous,  mattress 3, 008  18 

Labor,  mattress 14, 356  89 

Equipment,  mattress 6,087  56 

Suusistence,  mattress 7  496  68 

Material : 

Brush,  revetment 3, 189  25 

Stone,  revetment 1, 945  49 

Miscellaneous,  revetuieiit 97  05 

Labor,  revetment 1, 025  87 

Equipment,  revetment 446  74 

Subsistence,  revetment 625  14 

7,:j'2d54 

Labor,  excavation 358  67 

Equipment,  excavation 1, 079  98 

1,438  65 

Engineering  and  contingencies 5, 579  5t> 

72  696  63 
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VI.    BEARD'S  ISLAND. 

The  protectiuu  of  this  islaud  was  begun  aboat  tbe  last  of  March,  and  was  continued 
until  the  close  of  the  year.  During  that  period  3,850  feet  of  mattress  w^ere  built  and 
placed  to  protect  the  lower  zone  from  the  head  of  the  island  down  stream,  a  distance  of 
3,550  feet,  300  feet  having  been  expended  in  repairing  a  breach  in  the  original  mattress. 

The  first  section  of  maUress  was  3,350  feet  long,  of  which  2,600  feet  were  placed 
without  a  single  breach,  kink,  or  defect  of  any  kind,  but  at  that  point  the  outside 
edge  of  the  mattress  was  torn,  and  by  stretching  down  stream  left  a  triangular-shaped 
area  unprotected,  necessitating  the  replacing  of  an  extra  section  of  mattress  to  pro- 
tect it. 

In  a  comparison  of  long  mattresses  this  would  rank  second,  whether  its  total  length 
constructed  or  only  that  successfully  placed  should  be  measured,  being  exceeded  only 
by  the  longest  one  placed  at  Twin  Hollows,  east  side. 

From  the  head  of  the  island  a  distance  of  2,000  feet  down  stream  the  work  of  con- 
structing and  placing  the  mattress  was  comparatively  easy  ;  the  depths  of  water  and 
the  velocities  of  the  current  near  shore  were  not  excessive  at  any  point  within  that 
space,  while  swifter  currents  farther  out  in  the  stream  tended  to  throw  th^  drifc-wood 
and  other  floating  bodies  away  from  the  shore  impinging  upon  the  bank  farther  down 
stream  and  presenting  no  cause  of  delay  in  the  progress  of  the  work  until  that  distance 
had  been  passed  in  placing  the  mattress.  At  tnat  point  unfavorable  changes  in  depths 
of  water,  velocity,  and  relative  direction  of  the  current  occurred. 

The  depth,  which  had  been  moderate,  increased  abruptly  to  40  feet  along  the  out- 
side of  the  mattress,  with  an  increase  in  velocity  due  to  that  change,  and  the  direction 
relative  to  that  of  the  axis  of  the  mattress  was  unfavorably  affected  by  a  sharp  deflec- 
tion of  the  bank  through  an  angle  of  about  25^.  The  remainder  of  the  mattress  was 
placed  with  considerable  difficulty,  on  account  of  the  tendency  of  the  current  to  break 
it  by  driving  it  against  the  guide  piles  or  by  doubling  the  outside  edge  under  or  over 
w^hen  its  whole  width  did  not  sink  toother;  biit  the  section  was  placed  with  only  the 
single  break  mentioned  in  the  preceding  paragraph. 

The  next  section  of  mattress  was  started  at  station  32  -f  50,  where  the  velocity,  di- 
rection, and  depth  of  the  current  were  still  unfavorable.  Large  quantities  of  drift-wood 
were  brought  by  the  river  and  driven  under  the  mooriug-barge,  accumulating  in  such 
masses  that  a  line  attached  to  the  stem  of  the  barge  parted,  permitting  the  barge  to 
swing  in  towards  shore,  carrying  the  mattress  and  the  barge  ujpon  which  it  was  built 
so  hard  against  the  piles  that  the  continuation  of  the  construction  became'impractica- 
ble,  and  the  section  was  launched  when  only  360  feet  were  built.  This  section  was 
successfully  placed,  being  glided  to  its  position  by  lines  attached  to  it  and  to  barges 
anchored  in  the  stream  outside  of  and  entirely  independent  of  it.  These  lines,  by  being 
attached  to  the  timber-heads  and  kevils  upon  the  farther  side  of  a  barge  and  passing 
under  it,  did  not  immediatly  interfere  with  the  sinking  of  the  mattress,  but  neld  it 
away  from  shore,  necessitating  the  paying  out  of  the  lines  only  after  the  mattress  had 
been  sufficiently  loaded  and  hiMl  advanced  towards  its  final  resting  place  on  the  bottom. 

The  revetment  of  the  bank  was  begun  on  the  18th  of  May,  and  about  1,600  linear 
feet  -were  fioished — the  progress  made  keeping  pace  with  the  receipt  of  stone,  whicU 
was  retarded  by  the  high  stage  of  the  river.  Grading  for  the  revetment  was  done  by 
the  current  cutting  the  bank  above  the  mattress  after  it  had  been  placed,  while  the 
erosion  below  that  plane  was  stopped.  The  work  of  grading  was  well  done,  the  slope 
being  reasonably  evenly  dressed  and  flat  enough  to  retain  stone. 

This  bank  had  been  yielding  rapidly  to  the  attacks  of  the  current  before  the  mat- 
tress was  placed,  a  strip  of  land  from  600  to  800  feet  wide,  running  the  entire  length  of 
the  island,  having  been  cut  away  since  the  fall  of  1880 :  and  the  erosion  having  pro- 
gressed rapidly  up  to  the  time  that  the  mattress  was  placed,  shows  the  form  of  pro- 
tection is  efficient. 

The  small  water-way  passing  around  the  head  of  the  island  was  closed  by  a  hurdle 
about  1,000  feet  long,  constructed  in  the  usual  form  for  secondary  lin^,  except  that 
the  foot  mattress  extended  only  450  feet  from  the  island,  on  account  of  the  small 
velocity  of  the  current  from  that  distance  to  its  upper  end. 

The  bar  ^as  built  up  to  the  top  of  the  hurdle  soon  after  it  was  completed,  its  crest 
being  about  28  feet  above  low  water,  or  within  2  feet  of  the  general  height  of  the 
bank,  and  its  width  is  about  equal  to  that  of  the  head  of  the  island. 

Keference  is  made  to  the  report  of  Mr.  J.  W.  Record,  assistant  engineer,  for  farther 
details. 

The  expenditures  aggregate  $35,614.53,  distributed  as  shown  in  the  following  state- 
ment : 

Material : 

Brush,  mattress $10,354  23 

Stone,  mattress 1,240  20 

Piling,  mattress 1, 954  55 

Miscellaneous,  mattress 659  69 

Labor,  mattress ^ * 6,101  15 
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qnipment,  mattress $2,007  76 

Suusistencei  mattress 3,064  20 

125. 381  78 

Labor,  excavation 10  15 

10  15 

Material : 

Stone,  revetment 1,190  46 

Miscellaneous,  revetment 1  70 

I  ab  >r,  revetment 349  56 

Subsistence,  revetment 63  13 

1.604  85 

Material : 

Brush,  hurdles 702  00 

Stone,  hurdles 122  79 

Piling,  hurdles 1.325  87 

Miscellaneous,  hurdles 44  04 

Labor,  hurdles 394  93 

Equipment,  hurdles 1, 222  19 

Subsistence,  hurdles 2, 991  54 

—      6,803  36 

Engineering  and  contingencies 1, 814  39 

35. 614  53 

VII.   JIM  smith's. 

This  work  was  begun  May  23,  and,  although  the  river  was  high  from  that  date  until 
the  close  of  the  year,  considerable  progress  was  made  upon  the  construction  of  the 
primary  line,  in  which  42()  piles  were  driven,  extendinfi^  from  shore  at  its  head  1,(100 
feet  down  stream  ;  of  that  800  feet  of  mattress,  50  feet  wide,  were  placed,  and  500  feet 
were  hurdled,  which  was  done  by  wattling  to  the  depths  to  whicn  that  form  of  con- 
struction could  be  economically  used,  and  m  greater  depths  a  wattled  curtain,  shown 
in  Plate  XIII,  was  placed  in  the  base,  of  which  the  poles  extended  to  the  surface  of 
the  water,  to  be  incorporated  in  the  wattling  upon  the  piles;  of  this  curtain  250  linear 
feet  were  placed. 

The  river  was  in  flood  during  the  entire  time  that  this  work  was  in  progress,  and 
much  time  was  consumed  in  preliminaries  of  erecting  quarters  and  making  surveys 
that  w^ere  needed  in  locating  the  line  of  the  primary  hurdle,  in  accordance  with  its 
representation  on  the  map,  and  the  progress  made  in  constructing  the  hurdles  wm 
small  compared  with  that  which  could  have  been  made  under  favorable  circumstanoes, 
on  account  of  the  swift  currents,  great  depths,  and  the  large  masses  of  drift-wood 
which  the  high  and  rising  river  brought  to  oppose  the  progress  of  the  workmen. 

The  results,  however,  fully  compensated  for  expenditure,  as  shown  by  the  deposits 
that  were  made  about  the  close  of  the  year,  which  raised  a  bar  equal  in  width  to  the 
length  of  completed  hurdle,  and  in  height  to  that  of  the  wattling  immediatolv  in  rear 
of  the  line,  thence  dipping  down  stream  it  may  be  traced  by  the  shoaling  to  tne  lower 
end  of  the  locality. 

The  report  of  ^Mr.  John  O.  Holman.  assistant  engineer,  is  submitted  herewith,  to 
which  reference  is  made  for  further  details  of  construction  and  quantities  of  material 
expended. 

The  expenditures  aggregate  |1 1,068.37,  distributed  as  shown  in  the  following  state- 
ment: 

Material : 

Brush,  primary  hurdles |513  00 

Stone,  primary  hurdles 349  70 

Piling,  primary  hurdles 2,059  33 

Miscellaneous,  primary  hurdles 139  64 

Labor,  primary  hurdles 1,413  91 

Equipment,  primary  hurdles 1,973  11 

SuDsistence,  primary  hurdles 2, 513  40 

$8,962  (» 

Material : 

Brush,  secondary  hurdles 67  50 

Piling,  secondary  hurdles 76  57 

Miscellaneous,  secondary  hurdles 27  64 

Labor,  secondary  hurdles .- 24  08 

Equipment,  secondary  hurdles 132  03 

Subsistence,  secondary  hurdles 279  27 

607  09 

Engineering  and  contingencies 1, 499  19 

11,068  jr 
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VIII.   ENGINEER  DEPOT. 

During  the  first  half  of  the  year  the  work  of  constructiD^  and  repairing  bnrges, 
barge-flatsyipile-drivers,  quarter-boats,  portable  shanties  for  quarters,  and  small  boats 
appertaining  to  the  equipment,  not  only  for  these  works  but  for  general  use  upon  tbe 
river  between  the  Illinois  and  Ohio  rivers,  was  done  at  the  foot  of  Marine  avenue. 
The  depot  of  supplies  of  rope,  iron,  spikes,  nailH.  bolts,  and  other  items  belonging  to 
the  class  known  as  miscellaneous  material,  was  also  established  there  in  rude  shanties 
too  small  to  furnish  protection  to  the  stock  of  material  and  subsistence  stores  neces- 
sary to  be  carried.  These  shanties  were  built  of  common  boards,  and  covered  with 
the  same,  upon  ground  that  the  river  had  recently  made  by  depositing  a  portion  of  its 
sediment,  and  which  its  erosive  currents  were  rapidly  removing  towards  tlie  sea. 

A  depot  was  established  on  the  east  side  of  the  railroad  in  front  of  the  Saint  Louis 
Arsenal,  consisting  of  two  store-rooms — one  for  material,  the  other  for  subsistence — 
buildings  for  carpenter  and  blacksmith  shops,  oakum  and  oil  rooms,  and  offices  for 
clerks  in  charge  of  subsistence,  of  working  parties,  and  material  at  the  depot.  Of 
these  the  blacksmith  shop  and  oakum  room  were  moved  from  Marine  avenue;  the 
others  were  constructed  from  new  material. 

The  work  was  begun  January  21,  and  tbe  first  stores  were  received  there  about  the 
1st  of  March,  when  the  old  stand  at  the  foot  of  Marine  avenue  was  abandoned,  with 
the  exception  that  repairs  of  barges  were  continued  there  a  short  time  after  that,  until 
some  dangerous  parts  of  old  wrecks  could  be  removed  from  the  front  of  the  depot. 

The  equipment  available  for  works  between  the  Illinois  and  Ohio  rivers  was  in- 
creased during  the  year  by  the  addition  of  eleven  pile-drivers,  one  hydraulic  excavator, 
two  mattress- barges,  thirty-seven  portable  shanties  for  quarters,  and  eighty  small  fiats 
constructed,  and  twenty-nine  barge-flats  altered  from  coal  barges,  of  which  only  two 
were  purchased  this  year,  the  others  having  been  on  hand  from  the  purchase  of  the 
preceding  year;  forty -two  yawls  and  eighty -two  skiffs  purchased,  while  the  steamers 
A.  A.  Humphreys,  Anita,  steam-launch  Hornet,  pile-driver  No.  2,  and  barges  Nos.  12* 
13,  14,  17,  18,  19,  and  20  received  extensive  repairs,  which,  npon  being  added  to  that 
on  hand,  made  the  equipment  and  quarters  available  for  use  in  connection  with  these 
works  sufficient  to  accommodate  a  force  of  about  1,500  laborers. 

Keference  is  made  to  the  report  of  Mr.  C.  L.  Stevenson,  clerk  in  charge  of  material 
and  working  parties,  herewith  submitted,  for  further  details  of  construction. 

The  expenditures  on  account  of  the  operations  in  connection  with  the  depot  and 
equipment  aggregate  $140,134.11,  distributed  as  shown  in  the  following  statement: 

Humphreys $4,408  52 

Anita 809  66 

Hornet 286  92 

Barges 87,038  44 

Pile-drivers , 29,461  68 

Hydraulic  excavator 8,&38  31 

Ways  for  mattresses 6,461  17 

Quarter- boats,  quarters,  shops,  &,c 31,994  92 

Skiff,  &o 14,119  88 

Tools  and  appliances 7,014  61 

Total 140,134  11 

IX.   PROCURING  MATERIALS. 

Procuring  the  materials,  brush,  stone,  and  piles  constituted  a  sepatate  division  of 
the  work,  in  which  nearly  the  whole  time  of  the  steamer  A.  A.  Humphreys,  ten  model 
barges,  and  sixteen  barge  fiats  wa^  consumed. 

Brush  was  procured  by  hired  labor,  a  royalty  being  paid  to  the  owners  for  permis- 
sion to  cut  and  remove  it. 

During  the  first  half  of  the  year  a  party  was  organized  under  an  overseer  and  kept 
at  work  on  the  islands  and  bars  between  the  head  of  Fish  Bend  and  Jones'  Point, 
until  about  the  middle  of  November,  when  it  suspended  work  on  account  of  high- 
water.  It  was  reorganized  and  set  at  work  in  the  Missouri  River  about  the  1st  of 
March. 

Two  other  parties  were  organized  and  set  at  work  in  the  Mississippi  Biver,  one  about 
the  10th  of  March,  which  worked  in  the  vicinity  of  Fish  Bend,  the  other  about  the 
last  of  April  and  worked  in  the  vicinity  of  Cabaret  and  Wilson's  Islands.  The  three 
parties  consisted  in  the  aggregate  of  about  three  hundred  men.  Those  in  the  Missis- 
sippi River  continued  at  work  until  June  1,  when  they  were  disbanded  on  account  of 
the  lowlands  from  which  they  were  procuring  brush  having  been  overfiowed.  Mat 
in  the  Missouri  River,  having  higher  grounds,  worked  there  until  the  23d  of  June, 
when  the  brush  that  was  available  at  high  stages  of  water  having  been  procured,  it 

102  £ 
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was  transferred  to  Jones*  Point,  Mississippi  River,  where  it  remained  until  the  close 
of  the  year,  procuring  poles  and. such  brush  as  was  available. 

Of  the  !;^,000  cords  procured  14,500  cords  cam<»  from  localities  on  the  Mississippi 
River,  distributed  as  follows :  Liberty  Island  and  Towhead,  6,800  cords ;  Fish  Bend  and 
vicinity,  5,000  cords;  Cabaret  Island  and  vicinity,  1,700:  and  from  the  immediate 
vicinity  of  the  works,  1,500  cords;  and  from  the  Missouri  River,  10,000  cords;  distrib- 
uted as  follows:  Little's  Island,  2,100;  Hog  Island,  4,900  cords;  and  Greeu  Island, 
3,000  cords. 

The  average  distance  towed  is  estimated  to  be  equivalent  to  40  miles  of  apstream 
towage;  and  to  reach  navigable  water  the  average  haul  is  estimated  at  about  1  mile. 
These  distances  are  greater  than  brush  has  been  towed  or  hauled  during  any  previons 
year,  but  not  greater  than  may  be  expected  in  the  immediate  future.  They  are  the 
variables  of  the  elements  which  make  up  the  cost  of  procuring  this  material.  Cut- 
ting and  loading  can  be  done  with  a  nearly  constant  expenditure  of  labor  and  with 
only  such  variation  in  cost  as  may  be  due  to  that  of  the  rate  of  wages. 

Pile  timber  was  procured  by  purchase  in  open  market;  11,579  sticks,  measuring 
354,571  linear  feet,  wore  delivered  in  rafts  at  the  works,  and  5,845  sticks,  measuring 
204,707  linear  feet,  were  delivered  upon  barges  belonging  to  the  United  States  at  land- 
ings between  Turkey  Island  and  Big  Eddy,  the  average  distance  of  upstream  towage 
being  about  65  miles. 

Of  the  stone  used  in  the  works,  7,487.6  cubic  yards  were  procured  at  Chester,  BL 
and  15,733.90  cubic  yanls  were  procured  from  quarries  near  the  works  located  atBiuii- 
berg,  Kimniswick,  and  this  city,  by  purchase  in  open  market,  delivered  upon  bai^ 
belonging  to  the  United  States,  and  was  towed  to  the  different  localities  at  which  it 
was  iihimI,  an  average  distance  of  30  miles. 

Miscellaneous  material  was  procured  by  purchase  in  open  market  in  large  quan- 
tities, to  secure  the  a^lvantages  of  wholesale  prices,  and  to  keep  a  supply  in  stock  for 
distribution  Among  the  works.  This  item  includes  lumber,  bolts,  iron,  spikes,  naiifi, 
rope,  axid  yam.  The  materials  named  were  kept  const  intly  on  hand,  and  in  sufficient 
quantities  to  furnish  each  of  the  works  with  an  ample  supply. 

In  addition  to  the  towing  needed  in  procuring  material  used,  the  steamer  A.  JL 
Humphreys  has  handled  all  barges,  pile-drivera,  quarter-boats;  transported  aU  mis- 
cellaneous material,  subsistence  stores,  and  ice  needed  in  connection  with  the  woib. 
and  still  it  has  not  been  at  all  pressed,  the  distribution  of  its  service  showing  that  it 
was  idle  about  7  per  cent,  of  the  entire  time  that  it  could  have  worked,  exclusive  of 
the  thirty-six  hours  per  week,  from  Saturday  night  to  Monday  morning,  allotted  to 
cleaning  boilers,  making  minor  repairs,  and  rest. 

The  comparative  ease  with  which  the  steamer  accomplished  the  work  devolving 
upon  it  is  due  to  a  combination  of  several  causes,  of  which  the  following  are  promi- 
nent :  First,  it  was  furnished  with  two  electric  lights,  one  a  reflector  revolving  to  ilium* 
inate  distant  objects,  and  to  l>e  used  in  making  landings  at  the  works  and  running 
close  dangerous  reaches  of  river  during  dark  nights,  and  the  other  to  illuminate  tbt^ 
forecastle  for  use  in  making  up  tows,  coaling,  and  handling  material  and  stores  trans- 
ported at  night,  thus  preventing  the  interference  of  darkness  with  the  length  of  • 
working  day.  Second,  the  loss  of  time,  in  making  landings  for  the  purpose  of  learn- 
ing the  wants  of  asaistants  and  other  persons  having  charge  of  working  parties 
served  by  it,  was  reduced  to  a  minimum  by  the  use  of  a  code  of  signals,  by  many  of 
which  the  service  desired  could  be  communicated  at  a  distance,  enabling  the  boat  to 
proceed  directly  with  the  work  instead  of  landing  to  receive  instructions.  Third,  the 
telephone  connecting  each  of  the  Works,  the  depot  and  office,  was  freely  used  during 
the  last  two  months  of  the  year,  in  communicating  with  persons  in  charge  of  construc- 
tion, to  learn  the  wants  of  each  locality,  in  directing  the  movements  of  the  boat,  and 
in  having  supplies  of  material,  subsistence,  fuel,  and  ice  delivei*ed  at  the  depot  or  other 
convenient  points,  and  contributed  largely  to  securing  prompt  service  with  the  least 
possible  expenditure  of  work. 

X.   WEATHER  AND  RIVER  STAGES. 

The  year  was  not  a  favorable  one  either  for  procuring  material  or  for  construction. 
The  river,  which  was  23  feet  above  low-water  on  the  Ist  of  July,  declined  slowly  until 
about  the  Ist  of  September,  when  the  gauge  indicated  8^  feet  above  the  same  plane. 
It  then  rose  to  the  5i0-foot  stage  by  the  middle  of  October.  Thisflood  continued  until 
the  !;^9i-foot  stage  was  reached,  on  the  20th  of  November,  and  then  slowly  receded  to 
17  f«*et  above  low  water,  which  was  the  stage  at  the  end  of  December. 

The  flood  retarded  progress  in  all  field  operations  by  overflowing  the  low  grounds 
which  produced  the  willows  and  other  saplings  suitable  for  brush.  On  this  account 
the  season  was  permanently  closed  at  some  localities  considerably  earlier  than  was 
made  necessary  by  the  weather.  Another  result  of  the  prevailing  high  stage  was  the 
swift  current  and  deep  water  at  the  works,  bringing  immense  masses  of  drift-wood, 
parts  of  which  became  entangled  in  the  piling  of  unfinished  hurdles,  collected  under 
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mattresses,  or  were  driven  with  such  force  against  barges  and  other  vessels  of  the 
equipment  that  they  were  in  constant  danger  of  being  sunk  by  detached  logs  or 
gronnded  by  the  accumulations  under  them.  The  first  half  of  the  year  was  not  made 
unfavorable  by  floods  alone,  the  weather  was  excessively  hot  during  the.  months  of 
July  and  August,  after  which  heavy  rains  followed,  continuing  until  the  loth  of  De- 
cember or  until  the  season  had  closed  at  Arsenal  Island,  Horsetail  Bar,  and  Twin 
Hollows,  west  side. 

About  the  last  of  February,  when  preparations  to  resume  work  were  nearly  com- 
pleted, another  flood  came  suddenly,  beginning  on  Monday  the  *20tb,  after  about  6.75 
inches  of  rainfall  during  Saturday  night  and  Sunday.  The  river  rose  0.8  of  a  foot  in 
twenty-four  horn's  ending  at  1  p.  m.  Sunday,  8.75  feet  from  that  to  the  same  hour 
Monday,  and  7.95  feet  aclditional  before  Tuesday  the  21st,  at  the  same  hour.  During 
part  of  Monday  it  rose  at  the  rate  of  12  inches  per  hour. 

The  flood  reached  its  extreme  height  Wednesday  the  22d,  when  the  stage  of  the 
river  was  28.25  feet  above  low  water  on  the  Walnut-street  gauge,  Saint  Louis.  It 
did  not  seriously  injure  the  works,  but  by  overflowing  the  low  lands  upon  which  wil- 
lows suitable  for  brush  grow,  delayed  the  resumptiou  of  active  fleld  operations  until 
the  ground  became  firm  enough  to  sustain  teams  arter  the  recession  of  the  flood,  which 
was  about  the  3d  of  March,  after  which  the  progress  made  with  all  of  the  works  was 
uninterrupted  until  about  the  last  of  May,  when  the  river  again  left  its  banks  in  the 
low  lands  and  retarded  progress  at  all  of  the  works  by  bringing  large  masses  of  drift- 
wood to  accumulate  against  piles  while  the  works  were  in  an  unfinished  state,  by 
snbmerging  piles  that  had  been  driven  for  hurdles,  by  causing  swifter  currents  in  which 
barges,  pile-drivers,  and  other  vessels  used  in  connection  with  the  work  had  to  be 
handled,  and  by  reducing  the  available  supply  of  stone,  brush,  and  piles,  overflowing 
a  portion  of  the  loading  room  at  the  quarries  from  which  stone  was  procured  and  the 
ground  upon  which  brush  and  piles  grow. 

XI.   QUARTERIXO  AND  SUBSISTING   LABORERS. 

Prior  to  this  year,  when  operations  were  upon  the  basis  of  smaller  allotments  to  be 
expended,  parties  of  laborers  away  from  Saint  Louis  were  subsisted  by  the  United 
States  furnishing  suitable  boats,  shanties,  or  tents  for  quarters,  and  making  arrange- 
ments with  suitable  persons  to  furnish  the  necessary  outfit,  and  board  employes,  fur- 
nishing substantial  fare  at  agreed.rates,  to  be  collected  from  such  employ^  at  the  pay 
table.  That  system  worked  satisfactorily  while  the  number  of  employes  remained 
small,  say  three  hundred  or  less  laborers;  suitable  persons  to  board  that  number  were 
easily  secured ;  but  when  the  demand  was  suddenly  quadrupled,  hy  the  enlarged  field 
of  operations  inaugurated  at  the  beginning  of  this  year,  it  could  not  be  supplied,  and 
on  that  account  the  progress  made  dnring  the  first  half  of  the  year  was  lees  than  it 
otherwise  would  have  been.  For  the  reasons  stated,  that  system  was  abandoned  at 
the  close  of  the  first  half  year;  another  was  formulated  dnring  the  winter  and  intro- 
duced at  the  resumption  of  operations  in  the  spring,  in  which  the  United  States  fur- 
nishes the  outfit  complete,  and  subsists  the  employes  at  all  localities  at  which  they 
could  not  secure  other  satisfactory  arrangements,  making  suitable  reduction  in  their 
rate  of  compensation  to  cover  extra  expenses  incurred  on  that  account.  Introduced 
about  the  1st  of  March,  it  was  in  operation  about  four  months  of  the  year,  a  period  of 
sufficient  length  to  thoroughly  test  it-s  adaptability  to  the  wants  in  connection  with 
operations  for  improving  the  river  based  upon  large  appropriations. 

The  dissatisfaction  among  employes  on  account  of  subsistence  has  been  less  than 
usual  since  this  system  was  introduced,  although  that  did  not  receive  consideration  in 
determining  the  change.  The  great  benefit  that  was  hoped  would  be  derived  from  the 
new  system  of  subsisting  lies  in  the  complete  control  over  the  strength  and  movements 
of  working  parties  that  it  gives  to  the  engineer.  The  hope  that  this  control  would 
be  attained  induced  the  change  of  systems,  and  that  hope  has  been  fully  realized. 

XII.  COMMUNICATIONS. 

Prior  to  the  1st  of  May,  communications  between  the  office,  the  depot,  and  the  works 
were  made  through  the  steamer  A.  A.  Humphreys,  using,  in  cases  of  emergency,  the 
local  trains  on  the  Iron  Mountain  and  Southern  Railway.  These  trains  not  carrying 
mail,  they  were  necessarily  by  messenger,  the  expense  of  which  was  one  of  the  least 
objections  to  the  method;  but  the  delays  in  learning  and  supplying  the  wants  at  the 
works,  necessarily  incident  to  these  slow  methods  are  of  much  greater  importance. 

A  telephone  line  was  established  between  the  United  States  Engineer  Office,  No.  404 
Market  street,  Saint  Louis,  and  the  works  at  Twin  Hollows,  west  side,  with  interme- 
diate stations  at  the  supply  depot  and  Horsetail  Bar.  This  line  has  since  been  ex- 
tended to  the  mouth  of  the  Meramec  River.  This  brought  the  depot  and  works  located 
upon  the  west  bank  of  the  river  into  direct  communication  with  the  office,  and  each 
with  the  others,  while  those  upon  the  east  side  of  the  river  could  readily  send  mes- 


1620   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

8age«  by  small  boat  to  the  nearest  station,  or.  when  important,  the  resident  engineer 
could  come  to  the  nearest  station  for  personal  interview. 

The  telephone  was  freely  used  from  the  date  upon  which  it  was  opened  by  all  who 
were  charged  with  supervision  of  construction  m  reporting  progress  made  and  dif- 
ficulties encountered,  asking  advice,  making  requisitions  for  material  and  subsistence, 
employing  laborers  and  others,  and  in  reporting  every  matter  of  importance  relating 
to  their  respective  works;  and  it  was  also  to  a  large  extent  the  means  used  in  direct- 
ing movements  relating  to  these  works,  based  upon  full  information  received  through  the 
same  means. 

The  cash  value  of  the  telephone  can  scarcely  be  estimated,  because  the  sum  of  the 
savings  due  to  its  use  cannot  be  converted  into  a  cash  equivalent ;  however,  it  helped  to 
reduce  to  a  minimum  the  distances  that  the  steamer  had  to  run  in  delivering  material 
and  other  service  required,  and  this  is  only  one  of  many  items  which  could  be  ena- 
merated.  Broken  machinery  has  been  repaired,  making  requisition  through  the  tele- 
phone for  the  parts  needed  to  replace  those  broken;  forms  of  construction  have  been 
sent,  discussed,  and  moditled  in  accordance  with  necessities ;  in  particular  instances 
lines  of  hurdles  have  beeu  located  after  full  discussion  of  the  merits  of  several  pre- 
liminary ones  examined ;  raftsmen,  when  arriving  out  of  time,  rely  upon  this  source 
tor  instructions  relating  to  the  delivery  of  piles ;  the  details  of  expenditure,  of 
labor,  and  material  for  insertion  in  weekly  reports  have  been  made  and  checked. 
This  enumeration  is  incomplete,  but  is  sutficient  to  show  the  value  of  the  telephone 
for  use  in  connection  with  the  supervision  of  the  works. 

In  this  connection  the  small  boats,  including  skiffs,  yawls,  and  flats,  have  been  of 
great  service  in  delivering  promptly  small  quantities  of  material,  subsistence,  tools, 
and  parts  of  machinery,  for  which  requisition  had  been  made  through  the  telephone, 
whicn  otherwise  would  have  been  delayed  by  waiting  for  the  steamer. 

The  works  being  situated  below  the  supply  depot,  such  delivery  could  be  readily 
made,  and  the  small  boats  were  returned  by  the  steamer,  while  the  oarsmen  returned 
by  train,  when  the  time  lost  in  waiting  for  the  boat  would  be  worth  more  than  the 
cost  of  a  ticket  by  rail. 

Very  respectfully,  your  obedient  servant, 

D.  M.  CURRIE, 

Aaaiatant  Engineer. 
Maj.  O.  H.  Ernst, 

Corj^a  of  Engineers,  U,  8.  A. 


B. 
ARSENAL  ISLAND. 

REPORT  OF  MR.  A.   F.   FREIS,  ASSISTANT  ENGINEER. 

St.  Louis,  Mo.,  July  22,  1882. 

Major  :  I  have  the  honor  to  submit  herewith  a  report  of  the  operations  of  the 
works  at  Arsenal  Island  for  the  fiscal  year  ending  June  30, 1882. 

ARSENAL  ISLAND  PROTECTION. 

The  work  of  completing  the  unfinished  portion  of  the  revetment  at  Arsenal  Island 
was  begun  about  the  1st  of  November,  in  obedience  to  instructions  contained  in  yonr 
letter,  of  which  the  following  is  a  copy : 

"St.  Louis,  Mo.,  September  28,  1881. 

"  Sir  :  It  will  be  necessary,  before  the  close  of  the  present  working  season,  to  complete 
that  portion  of  the  Arsenal  Island  revetment  whicn  was  begun  last  year  and  left  nn- 
finished. 

<*  Yon  will  please  cover  with  riprap  the  upper  part  of  the  bank  to  a  height  of  20  feet 
above  low  water  of  1863,  procuring  the  stone  as  soon  and  as  rapidly  as  convenient 
from  the  Southern  Illinois  penitentiary  at  Chester. 

*<  Yon  are  requested  also  to  ascertain  whether  the  river  bank  below  the  old  work  has 
receded  far  enough  to  justify  its  continuation  downstream,  and  report  the  results  of 
yonr  observations. 

"  Very  respectfully,  your  obedient  servant, 

"O.  H.  Ernst, 
**  Captain  of  Engineer*, 
**Mr.  D.  M.  Currie, 
"  Aeeiatani  Engineer:^ 

Owing  to  the  demand  for  stone  at  the  quarry,  it  could  not  be  secured  in  quantities 
sufficient  to  Justify  beginning  this  work,  after  supplying  the  other  localities  in  this 
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vicinity,  until  abont  the  Ist  of  November,  when,  as  several  barge  loads  had  been 
secured,  work  was  begun  at  the  lower  end  of  that  portion  of  the  revetment  that  ex- 
tended to  the  top  of  the  bank.  The  stage  of  the  river  was  then  abont  23^  feet  on  the 
Walnut-street  gauge  at  Saint  Louis,  or  3^^  feet  above  the  plane  to  which  the  upper  edge 
of  the  revetment  was  to  be  extended,  and,  inconsequence,  the  work  could  not  be  finished; 
but  by  constant  use  of  the  sounding-rod,  the  riprap  was  distributed  very  nearly  in 
equal  thickness  over  the  zone  between  the  upper  edge  of  the  old  revetment,  which 
was  found  at  about  the  10-foot  stage,  and  the  plane  20  feet  above  low  water. 

The  work  was  continued  until  the  17th  day  of  November,  or  fourteen  days  after  it 
was  begun,  when,  on  account  of  the  high  water,  it  was  suspended  to  await  a  more  favor- 
able stage,  and  as  the  general  suspension  of  field  operations  followed  soon  after,  this 
became  final  for  the  season.  Dunug  the  two  weeks  that  work  was  in  progress,  1,400 
linear  feet  of  the  revetment  were  raised  to  the  height  designated  in  the  letter  of  in- 
structions, but  the  stone  may  need  some  redistribution  to  complete  the  work.  The 
f^oints  are  designated  on  the  tracing  by  the  letters  a  h,  Plate  II.  This  leaves  2,100 
inear  feet  unfinished  of  the  3,500  begun  in  1879. 

The  survey  of  the  island,  to  determine  whether  the  river  bank  below  the  old  revet- 
ment has  receeded  far  enough  to  justify  tbe  continuation  of  the  work  downstream, 
was  made  by  Mr.  Wm.  S.  Mitchell,  assistant  engineer,  from  which  the  present  location 
of  the  bank  was  determined,  as  shown  upon  the  tracing. 

Upon  comparing  the  proposed  shore  line  below  the  revetment  with  the  bank,  as 
shown  on  the  tracing,  it  is  found  to  fall. on  the  outside  for  about  one-half  the  distance, 
and  for  the  remainder  of  the  way  it  runs  a  few  feet  inside  of  the  bank,  showing  it  has 
receded  far  enough  to  jnstifv  the  continuation  of  the  work. 

The  work  of  completing  tne  remaining  2,100  linear  feet  of  partial  revetment  was  re- 
sumed on  March  6,  with  a  small  force  ot  men,  and  continued  until  May  6,  when  it  was 
completed;  having  been  carried  to  a  height  corresponding  t.o  a  20-foot  stage,  h  c  rr pre- 
senting the  points  on  the  tracing,  thus  making  a  total  of  4,2U0  linear  feet  of  revet- 
ment placed  upon  the  island. 

An  eddy  which  was  eroding  the  bank  to  a  great  extent  having  formed  at  the  lower 
end  of  the  revetment,  a  series  of  cross-hurdles  were  placed  to  destroy  the  action  of  it, 
Tliere  were  two  lines  placed  at  first,  when  it  was  found  that  the  piles  had  deflected 
the  eddy  farther  down  stream,  and  that  it  was  eroding  the  bank  back  of  those  lines; 
a  third  line  was  then  determined  upon,  whose  shore  end  would  be  such  a  distance 
down  stream  as  to  be  outside  of  all  action  of  it,  and  whose  outer  end  would  cut  the 
eddy  when  it  made  its  turn  towards  the  shore.  After  driving  this  line  and  placing 
wattling  upon  the  three  it  was  found  to  have  effectually  broken  the  current,  and  a 
deposit  commenced  to  form  at  once.  The  work  of  constructing  these  lines  of  hurdles 
commenced  May  fi  and  continued  until  May  17,  when  they  were  compIetAl;  the  aggre- 
gate linear  feet  of  wattling  contained  in  the  tnree  lines  being  325 ;  the  greatest  depth 
of  water  found  at  the  end  of  the  lines  during  construction  being  36  feet.  Tbe  depth 
found  at  the  same  place  at  the  end  of  the  fiscal  year  being  24  feet,  the  soundings  hav- 
ing been  reduced  to  the  same  stage,  soundings  taken  at  other  points  in  the  line  show 
a  corresponding  deposit. 

Tbe  driver  proceeded  on  May  15  to  drive  a  line  of  guide-piles  to  assist  in  the  con- 
struction of  a  mat,  the  piles  being  drivnn  15  feet  between  centers  and  at  such  a  dia- 
tance  from  shore  as  to  allow  the  placing  of  a  foundation  mat  40  feet  in  width,  and 
whose  inner  edge  when  sunk  would  be  in  standard  low  water. 

This  work  continued  without  interruption,  with  an  increased  force  from  May  15 
until  the  end  of  the  fiscal  year,  when  there  had  been  2,800  linear  feet  of  mattress  con- 
structed, 2,4fi0  linear  feet  of  which  was  placed  on  the  bottom  in  good  condition,  the 
remaining  350  feet  being  lost  through  the  giving  way  of  the  piles,  which  allowed  the 
current  to  catch  the  mat  and  tear  it  loose. 

The  points  are  represented  on  Plate  II  by  the  letters  a,  5,  c,  and  d. 

This  mat  was  constructed  directly  on  the  water,  the  outer  edge  of  it  having  been 
lashed  up  to  the  line  of  guide  piles  about  1  foot  from  the'  surface  so  as  to  preveut  the 
current  from  catching  it,  while  the  inner  edge  was  allowed  to  rest  on  the  water.  It 
is  composed  of  two  layers  of  brush  placed  upon  a  frame  grillage,  composed  of  con- 
tinuous poles  laid  6  feet  apart  and  running  the  length  of  the  section,  held  by  cross- 
pieces  at  intervals  of  .6  feet,  tjpon  this  grillage  a  layer  of  brush  is  placed  at  right 
angles  to  the  current,  then  a  second  layer  is  placed  on  top  of  this  parallel  to  the  cur- 
rent. Upon  top  of  this  layer  poles  are  placed  directly  over  and  parallel  to  the  cross- 
pieces  of  the  frame  and  the  whole  bound  firmly  together.  There  were  also  three  lines 
of  wire  placed  the  length  of  each  section  of  the  mat,  a  round  turn  having  been  taken 
around  each  cross-piece  of  the  frame.  The  mat  was  built  in  sections  varying  between 
450  and  724  linear  feet. 

After  completing  this  mat  the  bank  will  be  protected  with  riprap,  starting  from  the 
inner  edge  of  the  mat  and  extending  up  to  a  2id-foot  stage. 

Cross-sections  of  the  two  different  features  of  the  revetment  are  shown  on  Plate  II, 
Figs.  1  and  2. 
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The  following  statement  shows  the  nnmber  of  linear  and  sqnare  feet  of  reTetmoit 
and  mat,  constructed  at  Arsenal  Island  daring  the  fiscal  year  ending  Jane  30,  IdtS: 

Three  thousand  five  hondred  linear  feet  of  revetment  of  abont  40  feet  in  width,  or 
140,000  square  feet. 

Two  thousand  eight  hundred  linear  feet  of  foundation  mat  about  40  feet  In  widti 
or  112,000  squaiv  feet. 

MATERIAL  USED  IN  CONSTKUCTIOX. 

Stone cubic  yards..  5,571.r 

Brush cords..       93u.£ 

Piles  (301  pUcs) feet..       10.6W 

Wire  No.  12 poands..  211 

Rope do 5,(16 

Spikes do & 

Very  respectfully,  your  obedient  servant, 

A.  F.  Freis, 
A$n$tamt 
j.  O.  H.  Ernst, 

CkMrp9  of  Emgimteny  V,  S,  J, 


C.      ' 
HORSETAIL  BAR. 

REPOKJ  OF  MR.  A.  F.  FRKI8,  ASSISTANT  EKGIXKKR. 

Saixt  Louis,  Mo.,  Jmlg  22, 13821 

Major  :  I  have  the  honor  to  submit  herewith  a  report  of  the  operationsof  the  worb 
at  Horsetail  Bar,  both  on  the  Missouri  and  Illinois  shores,  for  the  fiscal  year  endii^ 
June  30,  lt^82. 

First,  in  reference  to  the  works  on  the  west  side,  or  Missouri  shore,  the  present  f«i; 
ditiou  of  which  is  represented  on  the  tracing  of  the  locality,  Plat«  IV ;  also  the  toui 
amount  of  construction  placed  upon  the  same,  different  letters  being  used  todesigatf 
it,  the  notes  of  which  are  placed  upon  the  tracing. 

The  primaif'  line  on  the  west  side  of  the  river  was  located  July  16,  from  its  uppff 
end  near  the  mouth  of  the  River  Des  Peres,  to  the  outer  end  of  dike  1,  points  on  tk 
line  being  fixed  by  clumps  of  piles.    The  lower  part  of  the  line  being  located  Aogv^ 
10,  the  construction  of  this  line  was  pushed  forward  vigorously  from  the  time  of  tk 
location  of  the  first  section  until  about  the  latter  part  of  September,  when  they  wm 
compelled  to  desist  on  account  of  the  high  stage  of  water ;  the  piles  driven  in  thst 
time  having  extended  for  a  distance  of  6,075  feet,  using  1,371  sticks  of  pile  timbtf. 
There  were  also  placed  upon  the  primary  line  5,311  linear  feet  of  foundation  mattre«. 
starting  from  the  river  Des  Peres  and  running  down  to  secondary  hurdle  No.  3 ;  startini: 
again  170  feet  a)x>ve  line  No.  5,  and  extending  to  the  end  of  the  line,  1,000  linear  fcei 
of  curtains ;  starting  50  feet  above  hurdle  No.  1,  and  extending  to  hurdle  line  No.  1 
890  linear  feet  of  ^auk  gates;  starting  ^0  feet  above  hurdle  line  No.  5,  and  ex- 
tending to  within  50  feet  of  No.  6,  3,650  feet  of  wattling,  of  which  450  feet  is  placed  at 
the  head  of  the  Une,  the  remaining  3,200  feet  starting  50  feet  above  line  No.  6;  and  roB- 
ning  to  the  end  of  the  line.    The  discrepancy  between  the  figuree^ven  and  the  meas- 
ured distance  on  the  map  is  owing  to  lapage — ^that  portion  of  the  line  between  second- 
ary lines  Nos.  3  and  5  being  in  an  unfinished  condition  on  account  of  the  suboiergeiic« 
of  the  piles. 

Work  was  resumed  on  the  secondary  hurdles  on  July  11,  and  continued  until  As- 
gust  20,  when  they  were  completed  with  the  exception  ofa  passage-way  for  barges  kfi 
Detween  he  primary  line  and  the  outer  end  «<f  Nos.  2,  3,  4,  6,  7  and  8.  Nos.  2  and  7, 
however,  were  afterwards  extended  to  the  primary  line,  secondary  line  No.  2  havioi: 
been  extended  174  feet,  using  17  piles,  96  linear  feet  of  curtains,  and  92  feet  of  plank 
gates.  No.  3  has  been  extended  266  feet,  using  thirty  piles  and  312  linear  feel  of  cur- 
tains. No.  4  has  been  extended  34<5  feet,  using  forty-two  piles  and  406  linear  feet  ol 
curtains.  No.  5  has  been  extended  509  feet,  using  one  hundred  and  forty-seven  pUfs 
and  596  linear  feet  of  curtains.  No.  6  has  been  extended  5rtl  feet,  using  one  hundred 
and  twenty-two  piles,  620  linear  feet  of  curtains,  and  63  linear  feet  of  plank  gates- 
No.  7  has  been  extended  740  feet,  using  seveutj-six  piles,  ^0  linear  feet  of  curtaiDS. 
and  30  linear  feet  of  plank  gates.  No.  8  has  been  extended  750  feet,  nsinc  one  hun- 
dred and  seventy-seven  piles,  512  linear  feet  of  curtains,  and  314  linear  feet  of  wattliog. 
No.  9  has  been  extended  72  feet,  using  four  piles  and  72  linear  feet  of  gates.    TiMse 
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works  Btood  intact  up  to  June  26,  when  the  main  row  of  piles  of  a  seotioo  of  the  pri- 
mary liDe,  consistiDg  of  about  125  linear  feet,  gave  way.  This  break  started  at  hur- 
dle line  No.  8,  and  extended  up  stream  fbr  the  distance  mentioned ;  the  points  are 
represented  on  the  map  by  the  letters  A  and  k.*"  This  break  was  due  to  the  erosion  of 
the  bottom,  the  depths  of  water  given  by  soundings,  ranging  between  36  and  52  feet, 
the  reading  of  the  Saint  Louis  gauge  being  28.9  feet.  No  attempt  was  made  to  re- 
pair it,  as  the  works  were  all  submerged. 

There  has  been  no  work  done  on  tne  Missouri  side  since  its  discontinuation  in  the 
latter  part  of  September,  1881. 

Appended  is  a  tabular  form  of  the  hurdles  constructed  for  the  present  fiscal  year: 

Location  of  hurdles  constructed  on  Missouri  side  during  fiscal  year  ending  June  30,  1662. 
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1LUN0I8  OR  EAST  SIDE. 

Work  at  this  locality  was  in  progress  at  the  beginning  of  the  present  fiscal  year,  a 
small  force  being  engaged  in  reconstructing  the  primary  line.  This  force  was  not  in- 
creased until  July  10,  on  account  of  the  high-water  that  prevailed  up  to  that  date. 

The  work  on  the  primary  line  had  reached  a  point  200  ieot  below  its  intersection 
with  secondary  line  No.  21,  on  tlie  1st  of  July,  and  was  continued  from  that-point  down- 
stream without  interruption  until  about  the  last  of  September,  when  it  was  suspended, 
as  the  river  had  risen  again,  the  line  having  been  completed  to  its  intersection  with 
secondary  hurdle  No.  29,  with  a  double  row  of  piling  dnven  from  that  point  down  to 
connect  with  secondary  No.  30,  the  length  of  the  Tine  being  4,100  feet,  expending 
thereby  1,052  piles,  2,585  linear  feet  of  foundation  mattress,  2,976  linear  feet  of  curtains, 
and  425  linear  feet  of  wattling. 

The  depths  of  water  upon  the  line  above  secondary  No.  24  were  excessive,  averaging 
between  24  and  26  feet,  with  the  river  at  a  24-foot  stage.  They  were,  however,  only 
equal  to  the  average  depth  found  in  this  vicinity  since  the  works  began,  the  current 
being,  however,  more  favorable  in  velocity  and  direction  than  at  any  preceding  time. 

The  plant  having  been  increased  the  latter  part  of  July  by  five  pile-drivers  and  two 
barge-nats,  a  corresponding  increase  was  made  in  the  working  force.     ' 

The  work  of  repairing  and  extending  secondary  lines  was  commenced  during  the 
month  of  August,  that  of  secondary  27  on  the  18th,  29  on  the  29th,  while  that  of  30 
was  not  commenced  until  September  6. 

The  equipment  was  increased  about  the  Ist  of  September  by  three  new  drivers,  which 
continued  working  at  these  points  until  September  27,  when  two  of  them  were  trans- 
ferred to  commence  work  at  Twin  Hollows.  These  were  followed  about  the  1st  of  Octo- 
ber by  all  excepting  four  of  the  drivers,  the  corresponding  part  of  the  force  going  with 
them.  The  force  remaining  continued  work  upon  these  lines  until  the  last  of  October, 
when  the  pile-drivers  and  part  of  the  force  were  transferred  to  line  No.  18,  to  repair 
and  strengthen  it,  the  remainder  of  the  force  being  transferred  to  the  works  at  other 
localities. 

Advantage  was  taken  of  the  high  stage  of  water  during  the  month  of  October  to 
construct  line  No.  30  across  the  bar,  which  was'^hen  submerged,  but  this  water  caused 
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Mome  damage  to  secondaries  Noa.  27  and  29,  and  retarded  their  progress.  The  fonr  pile- 
drivers,  with  the  requisite  equipment,  continued  the  work  of  repairing  and  strength- 
ening secondary  hurdle  No.  18  until  the  latter  part  of  Novemuer,  when  the  baizes 
and  all  the  drivers,  with  the  exception  of  one,  were  placed* in  winter  quarters.  The 
repairing  of  this  line  continued  until  December  6,  when  the  line  had  been  completed 
to  within  350  feet  of  the  primary  line.  The  plant  was  then  sent  to  harbor,  and  the 
force  disbanded  on  December  8.  Work  was  not  resumed  again  uiVtil  March  20,  when 
the  plant,  consisting  of  three  drivers  and  a  barge,  were  towed  to  the  works,  but  the 
high  winds  prevailing  during  that  season  of  the  year  caused  such  damage  to  the  plant 
as  to  prevent  active  operations  from  being  resumed  until  March  27,  when  the  work 
consisted  of  repairing  breaks  in  the  primary  line  and  secondary  line  No.  18. 

In  making  an  examination  of  the  works  it  was  found  that  the  primary  line  had 
been  damaged  to  a  greater  or  less  extent  from  secondary  line  No.  18  to  line  No.  2A, 
the  breaks  occurring  not  being  caused  so  much  by  the  scouring  out  of  the  piles  as  by 
the  drift  and  ice  flowing  against  them  during  the  winter  and  early  part  of  the  spring, 
which  forced  the  piles  over  and  broke  them,  thereby  permitting  such  a  volume  of 
water  to  pass  through  as  to  eventually  scour  them  out.  The  two  principal  breaks 
occurring  in  the  primary  line  were  between  secondary  hurdles  20  and  22,  and  midway 
between  22  and  24,  that  between  20  and  22  being  400  feet,  starting  260  feet  below  line 
20,  and  extending  downstream;  that  between  Nos.  22  and  24  being  450  feet,  starting 
150  feet  below  line  No.  22,  and  extending  downstream.  The  points  are  indicated  on 
the  trac'ings  by  the  letters  tn,  n,  o,  ;>.  Operations  were  first  resumed  upon  the  gap 
between  lines  20  and  22,  the  force  having  been  able  to  work  to  greater  advantage 
there  than  on  the  one  below,  as  the  piles  at  ei^h  end  of  this  break  were  nearly  aJl 
submerged.  The  throe  drivers  continued  work  upon  this  gap  from  March  27  until 
April  1,  when  a  double  row  of  piles  had  been  driven.  Two  of  the  drivers  were  then 
moved  to  the  lower  gap,  the  water  having  fallen,  while  the  other  driver  commenced 
driving  a  third  row  of  piles,  starting  from  dike  3,  the  intention  being  to  extend  it  to 
the  lower  end  of  the  second  gap.  The  object  of  this  row  was  to  facilitate  the  placing 
of  a  foundation  mattress,  that  is  to  extend  at  least  30  feet  in  front  of  the  main  row. 
This  line  was  mu  down  stream  for  a  distance  of  1,300  feet. 

The  designation  of  the  rows  of  piles  is  as  follows  :  the  middle  being  the  main  row 
the  piles  of  which  are  driven  6  feet  from  center  to  center;  the  back  one  the  bracing 
row,  with  the  piles  driven  12  feet  from  center  to  center,  and  18  feet  back  of  main  row; 
the  other,  the  outer,  with  the  piles  driven  24  feet  from  center  to  center,  and  20  feet  in 
front  of  main  row. 

The  work  of  construction  on  the  break  between  lines  Nos.  22  and  24  continued  until 
April  15,  when  a  double  row  of  piles  had  been  driven.  The  driver  was  then  moved  to 
the  section  of  primary  line  between  secondary  lines  19  and  20,  continuing  work  thereon 
until  the  22d,  when  they  were  placed  upon  secondary  line  18  to  repair  the  ^ap  of  350 
feet  left  open  at  the  end  of  the  first  half  of  the  fiscal  year.  The  remaining  driver 
continued  work  upon  the  outer  row  until  April  22,  when  it  was  compelled  to  desist, 
as  the  water  had  risen  so  as  to  submerge  all  the  lower  end  of  the  works.  It  was  then 
moved  to  the  primary  line  above  secondary  line  20  to  replace  all  piles  that  had  been 
broken  between  that  point  and  line  No.  18,  continuing  to  work  npon  the  same  until 
May  6,  and  from  that  time  until  May  29  it  was  utilized  placing  booms  on  secondair 
line  18  and  primary  line. 

The  two  drivers  that  had  been  moved  to  hurdle  line  No.  18  continued  work  npon 
this  line  until  May  6,  when  all  the  piles  necessary  to  close  the  gap  had  been  driven. 
They  were  then  transferred  to  other  works,  as  they  could  not  be  used  to  further  ad- 
vantage here. 

The  number  of  linear  feet  of  piles  placed  upon  the  primary  line  was  19,483,  of  which 
14,944  feet  were  driven,  consisting  of  360  piles,  and  the  remaining  4,539  feet,  160  piles, 
were  used  as  booms  and  stringers.  There  has  also  been  placed  1,170  linear  feet  of 
foundation  mattress,  starting  100  feet  below  dike  3,  and  extending  IKK)  feet  below  line 
No.  21 ;  1,200  linear  feet  of  plank  gates  starting  from  line  18  and  extending  to  line  20, 
starting  again  350  feet  below  line  20,  anjd  extending  downstream  for  a  distance  of  100 
feet.  On  the  tracing  a,  &,  o,  d  represent  where  tne  gat-es  were  placed,  while  f,  / 
represent  that  of  mattress. 

The  repairs  on  secondary  line  18  were  completed  May  15,  thus  leaving  the  line  in 
good  condition  out  to  the  primary  lin«*. 

This  line  gave  way  again  on  June  9  and  25  respectively,  the  first  break  occurring 
300  feet  and  the  other  800  feet  from  shore.  These  breaks  were  each  about  100  feet 
long.  They  were  due  to  the  great  quantity  of  drift  collected  against  the  line,  and 
forced  the  piles  over,  represented  by  o,  p,  r,  «. 

The  driver  retained  in  harbor  here  was  placed  in  requisition  at  once,  and  the  work 
of  repairing  the  gaps  commenced  and  continued  until  the  end  of  the  fiscal  year,  when 
a  double  row  of  piles  had  been  driven  in  the  outer  gap. 

There  has  been  placed  in  line  No.  18,  8,249  linear  feet  of  piling,  6,735  feet  of  which 
were  driven,  consisting  of  168  piles.    The  remainder,  1,514  feet,  51  piles,  were  used  as 
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stringers  and  booms,  300  linear  feet  of  foundation  mat,  346  linear  feet  of  plank  gates. 
The  two  points  are  represented  by  m  n. 

The  force,  with  the  exception  of  a  few  men,  were  laid  off  on  May  29,  those  re- 
tained being  employed  in  the  constraction  of  gates.  This  force  was  not  increased 
again  dnring  the  fiscal  year. 

The  following  is  the  manner  in  which  the  plank  gates  have  been  placed :  The  gates 
having  been  constrnctecl  on  the  bank  they  were  then  placed  npon  a  barge  and  towed 
to  the  works,  where  they  were  launched  and  float«>d  to  the  place  designated  for  them. 
Strong  hinges  having  been  previously  placed  npon  one  edge  of  the  gate,  these  were 
made  fast  to  the  piles  or  stringers ;  the  other  end  of  it  is  then  forced  under  water  until 
the  current  catches  it  and  places  it  against  the  piles. 

In  such  places  where  the  current  comes  directly  against  the  gates  they  have  been 
found  effective,  but  when  it  cuts  them  obliquely  some  difficulty  has  been  experienced 
in  keeping  them  down  against  the  piles. 

The  gates  are  made  of  yellow  pine,  the  frames  being  constructed  of  8  pieces  of  2  by 
6  inches,  which  are  vertical  when  in  position,  with  inch  boards  placed  upon  them  df- 
agonal ly,  a  space  having  been  left  between  consecutive  boards  equal  to  the  width  of 
the  board ;  they  are  32  feet  in  length,  and  of  a  depth  corresponding  to  the  water  of  a 
20-foot  stage.    See  sketch  showing  elevation  and  section  of  gate  in  position,  Plate  Y . 

One  noticeable  feature  of  the  work  is,  that  when  a  line  has  been  broken  and  a  chan- 
nel  scoured,  this  channel  persists  in  remaining  for  successive  seasons  after  the  line 
has  been  repaired. 

The  following  table  shows  the  location,  extent,  and  character  of  the  work  done  in 
constructing  primary  and  secondary  hurdles  during  the  fiscal  year : 

Location  of  hurdles  constructed  on  IlHnois  shore  during  fiscal  year  ending  June  30,  1882. 
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Tracing  plate  No.  lY  shows  the  condition  of  the  bars  formed  within  the  constmctedr 
works  as  existing  on  June  30,  in  1881  and  1882 — that  of  1881  being  shown  in  a  broken 
liAe,  while  1882  is  shown  in  dotted  outline,  the  stage  of  water  for  presentation  being 
taken  at  12  feet,  while  some  of  the  bars  that  existed  at  the  end  of  the  last  fiscal  year 
made  their  appearance  at  a  higher  stage  of  water  than  at  present. 

The  general  deposit  formed  inside  of  the  works  during  the  present  fiscal  year  has 
been  more  evenly  distributed  than  heretofore. 

The  following  statement  shows  the  material  used  in  the  works  of  construction  at 
Horsetail  Bar,  for  the  fiscal  year  ending  June  30,  1882 : 


MATERIAL  USED  IN  CONSTRUCTION. 

Brush cords..  1,755.54 

Stone cubic  yards..  1,436.54 

Piles  (2,636  piles) feet..  87,298 

Rope pounds..  21,113 

Sprkes do 4,960 

Wire,  No.  12 do....  10.717 

Iron do 19,740 

Nails do....  6,485 

Bolts number..  4,126 

Hinges do 316 

Lumber feet..  36,084 
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ACXIIIART  WORK. 

UpoD  the  approach  of  the  low  stage  of  water,  about  the  middle  of  September,  the 
pver  fell  faster  than  the  bar  was  cut  away ;  the  current  did  not  concentrate  in  one 
channel,  but  spread  over  the  whole  area  between  the  primary  hurdle  lines. 

Three  distinct  depressions  were  perceptible  in  the  reef,  in  each  of  which  tiiere  was 
a  minimum  depth  of  abont  6  feet  when  the  river  reached  the  8|-foot  stage.  Chan- 
nels passed  through  each  of  these  depressions;  one,  flowing  near  to  and  parallel  with 
the  east  primary  line  to  a  distance  of  2,500  feet  below  dike  No.  4,  crossed  the  reef  at  that 
point,  passed  to  the  Missouri  shore  and  reunited  with  the  other  channels  at  the  point 
of  the  bluffs  below  Jefferson  Barracks;  a  second  channel,  which  could  be  run  by 
descending  boats,  diverged  from  the  former  opposite  secondary  line  No.  24,  and  crossed 
the  reef  in  front  of  the  old  quarry  on  the  barracks  reservation ;  the  third  channel 
passed  near  the  works  on  the  west  side  of  the  river,  and  crossed  the  reef  near  the  lower 
end  of  the  primary  line  on  that  side.  The  best  channel  for  navigation  alternated  be- 
tween these  ways,  either  of  which  had  a  greater  depth  of  water  tnan  was  in  the  river 
below,  but  the  one  on  the  west  side  of  the  river  was  decidedly  the  most  desirable  both 
for  navigation  and  for  the  works, 

The  river,  however,  showed  a  tendency  to  concentrat<e  in  the  eastern  channel,  threst- 
i^ning  the  destruction  of  the. works  on  that  side  by  the  scour  which  would  take  place 
along  the  primary  line.  To  prevent  this  and  secure  sufficient  depth  Au  the  navigable 
channel,  the  opening  of  a  channel  through  the  reef  was  determined  upon  and  the  woit 
was  done — the  work  ending  September  17 — by  means  of  water  jets  from  the  Woith- 
ington  pumps  on  4  pile  drivers. 

The  drivers  were  firmly  lashed  together,  two  abreast,  with  the  leads  as  nearly  as 
possible  in  juxtaposition,  and  the  4  jets  brought  together.  Three  anchors  were  laid, 
by  which  the  drivers  were  held  in  the  line  selected,  crossing  the  narrowest  part  of  the 
reef,  and  they  were  drawn  backwards  and  forwards  across  the  bar  by  means  of  the 
steam  windlass  connected  with  the  crab  machinery  of  one  of  the  drivers.  The  greater 
part  of  the  work  was  done  while  they  were  passing  up  stream.  Work  was  beg^  oo 
the  12th  of  September  at  1  p.  m.,  when,  with  9.8  feet  on  the  Walnut  Street  gaage, 
there  was  only  6  feet  of  water  on  the  reef,  and  that  only  in  a  narrow  channel.  Sound- 
ings were  taken  at  two  o^clock  on  the  following  day,  when  8^  feet  was  the  least  depth 
found,  the  river  having  riseu  0.3  of  a  foot  in  the  mean  time,  and  this  depth  was  foiuid 
in  a  channel  of  sufficient  width  for  the  largest  tow  on  the  river.  The  work  was  con- 
tinued during  the  remainder  of  the  week  with  marked  success.  The  least  sounding 
obtained  on  the  17th  of  September  was  9|  feet,  the  river  having  risen  1.3  feet  since 
work  was  begun.  On  October  10,  with  the  water  at  20|<-foot  stage  at  Saint  Louis,  the 
least  depth  in  this  channel  was  24  feet,  showing  a  scour  of  about  7  feet  since  Septem- 
ber 12. 

Very  respectfully,  your  obedient  servant, 

A.  F.  Freis, 

Assistant  Engineer. 

Maj.  O.  H.  Ernst, 

Corps  of  Engineers,  U,  8,  A, 


D. 
TWIN  HOLLOWS,  WEST  BANK. 

REPORT  OF  MR.   W.   S.   MITCHELL,   ASSISTANT  ENGINEER. 

Twin  Hollows,  West  Side,  July  20, 18^ 

Major  :  I  have  the  honor  to  submit  the  following  report  of  the  operations,  for  the 
improvement  of  the  Mississippi  River  liearTwiu  Hollows,  Missouri,  for  the  fiscal  year 
ending  June  30,  1882 : 

That  portion  referring  to  the  work  done  previous  to  January  1.  is  taken  from  there- 
port  of  Mr.  D.  M.  Currie,  superintending  engineer,  for  the  half  year  Immediately  pre- 
ceding that  date. 

An  effort  was  made  to  be^in  the  work  at  this  point  about  September  1,  1881,  buton 
account  of  a  lack  of  facilities  for  subsisting  men  in  large  numbers  in  the  vicinity,  it 
was  found  impracticable  to  begin  until  the  following  month.  During  the  latter  part 
of  September  the  preliminary  work  of  definitely  locating  the  lines  of  the  proposed 
hurdles  was  done.  Also  there  were  erected  a  few  portable  buildings  for  the  accop]- 
modation  of  laborers  on  the  sand  bar,  or  tow-head,  lying  to  the  east  oi  the  line  of  work. 

On  October  3  a  large  force  of  men  with  their  quarters  and  a  complete  outfit  of  tools, 
«&c.,  was  transferred  from  Horsetail  Bar,  and  the  construction  of  the  upper  branch  of 
the  primary  hurdle  was  begun  at  a  point  about  500  feet  below  the  upper  eud,  it 
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having  beou  found  Impossible  to  drive  piles  between  that  point  and  the  shore.  The 
depth  of  sand  was  found  not  sufficient  to  hold  them,  the  strong  current  running  close 
to  the  bank  having  scoured  the  bottom  almost  to  the  bare  rock. 

Soon  after  starting  the  river  began  rising  and  covered  the  sand  bar  near  the  angle 
.in  the  primary  hurdle.  In  order  that  piles  might  be  driven  over  that  portion  of  the 
work  which  was  exposed  at  low  stages,  the  pile  drivers  were  dropped  down  stream  t-o 
the  angle  and  began  driving  over  the  bar.  The  water  continued  to  rise,  and  soon 
reached  a  stage  over  29  feet  on  the  Saint  Louis  gauge,  causing  such  deep  and  strong 
currents  down  the  Missouri  shore  as  to  render  it  impracticable  to  resume  work  at  the 
head  of  the  primary  hurdle  during  the  remainder  of  the  season.  The  construction  of 
a  dike  to  make  this  shore  connection  was  begun,  however,  but  only  one  mattress,  2^ 
by  40  feet  by  100  feet,  was  placed  before  the  tield-work  was  entirely  suspended. 

The  completed  portion  of  the  primary  hurdle  was  thus  left  detached  from  the  shore,, 
and,  in  consequence,  the  silting-np  behind  the  wall  was  not  as  great  as  it  would  have 
been  had  the  connection  been  made,  yet  the  water  during  the  rise  being  very  heavily 
charged  with  sediment,  the  deposit  within  the  areas  protected  by  the  hurdle  was  in 
excess  of  any  expectation. 

Work  for  the  season  was  practically  suspended  November  26,  almost  the  entire  force 
being  then  transferred  to  Twin  Hollows,  east  side,  and  the  equipment  was  placed  in 
winter  harbor.  ^ 

The  small  force  of  men  left  was  engaged  in  placitig  the  mattress  above  referred  to 
and  in  bracing  piles  until  the  middle  of  December,  when  they,  too,  were  transferred 
to  Twin  Hollows,  east  side. 

During  the  time  of  operations,  piles  were  driven  for  5,575  linear  feet  of  primary  hur- 
dle and  250  linear  feet  of  secondary  hurdle.  There  were  placed  1,400  linear  feet  of 
foot  mattress  in  double  widths,  and  3,000  linear  feet  in  a  single  width.  Wattling  was 
done  on  2,375  linear  feet  of  the  primary  hurdle  for  a  depth  of  14  feet. 

On  the  accompanying  tracing'  the  work  done  during  this  season  is  shown  in 
black,  that  in  red  being  the  result  of  the  work  done  between  March  and  July,  1882. 

An  examination  of  the  work  showed  that  the  portion  of  the  primary  hurdle  lying 
above  the  angle  had  been  somewhat  damaged  during  the  winter,  most  of  the  piles  in 
the  up-stream  part,  unprotected  either  by  foot  mattress  or  wattling,  having  been 
scoured  out.  A  few  were  standing,  but  were  so  bent  down  that  it  became  necessary 
to  pull  and  redrive  them.  The  lower  pari,  or600  feet  immediately  above  the  angle, 
was  nnwattled  also,  but  protected  from  scour  by  a  foot  mat  of  single  width.  Here 
the  piles  were  in  good  condition,  only  a  fewrequiring  to  bo  straightened  or  redriven. 

Below  the  angle  1,425  linear  feet  of  hurdle  was  found  entirely  complete  and  unin- 
jured. The  remaining  875  linear  feet  was  also  in  good  order,  though  there  remained 
a  single  width  mattress  to  be  sunk  outside  of  it. 

Field-work  was  resumed  March  13,  four  pile  drivers  being  set  at  work  on  that  day 
to  repair  the  line  above  the  angle  and  to  extend  it  up  stream  as  far  as  possible.  Other 
pile  drivers  were  soon  added  to  the  force  until  ten  were  engaged.  These  dn  vera  were 
placed  at  work  at  the  lower  end  of  the  primary  hurdle  to  carry  it  down  stream  and  to 
extend  the  secondary  hurdles  to  the  Missouri  shore  as  soon  as  the  primary  line  had 
reached  (toints  of  junction  with  them.  Constructing  and  placing  mattresses  was  also 
begun  and  pushed  forward  as  rapidly  as  the  pile-driving  would  permit. 

The  methods  used  in  the  construction  of  these  hurdles  were  pfactically  those  in 
vogue  last  fall.  Piles  were  driven  from  12  to  14  feet  into  the  sand  in  two  rows,  18  feet 
apart,  with  the  piles  space  6  and  12  feet  apart  in  the  front  and  back  rows,  respectively. 
A  mattress  of  two  courses  of  brush  laid  at  light  angles  was  then  constructed  on  a 
strong  grillage  lashed  to  these  piles  for  support.  These  mattresses  were  built  in  sec- 
tions about  100  by  25  feet,  and  as  they  were  completed  they  were  unlashed  from  the 
piles  and  sunk  to  the  bottom  with  stone.  In  secondary  hurdlers  the  single  width  mat- 
tress sufficed,  but  in  the  primary  line  another  width  lapping  about  5  feet  over  the  first 
was  built  on  the  channel  side  of  the  hurdle  and  sunk.  In  very  swift  currents  this  mat 
was  supported  on  a  third  row  of  piles  20  feet  outside  of  the  first  row,  with  piles  spaced 
24  feet  apart.  When  the  currents  weie  not  so  strong  fiats  were  used  instead  of  the 
piles.  The  gunwales  of  these  flats  having  been  raised,  enabling  their  use  in  swift 
water,  this  tnird  row  of  piles  will  in  the  future  be  required  only  where  extraordinary 
difficulty  is  encountered. 

After  the  first  fortnight  wire  was  nsed,  to  the  exclusion  of  hide-rope,  for  binding 
these  mattresses,  Nos.  12  and  14  being  found  so  flexible  as  to  be  easily  handled,  ana 
much  more  strong  and  enduring. 

The  wattling  was  done  in  the  ordinary  way,  the  brush  being  laid  in  courses  and 
jiushed  down  with  hurdling  forks  by  men  working  from  small  flats. 

It  has  been  customary  to  strengthen  the  piles  in  the  wattled  row  by  bolting  each 
pile  at  the  top  to  a  longitudinal  stringer,  and  this  practice  was  followed  wherever  the 
work  had  to  withstand  strong  currents  or  drift,  but  at  other  points  the  stringer  was 


*  Tracing  not  forwarded. 
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omitted,  it  being  tliought  that  the  wattling  binding  against  the  piles  would  furnish 
sufficient  strenffth. 

On  the  completion  of  the  wattling  the  line  was  braced  by  booms  notched  and  drtfl- 
bolted  into  the  head  of  the  piles  in  the  front  row  and  heeled  against  the  bottom  of  Uk 
pile  in  the  second  row.  After  examination' of  old  work  and  experiment  in  placiog 
these  braces  it  was  found  that  the  large  ring-bolt,  used  to  guide  the  lower  end  of  the 
pile  to  its  proper  place,  seldom  succeeded  in  keeping  it  in  front  of  the  guide  pile, the 
current  usually  pushing  it  to  one  side.  This  impaired  the  usefulness  of  the  brace,  u 
it  allowed  the  braced  pile  to  work  to  and  fro  in  the  current.  These  rings  were  conse- 
quently discarded,  and  a  clevis  or  stirrup  made  of  1  inch  round  iron,  snch  a«  is  shovn 
in  the  accompanying  tracing,  Plate  VII,  was  used  in  its  stead.  The  usual  size  of  the 
clevis  was  about  20  inches  in  length  by  12  inches  in  width,  and  with  a  bolt  about  17 
inches  long.  The  end  of  this  bolt  was  heated  and  bent  down  when  x>laced  in  the  pile 
to  prevent  its  working  out.  These  clevises  have  given  satisfaction  wherever  used; 
for,  as  they  can  be  made  to  fit  very  closely  to  the  guide  piles  by  boring  the  hole  for  the 
bolt  wherever  necessary,  they  prevent  the  braces  from  slipping  aside. 

There  was  no  especial  difficulty  experienced  In  building  the  hurdles,  except  that  the 
secondary  lines  could  not  be  brought  nearer  than  to  within  about  250  feet  of  the  shore 
on  account  of  the  deep  water  and  strong  current  which  enters  through  the  openingat 
the  bead  of  the  work.  This  current  has  so  scoured  the  bottom  along  the  MisBOuri  shore 
that  within  150  to  200  feet  of  the  water  edge  the  depths  of  sand  are  insufficient  to  hold 
the  piles.  Especially  was  the  effect  of  this  current  and  the  drift  felt  in  building  the 
secondary  hunlle  No.  1.  This  line  was  driven  and  washed  out  in  places  three  or  four 
times,  and  finally  carried  away  altogether,  although  driven  in  clumps  of  piles  ind 
placed  without  wattling.  It  was  intended  to  protect  the  front  of  this  line  with  bnuii 
curtains,  woven  on  wire,  and  a  number  were  built  for  that  purpose  on  temporary  wayi 
erected  on  small  flats.  Only  one  of  them  was  placed,  however,  the  rapid  accumali- 
tion  of  drift  preventing  the  use  of  the  others  at  that  time.  Drift  has  carried  away 
about  500  linear  feet  altogether  ftt)m  the  other  lines  of  hurdles,  besides  interferiog 
greatly  with  the  constructing  and  sinking  of  mattresses  and  with  the  wattling. 

At  the  head  of  the  work  a  persistent  effort  was  made  to  connect  the  upper  end  of  the 
primary  hurdle  with  the  shore  and  thus  relieve  the  work  below  of  the  pressure  of  yrwt 
which  it  was  called  upon  to  bear  and  which  has  prevented  snch  a  deposit  from  formiDg 
near  shore  as  would  otherwise  have  been  gained.  This  gap,  by  keeping  a  force  of  ma 
engaged  there,  scattered  the  work  over  an  area  extending  1^  miles  up  and  down  streaa, 
making  it  difficult  to  get  from  one  point  of  the  work  to  another  quickly,  and  preveot- 
ing  a  concentration  of  the  force  on  any  one  part  of  the  work. 

At  first  it  was  thought  that  the  gap  could  be  closed  by  anchoring  curtains  or  mat- 
tresses of  brush  on  the  line  and  buoying  their  tops,  hoping  in  this  way  to  secure  a  de 
posit  behind  them  in  which  a  line  of  piles  could  be  driven  reaching  nearly  to  the  shore. 
Of  the  t>eu  curtains  (each  100  by  24  feet)  constructed,  only  two  remained  in  place  after 
launching,  and  these  are  near  shore  at  the  extreme  upper  end  of  the  line.  The  others 
were  launched  in  deeper  and  stronger  water  and  each  in  turn  was  at  once  forced  he- 
low  the  line  and  in  to  the  shore.  They  were  not  lost,  however,  but  were  afterwards 
towed  by  the  steamer  A.  A.  Humphreys  outside  of  the  primary  hurdle  and  placed 
against  it.    The^  were  made  fast  to  the  piles  and  served  instead  of  wattling. 

It  being  thus  impossible  to  use  curtains  for  the  purpose,  it  was  decided  to  build 
floating  sections  of  hurdles  without  wattling,  and  to  sink  them  in  place  like  cribs,  and 
afterwards  to  drop  curtains  in  front  of  them  to  check  the  water.  Such  a  stracture  was 
begun  or}  May  13. 

As  will  be  seen  from  the  tracing,  showing  plan,  section,  and  elevation,  Plate  VIII, 
it  consisted  of  upright  piles  and  their  braces,  bolted  at  the  top  and  joined  at  the  bot^ 
tom  by  a  pile  bolted  to  each,  and  forming  with  them  a  rigid  triangle.  To  a  number 
of  these  triangles,  placed  6  feet  apart,  a  floor  was  bolted.  This  floor  was  made  of 
piles  laid  on  two  sills  and  drift- bolted  to  them,  and  served  to  hold  the  stone  with 
which  to  sink  the  crib.  A  front  and  back  stringer  of  piles  bolted  to  the  uprights  aod 
braces,  and  a  wall  of  pine  lumber  fastened  to  the  uprights  completed  the  structure.  It 
was  244  feet  in  length  by  20  feet  in  width  by  30  feet  in  height.  It  was  hnug  between 
four  barges,  and  on  June  IG  was  floated  out  from  shore  and  sunk  in  place.  While 
sinking,  two  of  the  anchor  lines  with  which  it  was  secured  gave  way,  and  the  crih 
was  bent  in  the  arc  of  a  circle  and  was  sunk  in  that  position.  It  has  not  moved  since, 
nor  shown  any  sign  of  weakness.  This  crib,  built  entirely  of  piles,  proved  werj  heavy 
and  difficult  to  handle,  and  the  plan  was  considerably  modified  in  the  two  which  were 
next  begun.  One  of  these  ('250  feet  long  by  30  feet  wide  by  30  feet  high)  was  intended 
to  complete  the  closing  of  the  gap  at  the  head  of  the  works,  and  &e  other  (200  by 
30  by  20  feet)  to  make  the  shore  connection  in  secondary  hurdle  No.  1. 

In  these  the  width  of  the  floor  is  increased  to  30  feet,  and  it  is  made  of  pine  lamher 
16  feet  by  8  by  6  inches,  drift-bolted  to  three  sills,  spaced  14  feet  apart.  The  siUfl 
were  made  of  piles  scarfed  and  bolted  together,  and  running  the  entire  length  of  the 
crib.    The  triangles  were  made  with  a  vertical  height  equal  to  the  depth  of  water  in 
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which  they  were  to  be  suuk,  and  in  order  to  distribute  their  weight  more  equally  over 
the  floors,  were  so  made  that  the  uprights  and  their  braces  made  equal  angles  with  the 
floor.  To  these  triangles  the  floor  is  hung  by  stumps  leadiug  uuder  the  sill.  The 
front  wall  was  left  on  entirely,  although  the  front  and  back  stringers  were  retained. 
A  stringer  was  also  passed  alou^  the  tops  of  the  piles  and  secured  to  them  with  ring- 
bolts, so  as  to  allow  a  little  motion  to  the  piles  as  the  floor  undulated  in  the  waves. 
In  the  up-stream  crib,  in  order  to  have  the  plane  of  the  triangles  when  placed  in  the 
river  coincident  with  the  direction  ot  the  current,  they  were  placed  at  an  angle  with 
the  axis  of  the  floor.  This,  as  well  as  the  general  arrangement  of  the  parts,  may  be 
seen  in  the  accompanying  tracing,  showing  a  plan,  section,  and  elevation  of  the  crib, 
Plate  IX.  As  the  lower  crib  is  intended  to  stand  at  right  angles  to  the  stream,  the 
opright  triangles  were  placed  at  right  angles  to  the  floor. 

Thus  far  these  cribs  have  fully  justified  expectations,  being  light  enough  to  be  sup- 
ported on  flats  so  that  they  may  be  readily  handled.  In  building  thou,  pile-drivers, 
with  shears  rigged  at  the  leads,  have  been  used  to  lift  the  triangles  and  piles  into 
position  and  to  raise  the  crib  out  of  the  water. 

The  early  and  long-continued  high  water  was  a  source  of  great  trouble  throucbout 
the  entire  season.  From  April  14  to  July  I  the  water  surface  was  never  more  than  3 
Inches  (and  that  for  only  four  days)  below  the  20-foot  level  assumeil  as  the  height  to 
which  the  work  was  to  be  brought ;  and  it  has  been  as  high  as  6  feet  above  it  during 
the  same  time. 

On  account  of  this  high  water  the  force  was  reduced,  June  1,  in  accordance  with  yonr 
verbal  instructions,  from  about  four  hundred  to  one  hundred  men. 

During  the  month  of  June  no  work  was  attempted  save  the  construct  ion  of  the  cribs. 
This  practically  limited  the  working  season  to  two  and  a  half  months. 

During  this  time  the  primary  hurdle  was  extended  7,000  feet,  of  which  2,650  feet 
were  entirely  completed.  A  single  width  mattress  was  sunk  on  1,500  linear  feet  of  the 
old  work,  and  of  this  650  feet  was  also  wattled.  Double  width  mat  was  sunk  over 
2,350  linear  feet  of  the  new  work,  which  remains  unwattled.  On  1,500  linear  feet  the 
piles  alone  were  driven. 

It  was  originally  intended  to  place  the  secondary  hurdles  every  400  feet,  but  it  was 
afterwards  decided  to  increase  this  distance  to  2.000  feet,  and  that  the  new  No.  1 
should  be  built  on  the  line  originally  intended  for  No.  6.  Only  four  of  these  hurdles 
were  begun.  Of  these,  1,800  linear  feet  (Nos.  3  and  4)  were  entirely  completed  and 
the  piles  and  mattress  were  placed  for  1,600  linear  feet  more  (Nos.  1  and  2.)  Altogether 
there  were  wattle<l  4,100  linear  feet  of  hurdle,  averaging  10  feet  in  depth.  lu  addi- 
tion there  were  made  and  sunk  1,040  linear  feet  of  brush  curtains,  averaging  25  feet 
in  width,  and  there  were  woven  on  wire  360  linear  feet  of  curtains  22  feet  in  width. 

One  crib  was  constructed  and  sunk  and  two  others  were  partially  completed. 

In  closing,  I  desire  to  express  my  thanks  to  Messrs.  J.  L.  Duflf^,  Sidney  B.  Cady, 
and  J.  W.  Irwin,  assistant  engineers,  for  the  valuable  assistance  given  by  them  in  the 
prosecution  of  the  work. 

Very  respectfully,  your  obedient  servant, 

Wm.  S.  Mitchell, 

Jasiatant  Engineet\ 

Maj.  O.  H.  Ernst, 

Corps  of  Engineers,  U.  8.  A. 


CARROLL'S  ISLAND. 

REPORT  OF  MR.   C.   V.   MER8EREAU,   ASSISTANT  ENGINEER. 

Twin  Hollows,  East  Side,  July  19,  1882. 

Sir:  I  have  the  honor  to  submit  to  you  the  following  report  of  operations  at  Car- 
roll's Island  for  the  year  ending  June  30,  1882. 

protection  of  Carroll's  island. 

The  protection  of  the  lower  part  of  the  west  bank  of  Carroll's  Island  was  formerly 
considered  a  necessity  in  connection  with  the  improvement  at  Horsetail  Bar,  but  when 
the  flood  of  last  spring  had  subsided^  erosion  of  the  bank  had  ceased.  A  sand-bar  hav- 
ing extended  from  the  head  of  the  island  to  some  distance  below  the  point  where  it 
had  been  most  active,  the  necessity  seemed  to  exist  no  longer,  but  later  active  erosion 
began  on  the  bank  below,  and,  working  up  stream  as  the  water  fell,  reached  a  dis- 
tance of  about  i^  of  a  mile  above  the  foot  of  the  island,  about  the  middle  of  September. 

The  activity  of  this  erosion  was  such  that  the  necessity  of  protecting  the  bank  soon 
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became  evident,  and  that  work  was  begun  October  3,  at  the  upper  point  named,  by 
the  method  designed  for  that  purpose  as  shown  in  drawings  *  furnished  with  your 
verbal  instriictionR,  consisting  of  a  mattress  120  feet  wide  tq  protect  that  portion  of 
the  bank  below  the  plane  of  ordinary  low- water ;  a  revetment  of  stone  between  that 
and  the  2U-foot  stage,  using  loose  brush  mats  to  cover  the  surface  of  any  portion  of 
that  zone  which  happened  to  be  under  wat«r  afc  the  time  that  any  revetment  should 
be  construe t'Cd ;  and  plantations  of  willows  from  that  stase  to  the  top  of  the  bank, 
grading  the  bank  to  a  regular  slope  before  planting  the  willows. 

A  line  of  guide  piles  spaced  15  feet  botwceu  centers  was  driven  as  nearly  as  practi- 
cable 15  feet  inshore  from  the  curve  of  standard  low- water,  following  the  general  align- 
ment of  the  bank;  and  guided  by  this  line  the  mattress  was  (instructed  upon  ftoating 
ways. 

The  length  under  process  of  construction  at  auy  one  time  was  about  25  feet,  which 
was  the  available  width  of  the  barge  upon  which  the  ways  were  floated,  and  also 
about  the  length  of  poles  used. 

The  poles  were  about  6  inches  in  diameter  and  were  made  continuous  by  splicing 
them  together,  for  which  purpose  two  consecutive  poles  were  lapped  about  4  feet,  ana 
were  well  fastened  with  Wire  and  spikes.  The  brush  was  from  2^  to  4  inches  in 
diameter  and  30  to  35  f^et  in  length,  wattled  upon  the  poles  by  passing  a  rod  of  it 
alternately  above  and  below  them. 

The  rods  used  iu  wattling  to  make  a  course  in  the  mattress  were  lapped  abont6 
feet,  but  each  was  left  detached.  The  butts  of  the  rods  at  the  edges  of  the  mattren 
were  turned  out  war.  I  and  about  every  fifth  rod  on  top  or  every  tenth  one  of  the  whole 
was  nailed  to  the  poles  at  each  edge  of  the  mattress. 

One  mattress  was  built  during  the  season,  which  was  found  to  be  1,695  feet  long 
when  comple  ed.  That  the  length  is  greater  than  was  originally  intended  mat 
be  due  to  circumstances  which  prevented  the  floating  of  it  until  1,000  feet  could  b« 
flnished. 

On  account  of  the  drift-wood  under  the  head,  sections  on  the  upper  end  had  to  be 
placed  when  only  about  700  feet  had  been  constructed,  and  in  order  to  complete  the 
section  to  the  original  length,  a  part  only  was  sunk,  leaving  enongh  afloat  tokeeptlif 
connection  unbroken.  Afterwards  the  sinking  followed  the  construction,  about  2D0 
linear  fe<^t  being  left  afloat,  until  the  whole  was  launched  and  sunk  at  the  lower  point 
of  the  island. 

This  experience  indicates  that  mattresses  can  be  continued  and  successfully  placed 
in  sections  of  any  desired  length  under  ordinary  circumstances  of  weather,  drift- wood, 
velocities,  aad  direction  of  currents  during  an  entire  working  season. 

The  placing  of  the  first  section  so  that  its  inner  edge  would  coincide  with  the  curve 
of  standard  low  Water  w.'is  an  interesting  subject  of  study ;  this  required  that  the 
mattress  should  sink  vertically,  neither  dropping  down  stream  nor  beiug  hauled  ap 
stream  during  the  process.  That  was  accomplished  by  attaching  lines  to  its  head, 
long  enough  to  keep  the  up-stream  end  of  the  mattress  practically  in  the  same  vertical 
plane  while  passing  from  the  surface  to  the  bottom,  passing  them  under  the  barge,  and 
making  them  fast  to  suitable  moorings  on  shore  as  a  preliminary  step  toward  sinkin|: 
but,  before  beginning  that  work,  strains  were  brought  npon  these  lines  by  means  ofa 
Spanish  windlass,  heaving  them  so  taut  that  no  slack  was  perceptible.  The  t«nsile 
strain  on  all  the  lines  is  measured  by  the  resistance  that  the  sinking  mattress  offers  to 
he  free  flow  of  the  water.  This  could  not  be  exactly  determined,  the  data  required 
for  such  calculations  being  unknown  and  scarcely  attainable. 

The  experiment  proves,  however,  that  mattresses  can  be  successfully  placed  with 
an  edge  coinciding  with  a  given  line  and  in  long  sections,  or  continuous,  at  nearly  if 
not  quite  all  localities  on  this  section  of  the  river  requiring  protection.  The  depth 
was  not  great,  atnd  the  velocity  of  the  current  at  the  stages  prevailing  while  the 
mattress  was  under  process  of  construction  was  less  than  would  be  found  at  most  of 
the  points  requiring  jirotection  on  account  of  the  volume  of  water  which  flowed 
through  the  passage  east  of  the  island  with  a  greater  velocity  than  that  of  the  main 
channel,  checking  the  velocity  on  the  west  side  of  the  island  farther  up  stream  than 
the  bead  of  the  work. 

The  experiment  was  purposely  tried  in  the  comparatively  slaok  water,  taking  all 
the  precautions  that  would  be  necessary  in  swifter  currents  to  train  the  overseer  and 
others  in  the  details  of  the  work  preparatory  to  making  the  more  severe  test  of  sink- 
ing the  mattress  upon  the  bank  below,  where  both  depths  and  velocity  are  great, 
while  the  direction  of  the  current  sets  across  the  mattress,  forming  conditions  no 
more  favorable  than  would  be  found  at  a  large  majority  of  caving  banks.  About  half 
of  the  mattress  was  placed  on  a  bar  not  less  than  18  feet  above  low  water,  where  the 
bottom  was  from  7  to  10  feet  below  that  plane  when  the  work  was  begun. 

As  a  broad,  high  bar  formed  outside  of  tlie  island  during  the  decline  after  the  Novem- 
ber flood,  work  above  the  plane  of  standard  low  water,  including  the  revetment, 

•  See  Plate  XIV. 
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gradiD^y  and  planting  of  willows,  was  unnecessary  at  that  time^  and  that  part  of  the 
protection  was  left  to  await  future  developments.  The  work  was  completed  on  De- 
cember 10,  1881,  and  the  force  transferi'ed  to  Twin  Hollows,  east  side. 

During  the  season  1,695  linear'feet  of  mattress  TiO  feet  wide  were  constructed  and 
placed,  in  the  construction  of  which  1,467.9  cords  of  brush,  600  cubic  yards  of  stone, 
aod  miscellaneous  material  to  the  value  of  ^898.35  were  expended. 

The  value  of  bank  protection  either  as  a  means  of  improving  or  preserving  a  chan- 
nel often  depends  upon  the  rate  at  which  it  can  be  completed,  and  for  that,  among 
other  reasons,  an  effort  was  made  to  determine  the  maximum  rate  at  which  such  mat- 
tresses could  be  constructed  consistent  with  economy  in  cost.  Unfavorable  circum- 
stances conspired  to  prevent  satisfactory  conclusions  being  reached.  During  a  great 
part  of  the  season  heavy  rains  fell  almost  daily,  the  river  was  high  and  rising.  Targe 
masses  of  drift  accumulated  under  the  mattress,  and  laborers  were  continually  chang- 
ing, few -rem ainiug  long  enough  to  become  expert  in  construction,  most  of  them  moving 
farther  south  as  fast  as  they  came  into  possession  of  sufficient  funds.  Under  such 
conditions  a  fair  test  could  not  be  made,  and  the  maximum  rate  obtained  cannot  be 
considered  as  an  overestimate  of  that  which  can  be  accomplished  under  favorable  cir- 
cumstances. When  working  a  full  force  100  linear  feet  per  day  were  constructed  and 
launched,  which  amount  may  be  increased  as  the  workmen  have  become  expert. 

The  sketch  forwarded  herewith,  Plate  X,  shows  the  location  of  the  work. 
Very  respectfully,  your  obedient  servant, 

C.  V.  Merserbau, 

Assistant  Engineer, 

Maj.  O.  H.  Ernst, 

^  Corps  of  Engineers,  U.  S,  A, 

F. 

TWIN  itOLLOWS,  EAST  BANK. 

report  of  mr.  c.  v.  merserrau,  assistant  engineer. 

Twin  Hollows,  East  Side, 

July  13,  1882. 

Sir  :  I  have'the  honor  to  submit  to  yon  the  following  report  of  operations  at  Twiu 
Hollows,  east  side,  for  thej^ear  ending  June  30,  1882: 

PROTECTION  OF  TWIN  HOLLOWS,  EAST  SIDE. 

The  work  of  protecting  the  bank  at  Twin  Hollows,  east  side,  was  begun  on  Octo- 
ber 26,  18*^1,  by  a  force  ot  men  transferred  from  the  works  at  Carrol Fs  Island. 

The  method  employed  was  that  designed  for  the  purpose.*  It  consists  of  three  parts : 
a  low  water  mattress  120  feet  wide,  tne  shore  edge  of  which  is  placed  on  the  line  of 
standard  low  water;  a  revetment  extending  from  the  edge  of  the  mattress  to  16  feet 
above  standard  low  water;  grading  of  the  bank  to  a  uniform  slope  of  2  to  1  and 
planting  with  willows. 

TJielow  water  mattress,  120  feet  wide,  was  constructed  by  wattling  brush  upon  from 
22  to  30  weaving  poles.  The  number  of  poles  depended  on  the  size  of  the  brush  fur- 
nished, the  short  light  brush  requiring  more  poles  than  the  larger  and  thicker  brush. 
The  poles  were  made  continuous  by  being  lapped  about  4  feet,  spiked  and  wired. 
Their  ends  at  the  head  of  the  mattress  were  s»»cured  by  being  treonailed  to  a  heavy 
cross-piece  by  1^  inch  pins. 

In  the  construction  the  polos  were  evenly  distributed  over  the  ways,  and  the  upper 
ends  secured  to  the  cross  piece.  The  down-stream  ends  were  cut  off  even  witli  the  ends 
of  the  ways.  The  brush  was  then  wattled  on  the  poles  by  passing  a  rod  of  it  alter- 
nately above  and  below  them.  The  brush  was  wattled  on  the  down-stream  end  of 
the  poles,  then  slipped  down  and  made  tight  by  the  use  of  large  wooden  mauls. 
The  brush  used  to  make  a  course  was  lapped  about  6  feet,  but  was  left  detached. 
The  butts  of  the  brush  were  turned  outwards,  .and  every  tenth  one  nailed  to  the 
poles  at  the  edges  of  the  mattress.  The  brush  was  wattled  on  the  poles  to  within  about 
4  feet  of  their  ends.  The  barge  carrying  the  ways  was  th'en  dropped  down  stream 
sufficiently  to  allow  the  portion  of  the  mattress  already  constructed  to  be  drawn  to 
the  lower  ends  of  the  ways.  New  poles  were  then  spliced  on  to  those  in  the  portion 
just  launched  and  the  wattling  continned.  The  amount  of  mattress  under  con- 
struction at  any  one  time  was  from  20  lo  30  feet,  the  latter  being  the  available  width 
of  the  mattress  barge. 


*  See  Plate  XIV. 
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The  size  of  the  poles  ranged  from  2  to  5  inches  at  their  small  ends  and  from  5  to  9 
inches  at  their  lar^r  ends.  The  brush  was  from  20  to  40  feet  long  and  from  1^  inches 
to  4  inches  in  diameter. 

Work  ou  the  mattress  was  begun  on  October  26,  and  pushed  forward  till  December 
10,  when,  all  of  the  brush  having  been  used  from  the  Illinois  shore,  the  mattress  was 
launched  from  the  ways  and  placed.  The  entire  length  of  this  mattress  was  1,245 
feet.  It  was  woven  continuous,  and  no  trouble  was  found  in  making  it  conform  to  the 
general  contour  of  the  bank,  although  there  were  several  short,  siiarp  bends. 

The  storm  of  November  19  and  W  drove  the  mooring  barge  hard  a^ronDd  and 
swung  150  feet  of  the  upper  end  of  the  mattress  in  over  the  guide  piles.  When  placed 
the  inner  edse  was  in  contact  with  the  bank  at  the  water  surface  instead  of  at  the  line 
of  standard  low  water.  This  portion  was  made  to  form  part  of  the  revetment  mst. 
No  trouble  was  experienced  in  sinking  this  portion  of  the  mattress. 

The  mattress  work  was  resumed  on  December  17,  the  brush  being  cut  for  the  par- 
pose  on  Carroll's  Island,  and  248  linear  feet  constructed  before  the  w^rk  was  disccm- 
tinued  on  account  of  unfavorable  weather.  In  sinking  this  small  section  a  piece  75by 
t)5  feet  broke  otf  from  and  was  doubled  under  the  outer  edge,  by  the  strong  current. 
By  loadine;  the  mattress  in  the  middle  the  broken  portion  was  brought  to  the  surface 
and  afterwards  sunk  in  its  proper  position. 

Work  was  discontinued  on  January  8, 1882,  on  account  of  unfavorable  weather. 

During  the  season  6&0  linear  feet  of  loose  brush  mat  for  revetment,  averaging  40  feet 
wide,  was  constructed  and  placed. 

The  work  of  last  season  was  inspected  on  March  7  by  Mr.  J.  O.  Holman,  who  had 
been  appointed  resident  engineer,  and  found  in  good  condition.  During  the  following 
week  a  kitchen  crew  and  part  of  the  outiit  arrived,  and  the  quarters  were  put  in.goo«l 
condition.  The  low  water  mattress  was  begun  on  March  21,  and  has  been  continued 
up  to  the  present  writing,  with  but  few  interrnptions.  It  was  commenced  at  stjition 
14  ^  80  and  made  continuous  to  station  53.  On  April  4,  the  first  400  feet  sunk  easily 
and  ill  good  condition.  The  inclined  portion  was  held  in  position  by  two  small  flat& 
The  storm  of  the  following  week  sunk  one  of  the  flats  and  broke  a  piece  about  30  feet 
by  50  feet  from  the  outer  edge  of  the  mattress.  Considerable  difficulty  was  experi- 
enced sinking  the  next  800  feet  (station  20-station  28).  The  current  was  strong  and  the 
water  from  36  to  40  feet  deep  on  the  outer  edge  of  the  mattress.  Extra  bracing  wae 
put  on  after  each  sink,  still  the  outer  edge  was  broken  more  or  less  between  these 
points.  None  of  the  breaks  extended,  however,  over  50  feet  in  from  the  outer  edge, 
and  they  would  probably  average  about  35  feet. 

On  April  16  the  sinking  from  station  28  to  station  33  was  successful. 

The  siukiug  from  station  34  t-o  station  39  was  attempted  April  27.  Two  mooring 
barges  were  used,  theupperoneatstation34andtheloweroneatstation39.  Lineswen 
made  fast  to  the  mattress  above  and  below  the  barges  so  as  to  give  as  long  a  slope  a& 
possible  between  the  sunken  and  floating  portions.  The  rock  barge  was  placed  jast 
below  the  upper  mooring  barge.  The  mattress  was  sinking  in  good  condition  when 
the  lioes  by  which  the  barge  was  held  parted,  and  the  barges  swung  against  the  mat- 
tress. The  pressure  with  the  inshore  current  pushed  the  mattress  m  against  the  pil- 
ing and  doubled  the  outer  edge  under  to  station  39,  where  it  was  held  by  the  lower 
mooring  barge.  At  station  39  the  mattress  tore  about  two-thirds  across.  This  por- 
tion was  afterwards  examined  by  a  diver,  who  reported  it  about  70  to  85  feet  wide. 
From  station  39  to  station  45  the  mattress  was  suns  in  good  condition.  The  inclined 
portion  below  station  45  was  held  in  positiqn  by  barrels.  On  May  12  an  attempt  was 
made  to  sink  the  mattress  from  station  45  to  station  51,  at  which  point  the  inclined 
portion  was  to  be  held  in  position  by  three  rows  of  barrels.  The  current  was  vciy 
strong  and  struck  the  mattress  obliquely  between  station  45  and  station  51.  The  mat- 
tress parted  at  station  48,  and  it  was  wrecked  as  far  as  the  mattress  barge  at  station 
53.  It  also  carried  away  six  of  the  ways  from  the  barge.  The  wrecked  portion  was 
loaded  and  sank.    It  probably  covered  a  width  of  about  80  feet. 

On  May  15  the  mattress  barge  was  taken  back  to  station  46  and  a  new  mattress  began 
with  a  grillage  of  poles  beneath. 

The  section  extending  from  station  46  to  station  59  -{-  25  was  sunk  on  June  12.  The 
method  of  placing  was  as  follows:  A  line  of  barges  was  dropped  along  the  outer  edge 
of  the  mattress.  They  were  held  in  i>o8ition  by  a  head-line  leading  up  to  the  shore 
and  two  anchors  to  each  barge  placed  quartering  out  and  up  the  stream.  Lines  from 
the  barges  were  made  fast  to  the  mattress,  part  of  them  passing  under  the  barges. 
Sufficient  strain  was  then  put  on  the  anchor- lines  to  hold  the  mattress  out  from  the 
piUng  and  to  prevent  it  sagging  down  stream.  Two  barges  partly  loaded  with  stone 
were  then  hauled  over  the  mattress  near  station  53  and  the  stone  from  one  of  them 
evenly  distributed  over  the  mattress  as  it  was  hauled  up.  In  this  partial  loading  care 
was  taken  not  to  load  the  mattress  more  than  the  lines  from  the  uarges  would  hold 
The  partial  loading  sank  the  mattress  from  2  to  7  feet  below  the  surface  of  the  water, 
and  extended  from  station  46  to  station  53.  The  second  partially  loaded  barge  of  stone 
was  placed  across  the  mattress  just  below  the  mooring,  barge,  and  a  barge  fully  loaded 
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•  « 

Slaoed  aorosa  at  station  53.  The  head  of  the  mattress  heiog  held  from  the  mooring 
arge  was  then  heavily  loaded  and  lowered  into  position.  'Hie  line  leading  under  the 
mooring  barge  and  u^  shore  from  the  head  of  the  mattress  prevented  it  from  sagging 
down  stream.  The  lines  from  the  barges  were  paid  out  gradually  as  a  heavy  sirain 
oame  on  them.  The  upper  portion  of  uie  mattress  went  down  without  a  break  in  it. 
While  the  head  was  being  lowered  the  barge  at  station  {>3  was  being  dropped  down 
over  the  mattress,  loading  it  as  it  went.  Tlirough  mismanagement  of  the  barge  a 
break  occurred  at  station  55^  and  the  outer  edge  was  more  or  leas  folded  for  about  100 
feet.  Between  station  56  and  the  end  of  the  mattress  (station  59  -)-^)  it  went  down 
in  good  condition.  A  new  section  of  mattress  was  immediately  begun,  and  its  con- 
struction is  still  being  pushed  forward.  The  grillage  of  poles  was  dropped  after  the 
first  200  feet.    On  June  30,  964  linear  feet  had  been  constructed. 

The  revetment  had  been  extended  from  station  U  +  ^  t«  station  22,  and  from  sta- 
tion 46  to  station  49  +  50.  The  loose  brash  mattress  under  the  revetment  was  discon- 
tinued below  station  11  -{-  50  and  stone  alone  used. 

Eight  hundred  linear  feet  of  shore  mattress,  averaging  75  feet  wide,  were  put  in. 
That  placed  from  station  14H-50  to  station  17  was  to  bring  the  mattress  work  into 
low- water.  Between  station  33  and  station  37  and  stations  48 — 49 -f- 50  it  was  put 
in  to  stop  caving  of  the  bank. 

The  bank  between  stations  0  aud  21  was  graded  by  the  use  of  the  hydraulic  exca- 
vator. The  ground  was  full  of  brush  and  stumps,  making  it  difficult  to  grade.  The 
average  rate  of  grading  was  about  100  linear  feet  per  day.  High- water  has  prevented 
the  continuation  of  the  grading. 

Five  small  hurdles  were  constructed  for  the  breaking  up  of  eddies.  They  are  lo- 
cated at  stations  14  -f  50,  17,  34, 35,  and  43. 

The  current  appears  to  have  followed  the  mattress  barge  as  it  was  moved  down 
stream,  and  formed  an  eddy  200  or  300  feet  beyond  it. 

The  bank  has  daved  very  rapidly  in  some  places  as  the  mattress  approached  it. 
However,  but  little  caving  has  taken  place  after  the  mattress  has  been  placed. 

The  sketch  forwarded  herewith,  Plate  XI,  shows  the  condition  of  the  work  on  June 
30.    The  red  line  shows  the  location  of  the  shore  line  on  March  27.    That  in  black  is 
the  present  shore  line.    The  soundings  are  those  taken  in  May,  excepting  those  along 
the  mattress,  which  were  taken  as  the  mattress  was  constructed. 

During  the  year  there  have  been  constructed  7,564  linear  feet  of  low  water  mattress, 
5,900  feet  of  which  have  been  placed,  964  feet  are  ready  for  placing,  and  700  feet 
wrecked,  but  on  the  bottom,  in  which  were  expended  4,621.89  cords  of  brush,  2,112.36 
cubic  yards  of  stone,  562  piles,  and  miscellaneous  material  to  the  amount  of  $1,766*51 
(misceUaneons  material) ;  1,950  linear  feet  of  shore  mattress,  averaging  50  feet  wide, 
in  which  were  expended  1,176.81  cords  of  brush,  184.11  cubic  yards  of  stone,  and  mis- 
cellaneous material  to  the  amount  of  $97.05  (miscellaneous  material) ;  1,500  linear  feet 
of  riprap,  in  which  were  expended  709.64  cubic  yards  of  stone. 
Very  respectfully,  your  obedient  servant, 

C.   v.   M£RBE&EAU, 

A98i8tant  Engineer. 
Maj.  O.  H.  Ernst, 

Corps  of  Engineers y  U,  S.  A. 


G. 
BEARD'S   ISLAND. 

REPORT  OF  MR.  J.  W.   RECORD,   ASSISTANT  ENGINEER. 

Beard's  Island,  III.,  July  17,  1882. 

Sir  :  I  have  the  honor  to  submit  herewith  the  following  report  of  operations  a^ 
Beard's  Island  for  the  year  ending  June  30,  1882 : 

I  first  arrived  on  the  ground  on  March  17.  The  island  at  that  time  was  being  cut 
away  at  its  west  bank  from  a  point  about  2,000  feet  below  the  head  of  the  island  to 
the  extreme  lower  end.  For  2,000  feet  below  the  head  of  the  island  there  was  very  little 
waste.  At  the  first  opportunity  I  made  a  survey  of  the  west  bank  of  the  island,  and 
established  a  line,  with  stations  every  100  feet,  to  refer  the  work  to. 

This  survey  showed  that  the  island  had  been  cut  away  at  places  more  than  800  feet 
since  the  survev  was  made  in  1880,  and  an  average  width  of  nearly  600  feet  the  entire 
length  of  the  imand.  The  channel  of  the  river  was  inside  the  position  of  the  old  shore 
line  for  nearly  the  whole  length  of  the  island.  The  current  was  not  very  strong  along 
the  bank  above  station  20,  except  for  a  distance  of  about  WO  feet  at  the  head  of  tho 
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islaxid,  where  it  was  very  strong,  and  its  direction  inclined  nearly  90^  to  the  shor 
line. 

Below  station  20  the  current  was  very  strong,  and  its  direction  also  inclined  to  the 
shore  line. 

The  works  at  this  place  have  heen  the  oonstraction  of  a  hank  protection  and  a 
hurdle  ahout  1,000  feet  long  to  close  a  chute  at  the  head  of  the  island.  The  bank 
protection  consisted  of  a  continuous  mattress  120  feet  wide,*  that  extends  up  to  the 
standard  low  water  line,  and  a  stone  revetment  that  extends  16  feet  above  this  line. 

There  were  delays  in  setting  the  pile-driver  started  which  delayed  operations  several 
days,  and  the  construction  of  the  mattress  was  not  begun  until  the  last  day  of  March. 
Progress  was  quite  slow  at  first,  the  average  amount  constructed  per  day  for  the  first 
week  being  only  54  feet ;  but  the  rate  increased  each  week  as  the  foreman  and  laborers 
learned  to  apply  their  labor  to  a  greater  advantage,  until  it  reached  108^  feet  per  day 
for  the  week  ending  May  13.  The  largest  amount  constructed  in  any  one  day  was 
130  feet.  The  mattress  construction  was  continued  until  1,100  feet  were  completed, 
when  900  feet  of  it  were  sunk.  Sinking  the  mattress  has  been  the  most  difficult  part 
of  the  work  at  this  place.  The  first  900  feet  were  sunk  without  special  difficultj. 
the  current  being  feeble  and  the  water  shallow.  The  barge  of  stone  was  drawn  up 
to  the  mooring  barse  and  stone  thrown  on  the  outside  comer  of  the  mattress.  It  was 
then  allowed  to  sinic,  by  means  of  dropping  lines  fastened  to  the  mooring  barge,  just 
enough  to  let  the  stone  barge  pass  over  it.  Stone  was  then  thrown  over  the  mattrsM 
and  the  end  allowed  to  sink  to  the  bottom.  As  the  barge  drifted  down  broadside 
across  the  mattress  enough  stone  was  thrown  on  to  sink  it.  This  method  of  sinking 
did  very  well  in  a  gentle  current  and  where  the  water  was  not  veir  deep,  but  whei« 
the  water  was  deep  and  the  current  strong  it  was  found  that  it  would  be  necessary  to 
buoy  it  up  at  the  outside  by  means  of  barges  anchored  in  the  stream,  and  not  lesTe 
it  free  to  the  action  of  the  current. 

During  the  month  of  April  1,600  feet  of  mattress  were  constructed  and  some  1,300 
feet  sunk.  After  the  first  900  feet  were  sunk  shorter  sections  of  300  or  400  feet  wonld 
be  sunk  at  a  time,  at  intervals  of  three  or  four  days,  until  2,000  feet  had  been  sank. 

From  station  16  to  station  30  the  shore  line  bends  through  an  angle  of  some  25*^. 
The  current  was  strong  and  its  direction  inclined  to  the  bank.  For  these  reasons  it 
was  thought  best  not  to  sink  short  sections  at  a  time  and  leave  it  to  the  action  of  the 
current  in  the  bends,  but  to  let  it  lie  on  the  surface  of  the  water  until  enough  had 
been  constructed  so  as  to  be  able  to  sink  through  the  worst  place  all  at  once.  On  Mar 
19  the  mattress  was  completed  to  station  33,  of  which  1,300  feet  were  still  on  the  sur- 
face of  the  water.  It  was  intended  to  sink  1,000  feet  of  this  May  20,  but  all  the  stone 
on  hand  was  expended  in  sinking  600  feet.  This  left  the  mattress  in  a  very  bad  con- 
dition. That  part  of  the  mattress  between  the  bottom  and  the  surface  of  the  water 
came  opposite  a  sharp  curve  in  the  mattress.  The  current  was  strong  and  its  direc- 
tion inclined  to  the  bank.  The  sinking  was  done  Saturday  afternoon,  and  no  more 
stone  could  be  procured  before  Monday.  The  mattress  held  together  until  the  even- 
ing of  the  next  day,  when  it  broke.  It  was  made  secure  as  soon  as  possible  by  fasten- 
ing two  lines  at  the  outer  edge,  but  before  this  could  be  done  it  got  badly  skewed; 
the  outer  edge  moving  down  stream,  while  the  shore  side  was  held  by  the  yokes.  On 
the  next  dny  an  effort  was  made  to  sink  the  broken  section,  but  it  was  so  badly  skewed 
that  it  broke  several  times  while  sinking.    It  all  sunk,  but  in  a  very  bad  condition. 

A  mooring  barge  was  then  set  at  station  32  +  50.  Only  360  feet,  however,  had  been 
constructed  when  the  mooring  lines  broke  and  let  the  end  of  the  mooring  barge  swing 
down  stream,  which  crowded  the  ways  barge  against  the  guide  piles  so  hard  that  the 
mattress  could  not  be  continued.  It  was  launched  from  the  ways  barge  and  sunk. 
An  enormous  amount  of  drift  had  collected  under  the  mooring  and  filled  the  entire 
space  between  the  barge  and  the  river  bed  for  one-half  the  length  of  the  barge,  form- 
ing a  kind  of  ^'  rack-heap,''  which  remains  there  to-dav.  During  the  mouth  of  May 
2,(K)0  feet  of  mattress  were  constructed.  I  then  had  orders  to  construct  a  short  section 
of  mattress  to  repair  the  broken  place  in  the  mattress  first  constructed.  It  was  known 
that  it  broke  at  the  shore  ed^e  at  station  26.  A  careful  examination  was  made  at  the 
outer  edge,  but  the  water  being  40  feet  deep  it  was  impossible  to  determine  much  in 
regard  to  its  condition.  I  had  the  mooring  barge  set  at  station  25  so  as  to  be  reason- 
ably certain  the  mattress  would  cover  the  gap.  Three  hundred  feet  were  constructed  at 
this  place.  It  was  finished  June  14,  and  sunk  June  16.  The  velocity  of  the  current  had 
diminished  a  ^reat  deal  here  since  the  first  mattress  was  sunk,  and  it  was  not  necessary 
to  use  a  mooring  barge  alongside  while  sinking. 

A  mattress  was  then  started  at  station  35  4-  50.  It  progressed  very  slowly ;  the 
high-water  and  the  great  amount  of  drift  renaering  its  construction  extremely  diffi- 
cult, so  that  on  June  30  only  540  feet  had  been  constructed. 

None  of  the  stone  revetment  was  laid  until  May  Id,  and  then  only  for  a  short  dis- 
tance at  the  head  of  the  island.    It  was  afterwards  continued  as  fast  as  the  stone  could 


•  See  Plat^XIV. 
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be  obtained,  and  on  June  30  was  completed  as  far  as  station  16  +  50,  with  the  excep- 
tion of  two  small  sections. 

April  26 1  received  orders  to  construct  a  hurdle  to  close  the  chute  at  the  head  of  the 
island.  A  pile-driver  was  immediately  set  at  work  driving  the  piles.  On  May  31  all 
the  piles  were  driven  and  a  foot-mat  450  lone  constructed  and  sunk.  The  high- water 
then  stopped  operations  for  several  days,  and  washed  out  the  piles  for  a  distance  of  150 
feet.  As  soon  as  the  water  fell  below  the  tops  of  the  piles  the  wattling  was  commenced. 
The  sediment  drifted  in  and  deposited  nearly  as  fast  as  the  wattling  was  completed, 
and  the  work  was  pushed  as  fast  as  possible  in  order  to  obtain  the  benefit  of  the  high- 
water.  It  was  completed  June  29,  and  at  that  time  a  deposit  had  formed  nearly  to  the 
top  of  the  piles. 

On  the  accompanying  map*  figures  in  red  indicate  soundings  taken  March  31 ;  fig- 
ures in  black  those  taken  June  30 ;  the  former  soundings  raised  to  the  stage  of  water 
of  the  latter. 

Before  closing  I  will  express  my  thanks  to  Mr.  J.  E.  Savage,  assistant  engineer,  for 
his  intelligent  assistance  and  the  interest  he  has  shown  in  the  work. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Record, 

As8i9iant  Engineer, 

Mf^.  O.  H.  Ernst, 

Corps  of  Engineer  $  J  U,  S,  A, 


H. 
"JIM  SMITH'S." 

REPOKT  OF  MR.   JOHN  O.   HOLMAN,   ASSISTANT  BNO INKER. 

Jim  Smith's,  Iix.,  July  11,  1882. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  preparatory  work  of 
May,  and  the  construction  work  of  June,  comprisiog  all  that  has  been  performed  at 
Jim  Smith's  during  the  fiscal  year  ending  June  30.  1882. 

Four  portable  buildings,  to  be  used  as  office  and  quarters,  were  in  process  of  erec- 
tion from  May  23  to  May  27.  Two  pile-drivers^  on  the  29tn,  30th,  and  31st,  drove  a 
number  of  piles  for  mooring  barges  to  be  used  during  the  construction  of  secondary 
hurdles  at  the  upper  end  of  work. 

On  June  1  the  initial  point  was  changed,  being  moved  up  stream  3,800  feet. 

The  construction  work  has  all  been  on  the  primary  hurdle  line,  beginning  at  the 
upper  end,  and  during  the  month  of  June  there  was  made  850  feet  ol  foot-mattress, 
uf  which  800  feet  was  sunk  into  place :  500  feet  of  wattling  on  primary  hurdle  line, 
varying  from  2  feet  to  22  feet  in  height,  and  250  feet  of  hurdle  mattress  10  feet  in 
width ;  426  piles  were  driven. 

The  tracing  of  the  progress  map,  forwarded  with  this  report,t  shows,  in  addition  to 
the  primary  hui-dle  line  and  the  completed  work,  the  projected  cross  hurdle  lines. 

The  line  F£  was  the  primary  hurdle  line  as  originally  given,  but  this  was  extended 
to  F'  on  June  1.  The  line  F'FE  is  17,125  feet  long.  The  secondary  hurdle  lines,  num- 
bered on  the  tracing  from  1  to  9,  vary  in  length  from  800  to  1,950,  and  have  a  total 
length  of  11,350  feet.  The  shore  lines  are  from  survey  made  June  26  to  June  28,  in- 
clusive. The  dotted  shore  lines  from  survey  of  1881  show  the  bank  receded  750  feet 
at  secondary  hurdle  No.  8,  and  300  feet  at  secondary  hurdle  No.  3.  The  soundings 
were  taken  from  a  yawl  June  29  and  30. 

The  cross  lines  on  FF''  are  100-foot  stations.  On  the  tracing  the  heavy  line  to  sta- 
tion 15,  the  line  to  station  9,  and  the  line  to  8-}- 50  represent,  respectively,  the  drift  row, 
the  hurdle  row,  and  the  bracing  row,  and  the  length  to  which  they  were  extended 
from  F'  by  the  driving  done  during  June. 

A  stringer  has  been  placed  on  the  entire  length  of  the  drift  row,  secured  to  the  pil- 
ing by  large  screw  bolts.  The  depth  of  water  and  strong  current  made  it  necessary 
to  use  these  in  order  to  keep  the  piles  from  working  loose.  The  hurdle  line  has  been 
secured  with  stringers  immediately  after  driving,  and  during  the  high  water  the 
braces  have  been  placed  and  fastened  to  the  hurdle  row  after  the  foot-mattress  is  sunk, 
and  before  the  wattling  is  done.  This  will  not  retard  the  wattling  materially,  for  the 
time  lost  in  passing  brush  around  the  piles  in  the  hurdle  row  and  under  the  stringers 
has  been  regainedby  more  rapid  work  due  to  steadiness  of  the  piles  in  the  hurdle  row. 

'Large  scale  map  not  forwarded.    Location  of  work  shown  on  Plate  XII. 
t  Large  scale  map  not  forwarded.    Location  of  work  shown  on  Plate  YI. 
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The  hurdle  line  is  watUed  to  station  5,  droppine  in  height  from  a  27-foot  stage  at 
the  hank  to  a  2^foot  stage  at  station  5.    The  wattled  onrtain  was  placed  firom  station 
5  to  7  -)-  50.    It  was  bnilt  in  8&-foot  lengths,  and  was  osed  where  the  water  was  too 
deep  to  allow  of  wattling  with  the  forks  now  in  use.    These  wattled  cnrtsins  were 
oonstmoted  in  the  following  manner:  Poles  of  about  35  feet  in  length  were  placed 
aoioss  the  piles,  one  Just  ahead  of  each  hurdling  pile  and  resting  on  the  stringers  of 
the  hurdle  and  drift  rows,  being  secured  by  rope  lashings  to  the  hurdle  stringers.   That 
portion  of  the  poles  between  the  hurdle  and  drift  rows  was  then  woven  with  brash 
to  a  distance  of  10  feet  from  the  drift  piles,  the  men  working  ftom  flats  while  wesT- 
ing.    Fastenings  were  made  with  wiro  to  hold  the  edge  of  the  curtains  securely  to  th« 
poles.    A  sketch  has  been  made,  and  is  forwarded  with  this  roport,  showing  the  plan, 
eleyation,  and  section  of  the  wattled  curtain,  Plate  XIII.    In  the  plan  a  portion  of 
curtain  is  shown  just  before  launching  from  the  stringers  of  the  drift  row.    The  wesT- 
ing-poles  are  lashed  to  the  stringers  of  the  hurdle  row  and  an  anchor-line  is  fastened 
from  the  wattled  end  of  the  upper  weaving-poles  to  a  hurdle  pile  about  100  feet  up 
stream.    Large  stones  are  wired  to  the  upstream  end  of  the  curtain,  which  after  being 
swung  against  the  hurdle  row  by  the  current  will  sink  to  the  foot-mattress.     The  dot- 
ted lines  in  the  section  a  c  give  the  position  after  swinging  aeainst  the  hurdle  row. 
In  sinking  to  the  foot-mattress  the  lines  are  slackened  so  uiat  the  poles  will  rai 
against  the  piles,  as  shown  in  the  elevation.    A  spike  in  the  end  of  the  weaving -polM 
holds  the  curtain  in  place  until  the  wattling,  which,  as  shown  by  the  elevation  and 
section,  embraces  the  pole  and  pile,  thus  effectually  securing  the  wattled  curtain  io 
place. 

From  2,  on  the  Ist  of  June,  the  number  of  pile-drivers  was  increased  to 7  on  the  14th. 
They  were  in  continuous  use  driving,  with  the  exception  of  No.  1,  which  was  used  in 
placing  the  braces  on  the  brace  row  of  piles.  A  brace  was  placed  at  each  brace  pUe, 
secured  to  it  by  a  clevis,  the  upper  end  of  the  brace  being  notched  into  and  bolted  to 
the  hurdle  pile.  The  braces  are  not  quite  in  line  with  the  current,  but  make  an  angle 
of  about  45^  with  the  brace  line. 

Two  sets  of  quarters  on  barges,  and  one  set  on  shore,  have  been  in  constant  use.  An 
additional  set  was  erected  on  shore  at  the  upper  end  of  the  works,  but  was  not  in 
service  during  June. 

I  remain,  very  respectfully,  your  obedient  servant, 

JOHH  O.  HOLMAN, 

A$MHtmt  Bmgimeer. 
MaJ.  O.  H.  Ernst, 

Carps  of  Engineersj  U,  8.  A. 


I. 

ENGINEER  DEPOT. 

report  of  mr.  c.  l.  stevenson,  clerk. 

United  States  Engineer  Depot, 

Saint  LouU,  Mo,,  July  7,  1882. 

Sir  :  Agreeably  to  paragraph  68  of  the  regulations  for  1882, 1  have  the  honor  re- 
spectfully to  submit  a  condensed  report  of  the  operations  at  the  Engineer  Depot  for 
the  fiscal  year  ending  June  30,  1882. 

The  equipment  was  increased  during  the  year  by  the  construction  of  eleven  pile- 
drivers,  numbered  from  11  to  21,  inclusive;  one  hydraulic  excavator,  numbered  1; 
two  mattress  barges,  numbered  2  and  3,  respectively ;  thirty-  seven  portable  shanties 
for  quarters ;  eighty  flat-boats ;  twenty-nine  coal-barges,  of  which  twenty-seven  were 
on  hand  at  the  beginning  of  the  year,  and  two  purchased  since  were  altered  for  barge- 
flats. 

The  pile-drivers  were  built  of  same  general  design  as  those  described  in  previous 
reports,  except  that  the  water  supply  for  pumps  on  those  numbered  from  17  to  21,  in- 
clusive, was  increased  by  enlarging  the  surface  of  the  strainer  from  19  to  50  square 
inches. 

No.  11  was  completed  and  put  into  service  about  the  middle,  and  Nos.  12  and  13 
the  last,  of  July  ;  Nos.  14,  15,  and  16  completed  in  August;  18,  the  last  of  November ; 
and  19  and  21  finished  in  December. 

The  hull  of  excavator  No.  1  is  of  the  same  model  and  dimensions  as  those  for  pile- 
drivers,  with  the  addition  of  a  guard  2  feet  wide  on  each  side.  The  cabin  is  20  feet 
broad,  48  feet  long,  11  feet  high.  It  is  equipped  with  a  Worthington  compoand  duplex 
steam- pump,  having  two  12-inch  and  two  18-inch  cylinders  connected  with  two  cast- 
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irou  »hoes  by  a  7-ineli  copper  pipe.  The  discharge— about  700  gallons  per  minute — 
passes  first  through  a  6-inch  pipe,  then  through  a  x-shaped  pipe,  the  two  anus  being 
A\  inches  each  in  diameter,  and,  connected  with  a  hose  of  same  size,  is  delivered  through 
two  nozzles,  each  2  inches  in  diameter. 

The  excavator— commenced  about  1st  of  Augast — was  completed  October  20. 

The  mattress  barges  are  150  feet  long  over  all,  8  feet  rake,  28  feet  wide,  and  5  feet 
gunwale  depth.  A  bulkhead  rnns  fore  and  aft,  resting  on  an  8  by  10  inch  keelson,  with 
fore  and  ah  strokes  on  each  side  of  the  bulkheads,  having  stanchions  under  the 
middle  streaks,  and  the  beams  and  decks  of  substantial  material. 

Way  pieces  of  oak.  3  by  6  inches,  arranged  for  building  a  mattress  120  feet  wide, 
extend  over  one  siae  15  feet.  These  barges  were  commenced  August  27,  and  com- 
pleted—No. 2  on  the  1st  and  No.  3  on  the  20th  of  October. 

The  flats  are : 

24,  6  feet  broad,  20  feet  long,  12  inches  deep. 

26,  9  feet  broad,  30  feet  long,  16  inches  deep. 

*30,  9^  feet  broad,  35  feet  long,  22  inches  deep. 

Sixteen  of  the  twenty-six  were  subsequently  altered  by  adding  to  the  top  of  the 
gunwales  6  inches,  malung  them  22  inches  deep. 

The  small  flats  are  used  for  calking  barges,  bracing  hurdles,  and  other  light  work, 
and  the  larger  ones  for  general  use  in  connection  with  the  construction  of  hurdles. 

The  portable  shanties  for  quarters  number  as  follows,  viz :  Twelve  mess-rooms  and 
kitchens,  each  20  feet  broad  by  60  feet  long;  fourteen  sleeping-rooms,  each  20  feet 
broad  by  45  feet  long ;  four  foremen's  quarters,  each  20  feet  broad  by  15  feet  long ;  three 
foremen's  quarters,  each  20  feet  broad  by  30  feet  long;  four  offices  and  quarters,  each 
16  feet  broad  by  32  feet  long;  the  latter  for  assistant  engineers.  Each  set  of  quarters 
is  furnished  with  a  proper  complement  of  such  bunks,  tables,  benches,  wash-staads, 
closets,  mess  furniture,  and  cooKing  utensils  as  are  necessary  for  the  service  for  which 
such  quarters  are  respectively  intended. 

The  portable  shanties  (designated  by  letters)  are  similar  to  those  built  last  year, 
which  are  fully  described  in  l£e  last  annual  report. 

The  coal-barges  were  purchased  to  be  altered  for  carrying  material  and  for  other 
service  connected  with  tne  work  on  the  improvement  of  the  river.  They  are  about 
134  feet  long,  24  feet  broad,  and  7^  feet  hold,  and  are  numbered  from  28  to  56,  inclusive. 
They  were  strengthened  by  placing  new  stiffeners  and  side  clamps  the  whole  length, 
most  of  them  with  two  new  fore  and  aft  bulkheads,  new  deck  frames,  decks,  capstans, 
pumps,  timber-heads,  &c. 

Slight  repairs  were  made  to  flat  barges  Nos.  31,  33,  36,  46,  and  46. 

Barges  Nos.  12,  13, 14, 17,  18,  19,  ana  20  were  overhauled  and  thoroughly  repaired, 
most  of  them  receiving  new  deck  frames,  decks,  timber-heads,  and  other  substantial 
repairs. 

A  new  hull  was  built  for  pile-driver  No.  2,  of  same  dimensions  as  those  previously 
made;  a  new  crab  placed  on  pile-driver  No.  5;  new  brace  to  leaders  of  pile-driver 
No.  3;  ways  were  extent^  ed  ana  other  repairs  made  to  mattress  barges  Nos.  2  and  3. 

Bepairs  were  made  to  steamers  Humphreys,  Anita,  and  steam  launch  Hornet.  To  the 
former  guards  and  nosing  on  both  sides  from  bow  to  engine-room,  plank  sheaves, 
kevels,  fenders,  stern  bulkheads,  chocks,  deck  to  the  after  end  of  coal-room,  and  four 
boiler-deck  stanchions  were  renewed;  capstan,  railing  on  both  sides,  and  other  gen- 
eral repairs  were  made.  There  were  added  also  a  bracket-boom,  foundation,  and 
other  necessary  arrangements  for  an  electric  light  on  the  boat.  The  main  and  boiler 
decks  of  the  Anita  were  repaired,  some  of  it  relaid  and  renewed,  the  nosing,  plank 
sheaves,  chocks,  stock-knees,  bits,  caps,  kevel,  and  some  short  hoods  renewed,  and 
other  seneral  repairs  made.  The  steam  launch  Hornet  was  drawn  out  of  water,  over- 
hauled, thoroughly  repaired,  and  painted;  new  cylinder  timbers,  two  strainers  to 
supply  pipes,  and  other  additions  made. 

Preparations  for  an  engineer  depot  on  the  ground  in  front  of  the  old  arsenal  south 
of  Arsenal  street  began  on  the  21st  of  January  by  leveling  the  irregularities  in  the 
ground.  A  portion  of  the  old  arsenal  wall  was  removed  so  as  to  construct  a  roadway 
to  a  landing.  Two  rows  of  piles  driven  for  a  hurdle  line,  which  was  partly  completed, 
a  distance  of  about  135  feet  from  the  wall  into  the  river,  were  used  to  construct  a  road- 
way for  shipping  purposes,  the  way  being  18  feet  broad,  extending  to  a  platform  at 
the  end  of  it  about  20  by  26  feet. 

The  buildings  which  have  been  erected  here  are:  one  office,  16  by  32  feet,  with  8  feet 
ceiling,  which  is  divided  into  two  rooms  of  equal  size  and  used  as  offices  for  the  mate- 
rial and  subsistence  departments,  respectively ;  one  warehouse,  125  by  25  feet,  13  feet 
ceiling,  used  for  storing  material ;  one  warehouse  of  same  dimensions  as  the  last,  used 
for  subsistence  stores.  Under  this  house  is  a  cellar  full  size  of  the  building,  ceiling  6^ 
feet  in  the  clear,  with  solid  stone  walls,  plank  floor,  and  properly  drained  by  pipes 
leading  to  the  river.  One  house,  20  by  40  feet,  8  feet  ceiling,  used  as  carpenter  shop ; 
one  house,  20  by  50  feet,  8  feet  ceiling,  for  blacksmith  shop,  arranged  for  six  forges ; 
one  house,  16  by  70  feet,  8  feet  ceiling,  for  oakum-room. 
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The  blacksmith  shop  and  oakum  house  were  reconstructed  mainly  of  material  re- 
moved from  the  buildings  used  for  same  purposes  at  Marine  avenue.  One  house,  16  by 
20  feet,  8  feet  oeilins,  for  oil-room  and  paint  shop.  All  of  these  buildings  are  substan- 
tially made,  of  good  material,  shingle  roofs,  and  proper  complement  of  glazed  win- 
dows.   The  rooms  for  offices  are  weathered  and  ceiled. 

All  implements,  tools,  appliances,  repairs,  alterations,  and  other  work  of  like  descrip- 
tion needed  from  time  to  time  by  the  several  engineer  and  other  parties  connected 
with  the  works  immediately  below  Saint  Louis,  which  requisitions  in  the  aggregate 
amount  to  a  considerable  number,  have  been  filled  here. 

The  material  for  building  new  hulls  to  pile-drivers  Nos.  3  and  5  has  been  framed  aod 
prepared  to  be  put  together,  but  further  work  thereon  has  necessarily  ceased,  recently, 
on  account  o£  the  extraordinary  high  water  in  the  river. 
With  much  respect,  your  obedient  servant, 

C.  L.  Stevenson, 

Clerl. 
Mig.  O.  H.  Ernst, 
Ci>rp8  of  Engineers. 


K. — Swx>rd  of  gauge  at  Grafton,  111,,  for  the  fiscal  year  ending  June  30,  1882. 
[Height  of  water  above  a  plaoe  200  feet  below  the  Saint  Louis  City  directrix.] 
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h.— Record  ofguuge  at  Alton,  III.,  for  the  fiscal  year  ending  June  30.  1882. 
[Height  of  water  above  a  plane  200  feet  below  the  Saint  Louis  City  directrix.] 
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M.— Record  of  gauge  at  Gray's  Pointy  Miseouri,  for  the  fiscal  year  ending  June  30,  188*2. 
[Height  of  water  above  a  plane  200  feet  below  the  Saint  Louia  City  directrix.  ] 
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7 
8 
11 

L3 
12 
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17 
18 
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19 
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21 
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25 
28 
38 
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81 
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8 
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13 
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3 
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9 
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11.20 
10.80 
10.45 
10.45 
10.00 
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9.75 
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a  10 
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7.85 
6.90 
6.60 
6.45 
6.45 
6.40 
6.30 
6w80 
6.15 
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6.00 
5.95 
5.90 
5.90 
5.90 
6.90 
5.85 
5.85 
5.85 
5.60 
5.30 
5.15 
5.00 
4.90 
4.75 
4.75 
4.75 
4.60 
4.80 
4.90 
4.90 
4.90 
4.90 
6.10 
6.10 
6.10 
6.75 
6.75 
6.75 
6.75 
7.35 
7.46 
7.50 
8.15 
9..'>0 
9.50 

6.15 
6.10 
5.85 
5.85 
5.95 
6.25 
6.25 
6.30 
6.30 
6.35 


Name     of  steamer 
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LouU  anet  CairOj  as  reported  btf  pilots. 


• 

g 

■ 

OB 

Feet, 

1 

1 

1 

• 
- 

1. 

J'Mt. 
12 
12 

1 
• 

1 

1 

1 

0 

1 

Feet. 
16ft 
16ft 

1 

i 

F^t 

9 

1 

FeeL 

1 

« 
.2 

1 

1 

FeeL 
12 
13 

5 

f 

11 

S 

• 

1 

FM. 

• 

i 

m 

Feet 
12 
12 

■ 

a 

1 

H 

a 

9 

9 

9 

10 

1 

"8 
1 

Oft 

■9 

Feet, 

Feet. 

IWt 

Feet 



Oft 

12 



"  1 

18 

16ft 

16 

18ft 



4 

12 

8 

8 
8 

16ft 

18ft 



...•». 

9 

10* 

f 

12 

9 

12 
9 

9 
9 
7 
9 
8 

10ft 


8ft 
9 

10ft 


6 

1? 

? 

12 

8 

"12"' 

7 

■9  ■ 

8 
Oft 

...... 

'"k" 

"Sft 
18ft 

12 

9 


ift 

•  •  «  ■ 

in 

9 

•««■*• 

9 

7 
7 
7 
7 

?* 

6 

7 

8 
9 

in 

9 

8 
8 

7 
8 

"i" 

...... 

9  . 

""»" 

...... 

8 
6 

'^ 

9 



7ft 

9 
8 
6ft 

12 

12 

9 

8ft 

8 

9 
9 
9 



18ft 
12 

9 

"12  " 

7 
9 

6 

" 

10ft 

8 



.  . 

' 

7 

8 

• 

...... 

9 

8ft 

6 

7 

7 

10ft 

8ft 

7 
8 

6ft 

9 

Oft 

? 

6 

5ft 

......1 

8 
9 
7ft 

9 
12 

...... 

12 

7 

18* 

»ft 

9 
9 

8 

9 

10ft 

12 

6 

7ft 

6 

8 

Oft 

7 

5ft 

7 

7 

7 

9 

6ft 

6ft 

8 

9 

5ft 

8 
10ft 

*«•••« 

? 

6 

6ft 

" 

10ft 
8 

8 
8 

"9  ■ 

"12" 

6ft 

8 

7 

8 
8ft 

7 
7 



6 
6 

5ft 

"ift' 

3 



5 

1   ...    . 

1 

1 '.J. 

?':•.::: 

7ft 

8 

9 

...... 

7 

9 

8 
9 

9 

6 
7 
7 

7 
8 
7 
7 
8ft 

8 
8 
9 
8 

8J 
12 

"ioft' 
■ioft 

m 



iSt 

e    

"9" 

9 

10ft 

8 

7ft 

9 

1 

0 

9 

■31::- 

8ft 

■  •  »  « .  • 

» 

■9 

12 

8ft 

9 

8 

1    12 

12 

12 

12 

"9"' 

0 

10ft 

9 
10ft 

16ft 

12 
12 

10ft 
10ft 

9 

9 

9ft 
10ft 

...... 

Oft 

94 
15 

10ft 

...... 

10ft 

10ft 

12 

lOft 

10ft 

12 

10ft 

•  •   •   a    .    . 



8 
6ft 

...... 

9 

9 



lOi 

8 

8 
8 

7 

lOft   

8 

8 
9 

74 
7ft 

7i 

8 
9 
8 
9ft 

ioft" 

12 

'  -  «  ■  •  >  • 

....••'. ... 

8 
8 

9 
9 

12    

1 

1 

9    

81 

12    

n 

1 

8 

lOft  

8 

' 

lot 



9 

8 

8 
8 

lOi    

9 

8 

1642      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

N. — Leptk  of  water  upon  ih^  ban  between  Saimi 


Date. 


1881. 
Aag.  8 

5 

5 

6 

6 

7 

8 

11 

11 

12 

12 

14 

16 

J7 

17 

18 

19 

19 

20 

20 

21 

21 

22 

23 

23 

24 

24 

26 

25 

25 

26 

28 

20 

30 

31 

Sept.  1 

1 

2 

3 

0 

8 

8 

8 

8 

13 

13 

13 

16 

16 

16 

16 

18 

19 

20 

24 

30 

80 

1882. 
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10.00 
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5.90 
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6.75 
6.75 
&75 
7.85 
7.45 
7.50 
a  15 
9.50 
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R2. 

IMPROVEMENT   OF   THE   HARBOR   AND   MISSISSIPPI   RIVER   AT   ALTON, 

ILLINOIS. 

The  Mississippi  Biver  at  Alton  is  shown  on  Plate  XYI.  The  Alton 
landing  lies  just  below  a  sharp  turn  in  the  Illinois  bluff.  The  channd 
of  the  river  for  several  miles  above  the  city  follows  these  blufiOs  in  almost 
a  straight  line.  Beaching  Alton,  it  crosses  to  the  head  of  Ellis  Island, 
leaving  comparatively  dead  water  in  front  of  the  landing,  the  result  of 
which  is  a  shoal.  This  shoal  at  low  water  shuts  off  all  access  by  vessels 
to  the  down-stream  portion  of  the  landing  and  renders  access  to  tbe 
up-stream  portion  inconvenient. 

The  plan  proposed  by  me,  and  adopted  by  a  Board  convened  to  con- 
sider the  subject  by  my  predecessor  in  1880,  was  to  construct  a  dike, 
AB,  beginning  at  a  point  on  the  Missouri  shore  about  1^  miles  above  the 
dam  across  ^ton  Slough  and  running  diagonally  down  stream  a  dis- 
tance of  about  4,800  feet.  If  necessary,  the  dike  was  afterwards  to  be 
continued  upon  a  line  nearly  parallel  to  the  Illinois  shore,  which  made 
a  small  angle  with  the  first  line  of  direction.  The  dike  AB  was  de- 
signed to  collect  all  the  waste  water  of  the  river,  and,  throwing  it  against 
the  channel  as  it  came  down  the  Illinois  shore,  to  divert  the  channel 
and  cause  it  to  attack  the  shoal  in  front  of  Alton.  It  was  to  be  built 
to  a  height  of  14  feet  above  low  water. 

The  execution  of  this  plan  was  begun  this  year,  but  the  method  of 
construction  adopted  was  different  from  that  proposed  in  1880.  I  be- 
lieved at  that  time  that  it  was  worth  while  to  try  the  permeable  system 
in  the  Upper  Mississippi,  but  I  afterwards  became  convinced  that  tiie 
chances  of  its  failure  were  much  greater  than  those  of  success.  Alton 
being  situated  above  the  mouth  of  the  Missouri,  it  would  not  be  judi- 
cious to  apply  it  here.  I  accordingly  prepared  a  design  for  a  dike 
which  should  be  substantial  enough  to  resist  of  its  own  weight  the  de- 
structive forces  of  the  river.  In  its  general  outline  it  resembles  the 
dams  constructed  upon  the  Illinois  and  Upper  Mississippi  for  some  years 
back,  the  principal  new  feature  being  the  method  of  constructing  the 
mattresses.  Its  details  are  shown  on  Plates  XVII,  XVIII^  and  XIX, 
and  are  fnlly  described  in  the  report  of  Mr.  0.  D.  Lamb,  assistant  engi- 
neer, hereto  appended,  marked  A. 

The  work  was  begun  in  September,  but  was  suspended  in  October  on 
account  of  high- water.  This  being  the  low  water  season,  the  foremen 
and  plant  were  kept  together,  in  the  expectation  that  the  rise  was  but 
temporary.  This  proved  not  to  be  the  case,  and  in  November  tbe  force 
was  disbanded,  only  eight  mattresses  having  been  placed  in  position. 
The  work  was  resumed  about  the  1st  of  April,  and  made  satisfactoiy 
progress  until  the  17th  of  June,  when  the  appropriation  became  exhausted 
and  it  was  again  suspended.  The  first  or  bottom  tier  of  mattresses  has 
been  placed  for  a  distance  of  2,040  feet  from  the  Missouri  shore ;  the 
second  tier  for  a  distance  of  780  feet ;  the  third  tier  for  a  distance  of 
1,421  feet }  and  one  mattress  has  been  placed  in  the  fourth  tier. 

The  dike  is  about  one- third  completed.  It  has  caused  a  strong  current 
in  the  desired  direction,  which  is  now  exerting  a  scouring  influence  upon 
the  shoal  in  front  of  Alton.  It  will  no  doubt  remove  a  part  of  the  shoal, 
but  to  fully  complete  the  work  it  should  be  extended  and  raised. 

The  work  was  under  the  direction  of  Mr.  C.  D.  Lamb,  assistant  en- 
gineer, whose  report  is  hereto  appended  and  is  intended  to  form  part  of 
this  report.  It  contains  the  details  of  construction  and  of  the  different 
items  of  cost.    He  was  aided  by  Mr.  Gerald  Bagnall,  assistant  engineeer. 
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The  expenditures  were  $33^32^70^  for  which  sum  23,700  cubic  yards 
of  dike  were  constructed.  The  cost  was  therefore  $1.41  per  cubic  yard, 
all  contingencies  being  included.  A  more  favorable  working  season 
would  have  largely  diminished  the  cost. 

Money  statement 

Julyl,  1881,  amount  available 133,324  70 

July  1,  1882,  amonnt  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 33,324  70 

Amonnt  (estimated)  required  for  completion  of  existing  project *51, 675  30 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  16, 700  00 


A. 

REPORT  OF  MR.   C.   D.    IJiMB,   ASSISTANT  ENOINKER. 

Alton,  III.,  July  1,  1882. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing the  harbor  and  Mississippi  River  at  Alton,  111.,  during  the  fiscal  year  ending  Jane 
30,1882. 

In  accordance  with  your  instructions  received  on  September  16, 1881, 1  proceeded 
immediately  to  Alton  and  made  arrangements  for  carrying  on  the  work. 

The  river  and  harbor  at  that  place  seemed  to  have  nudereone  bat  few  changes  since 
the  survey  of  1879,  the  most  important  being  the  increased  sisse  of  the  body  of  water 
passing  down  on  the  Missouri  side  of  Ellis  Island,  this  part  of  the  river  being  much 
fanrer  relatively  than  in  1879. 

This  change  was  due  partly  to  the  gradual  lowering  of  the  crest  of  the  stone  dike 
behind  the  head  of  EUis  Island,  and  partly  to  changes  in  the  channel  above,  which 
caused  a  large  body  of  water  to  run  down  next  the  Missouri  shore.  There  had  aJso 
been  a  gradual  fiUing  ap  of  the  lower  part  of  the  harbor  on  the  Illinois  side,  but  on 
acoonnt  of  the  prevailing  high  stages  of  river,  steamboats  have  experienced  no  diffi- 
culty during  the  past  year  in  landing  at  any  part  of  the  wharf  above  the  ferry  dock, 
which  lies  at  the  foot  of  the  improved  levee. 

Operations  were  be^n  as  soon  as  the  plant  had  been  towed  to  the  location  of  the 
worK,  and  condnoted  m  accordance  with  yoor  letter  of  instructions  dat-ed  September 
16, 1^1,  of  which  the  following  is  the  substance : 

'*  The  dike  A  B  is  to  be  built  to  a  height  of  14  feet  above  low-water,  made  of  brush 
mattresses  loaded  with  stone,  sunk  tier  upon  tier,  as  shown  in  section  on  Plate  XVII, 
each  layer  to  be  kept  horizontal,  filling  the  deepest  parts  of  the  line  first.  The  lower 
tier  sunk  in  Juxtaposition  with  guide-piles,  driven  40  feet  apart,  upon  the  line  marking 
the  down-stream  edge  of  the  dike,  ana  each  succeeding  tier  to  be  set  baek  8  feet  from 
the  down-stream  edge  of  the  tier  below.  The  mattresses  to  be  42  feet  wide,  2  feet  6 
inches  thick,  and  of  a  length  convenient  for  handling,  constructed  upon  a  grillage  com- 
posed of  eignt  continuous  poles,  fixed  6  feet  apart^  running  lengthwise  of  the  mattress, 
and  held  in  position  by  cross-poles  at  intervals  of  25  feet.  Upon  this  grillage  a  layer 
of  brush  15  inches  thick  to  be  placed  athwart  the  poles,  then  a  second  layer  of  the 
same  thickness,  to  be  placed  at  right  angles  to  the  first ;  upon  this  layer  a  grilla|ge  of 
poles  to  be  placed  athwart  the  mattress,  as  shown  in  the  plan  and  elevation  of  Plate 
XYII.  The  whole  to  be  sewed  through  and  fastened  at  each  intersection  of  the  gril- 
lage poles  with  annealed  wire." 

The  line  of  the  dike  was  located  and  the  driving  of  guide- piles  began  September  27. 
The  extension  of  the  line  was  continued,  with  frequent  interruptions  for  the  purpose 
of  driving  clumps  of  mooring  piles  and  repairing  breaches  made  by  drift,  until  Novem- 
ber 5,  when  the  guide-line  had  been  extended  to  a  length  of  3,6(>0  feet.  The  driving 
of  piles  was  then  discontinued. 

The  construction  of  mattresses  was  begun  as  soon  as  a  supply  of  brush  could  be  pro- 
cured, and  continued  until  six  mattresses  had  been  placed  in  the  deep  water  near  the 
shore  end  of  the  dike,  five  on  the  bottom  and  one  on  the  second  tier.  One  mattress 
was  lost,  after  being  partly  sunk,  by  the  breaking  of  the  lines  used  to  hold  it  in  posi- 
tion. 

*  Estimate  of  last  year  diminished  by  $35,000,  the  amount  allotted  by  Con^rress  from 
appropriation  of  August  2,  1882,  for  improving  Mississippi  River  from  Cairo  to  the 
Illinois  River. 
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Woiic  was  suspended  October  23  on  account  of  the  high  stage  of  water  which  covered 
the  bottom  land  near  the  dike,  where  the  mattresses  were  being  oonstructed.  The  force 
was  not,  however,  disbanded,  and  two  mattresses  were  left  upon  the  ways  partly  fin- 
ished, as  it  seemed  probable  that  the  river  would  soon  subside.  But  as  the  water  con- 
tinued to  rise  doring  November,  and  reports  from  the  upper  river  «we  no  hopes  of  an 
immediate  fall,  the  two  mattresses  on  tne  ways  were  completed  ana  placed,  one  on  the 
second,  the  other  on  the  shore  end  of  the  third  tier.  Work  was  suspended  for  the  season 
November  22,  when  the  tow-boat  was  turned  over  to  its  owners,  the  equipment  having 
been  put  into  winter  quarters  behind  Ellis  Island. 

In  accordance  with  your  letter  of  instructions  dated  November  12, 1881,  the  plant 
and  material  on  hand  were  turned  over  to  Assistant  Engineer  D.  M.  Cnrrie,  the  barges 
being  towed  to  Saint  Louis  by  the  steamer  A.  A.  Humphreys  and  laid  up  behind  utt 
foot  of  Carroll's  Island. 

In  accordance  with  your  letter  of  instructions  dated  March  23,  1882,  operations  were 
resumed  April  3. 

.  Bat  little  change  had  taken  place  in  the  harbor  since  the  work  was  suspended  in  the 
&11.  The  bar  at  the  outer  end  of  the  dike  had  moved  down  stream  about  300  feet,  while 
the  erosion  of  the  Missouri  shore  above  and  below  the  dike  had  become  very  marked^ 
but  the  shore  end  of  the  dike  rested  upon  a  hard  clay  bank,  filled  with  roots,  which 
showed  no  signs  of  cutting. 

The  mattresses  placed  during  the  fall  season  were  found  in  position,  but  most  of  the 
gaide  piles  had  been  carried  away  by  ice  and  drift  during  the  winter. 

The  driving  of  guide  piles  was  begun  April  10,  and  continued  until  the  line  had  been 
repaired  to  a  length  or  3,000  feet.  The  pile-driver  was  then  towed  to  Saint  Loai« 
May  4. 

The  construction  of  mattresses  was  begun  as  soon  as  a  force  of  laborers  could  be  or- 

fanized  and  the  ways  repaired,  the  material  on  hand  at  the  close  of  the  fall  season 
aving  been  returned  by  Assistant  Engineer  D.  M.  Currie. 

Forty-seven  mattresses,  each  80  feet  long,  were  constructed  and  placed  during  the 
last  half  year,  of  which  number  twenty-one  were  placed  on  the  bottom  tier,  extending 
it  to  a  length  of  2,040  feet;  eight  on  the  second  tier,  completing  it  to  a  distance  of  780 
feet  from  its  shore  end ;  seventeen  on  the  third  tier,  which  was  extended  to  a  length 
of  1,420  feet ;  and  one  on  the  shore  end  of  the  fourth  tier,  which  also  served  to  protect 
the  bank  at  the  head  of  the  dike,  being  assisted  by  a  revetment  of  stone,  which  ex- 
tended about  100  feet  above  the  dike. 

The  appropriation  being  nearly  exhausted,  work  was  suspended  June  17.  The  force 
was  disbanded  and  paid,  the  equipment  towed  to  Saint  Louis,  and  the  tow-boat  turned 
over  to  its  owners. 

The  total  number  of  cubic  yards  of  dike  constructed  during  the  year  was  23,700,  of 
which  the  total  cost  was  $33,324.70,  or  $1.41  per  yard.  The  cost  of  the  work  done 
during  the  first  half  year  was  |2.90  per  cubic  yard,  the  season  heing  a  most  unusual 
one  on  account  of  the  heavy  and  frequent  rains  and  the  resulting  high  stage  of  river. 
The  cost  of  the  work  done  during  the  last  half  year  was  but  $1.10  per  yard. 

The  total  number  of  linear  feet  of  mattress  constructed  daring  the  year  was  4,400. 
Of  this  number  4,320  linear  feet  were  successfully  placed. 

The  total  cost  of  building  and  placing  a  mattress  100  feet  long,  42  feet  wide,  and  2i 
feet  thick  was  as  follows : 

112  cords  of  brush,  at|1.94 $217  28 

136  pounds  of  wire,  at  4.96  cents 6  76 

44  pounds  f  Sisal  rope,  at  7.7  cents 3  11 

14.3  pounds  Sisal  hide  rope,  at  7.6  cents 1  09 

Cost  of  material 228  24 

Labor  of  actual  construction 116  39 

Equipment 11  81 

Miscellaneous,  labor,  and  contingencies 110  21 

Cost  of  mattress  ready  for  placing 466  65 

Labor  of  placing $49  37 

152.7  cubic  yards  of  stone,  at  $1.05 161  07 

Towage 77  ;J9 

287  m 

Total  cost  of  mattress  in  position 754  4H 

'*'  Of  the  foregoing  cost.  30  per  cent,  was  expended  for  the  material  and  16  per  cent, 
for  the  labor  required  ror  the  actual  construction  of  a  mattress  100  feet  long;  the 
stone  and  labor  of  placing,  from  21  and  6  per  cent.,  respectively,  of  the  whole  amoont; 
while  27  per  cent,  was  the  aggregate  amount  expended  for  tools,  equipment,  engineer- 
ing, and  contingencies. 
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The  number  and  position  of  the  mattresses  placed  during  the  year  is  shown  in  plan 
and  elevation  on  Plate  XVIII. 

Beferrins  to  this  plate,  it  will  be  seen  that  the  crest  of  the  dike  has  been  raised  to  a 
nearly  uoirorm  heignt  of  about  7  feet  above  low  water,  a  little  higher  than  the  top  of 
the  bar  at  the  lower  end  of  the  line. 

The  placing  of  mattresses  on  the  bottom  tier  was  discontinued  for  a  time  after  it 
had  been  extended  to  a  length  of  about  1,000  feet,  but  as  the  current  sets  strongly 
across  the  line  of  the  dike  at  this  point,  the  bottom  began  scouring  aronnd  the  ontw 
end  of  the  tier,  and  work  upon  it  was  resumed  and  continued  until  its  outer  end  was 
nearly  in  its  present  position.  No  scour  around  the  end  of  the  mattresses  has  since 
been  perceptible,  as  the  current  at  the  end  of  the  line  sets  over  toward  the  water- 
works, running  nearly  parallel  to  the  dike. 

The  effect  of  the  dike  in  its  present  form  upon  the  harbor  below  cannot  i>e  estimated 
until  a  low  stage  of  river,  but  a  large  body  of  water  is  turned  over  toward  the  Illinois 
shore,  and  it  seems  probable  that  a  good  and  convenient  landing  may  be  found  during 
the  lowest  naviffabie  stages  at  any  part  of  the  levee  above  the  ferry  landing. 

A  survey  of  the  harbor  was  made  during  the  latter  part  of  June,  with  the  river 
about  23  feet  above  low  water.  The  soundings  *  taken  at  that  time  are  shown  in 
black  on  Plate  XVI.  They  indicate  that  the  bar  at  the  foot  of  the  harbor  has  moved 
down  stream  several  hundred  feet  since  1879,  and  the  low  water  channel  is  much 
nearer  the  levee. 

In  constructing  mattresses,  the  brush  was  placed  so  as  to  break  joints  as  much  as 
possible.  The  small  ends  of  the  brush  were  allowed  to  project  for  several  feet  beyond 
the  ends  of  the  mattresses,  to  close  any  gaps  left  between  them  when  placed,  and  the 
bottom  laver  of  brhsh  was  so  arranged  as  not  to  catch  upon  the  ways  while  the  mat- 
tress was  being  launched.  The  bottom  grillage-poles  were  fastened  to  the  way-pieces 
with  lashings  of  hide  rope  until  the  mattress  was  ready  for  launchiug. 

The  mattresses  were  wired  or  stitched  with  needles  made  in  accoraance  with  your 
verbal  instructions.  These  needles  were  4  feet  6  inches  louff,  of  three-fourths-moh 
round  iron,  with  a  slot  near  the  point,  and  fitted  with  a  wooden  shank,  as  shown  in 
Plate  XIX,  Fig.  1.  In  using  these  needles  the  wire  is  out  into  pieces  about  32  feet 
long.  A  piece  is  doubled  and  pulled  under  a  top  pole  of  the  mattress  at  its  intersec- 
tion with  a  bottom  grillage.  This  position  is  shown  in  Fig.  2.  The  ends  are  then 
crossed  and  thrust  down  through  the  mattress,  two  needles  being  used  as  shown  in 
Fi^.  3.  One  end  of  the  wire  comes  through  the  mattress  on  each  side  of  the  bottom 
gnllaee-pole.  Both  ends  are  then  taken  ou  t  of  the  needles  by  the  workmen  underneath, 
pulled  taut,  and  again  crossed,  as  in  Fig.  4.  The  ends  are  then  pulled  up  through  the 
mattress  as  the  nellies  are  withdrawn,  and  fastened  with  pliers.  Figs.  5  and  o  show 
the  position  of  the  ends  before  and  after  fastening,  respectively. 

The  length  of  the  mattresses  constructed  during  the  year  was  limited  to  80  feet. 
That  size  was  as  large  as  it  seemed  expedient  to  handle  in  the  strong  current  flowing 
across  the  dike.  Larger  mattresses  mifi^ht  successfully  have  been  placed,  but  in  case 
of  accident  would  have  been  lost,  as  it  was  found  by  experience  that  a  mattress  80 
feet  long  which  had  been  carried  below  the  dike  could  be  towed  back  over  the  line 
only  by  a  large  expenditure  of  time  and  taxing  the  power  of  the  tow-boat  to  its  utmost. 

The  mattresses  were  at  first  constructed  upon  the  floating  ways  designed  for  use  in 
improving  the  Mississippi  River  at  Horsetail  Bar,  and  described  in  the  Report  of  the 
Chief  of  EnglMers,  United  States  Army,  for  1880,  page  1380.  Considerable  delay  was 
caused  by  the  breaking  down  of  these  ways,  the  weight  of  the  mattresses  being  greater 
than  they  were  able  to  sustain.  They  were  finally  disabled  and  abandoned  October 
15.  Meanwhile  the  construction  of  fixed  ways  on  shore  near  the  upper  end  of  the 
dike  had  been  completed.  These  ways  were  made  of  3  by  6  inch  oak  pieces,  42  feet 
long,  set  5  feet  apart  on  rows  of  10-inch  posts.  The  ways  were  continuous  and  could 
be  used  for  constructing  a  single  mattress  210  feet  long.  They  were  used  as  described 
during  tiie  fall  season,  but  were  undermined  and  made  useless  dnringthe  winter,  and 
they  were  entirely  reconstructed  upon  resuming  work  in  the  spring.  Their  inclination 
was  then  increased  to  about  5  on  1  to  facilitate  launching,  and  the  space  between  the 
way-pieces  was  increased  to  7  feet.  As  the  river  fell  in  April  a  shoal  appeared  in  front 
of  the  ways,  and  their  lower  ends  were  extended  out  24  feet  by  oak  pieces,  resting  on 
posts  driven  by  the  pile-driver.  The  river  soon  rose  again  and  rendered  necessary  the 
extension  of  the  upper  ends  of  the  way-pieces,  which  were  lengthened  about  12  feet. 

After  launching,  the  mattresses  were  dropped  down  by  the  tow-boat  alongside  a 
barge  loaded  with  stone,  and  anchored  just  above  the  dike.  The  barge  and  mattress 
were  held  in  position  by  head  and  lines  leading  from  the  barge  to  mooring-piles  or 
anchors  placea  about  1,000  feet  above  the  dike.  Mooring-piles  were  used  during  the 
frill  season,  bnt  they  were  found  liable  to  be  overturned,  and  they  interfered  with  the 
handling  of  the  tow-boat.  Their  use  was  finally  abandoned  in  favor  of  anchors,  two  of 
which,  with  an  aggregate  weight  of  900  pounds,  were  attached  to  each  line,  150  feet 


*  Soundings  omitted  on  small  scale  map. 
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der  the  title  of  ^'  Improvement  of  the  channel  of  the  Mississippi  Biver 
opposite  the  city  of  Saint  Lonis,  Mo." 

Money  statement, 

Jaly  1,  1881,  amount  available 160,000  00 

Jnly  1, 1882,  amount  available 60,000  00 


R4< 

IMPROVEMENT  OF  THE  BilSSISSIPPI  BIVEB  AT  OB  NEAB  CAPE  OIBAB- 
DEAU,  MISSOURI,  AND  MINTON  POINT,  ILLINOIS. 

The  State  of  affairs  existing  at  this  locality  before  the  works  were 
began  is  shown  on  Plate  XX,  constmcted  from  the  survey  of  1880. 
Beginning  at  Kinney  Point,  on  the  Missouri  side,  the  channel  crossed 
over  to  Devil's  Island,  followed  that  shore  down  to  near  the  fDOt  of  tiie 
island,  and  then  crossed  back  to  the  Missouri  shore,  spilling  over  a 
considerable  quantity  of  water  in  the  direction  of  Minton  Point. 

Following  the  Missouri  shore  down  as  far  as  Gape  Bock,  the  channel 
then  gradually  found  its  way  again  towards  the  Illinois  shore,  ito  direo* 
tion  here  being  the  resultant  of  two  principal  components,  viz,  the  main 
body  of  water  flowing  by  Gape  Bock,  and  that  flowing  by  Minton  Point. 
Thus  far  the  location  of  the  channel  was  favorable  for  fdmishing  deep 
water  to  the  Gape  Girardeau  landing.  Following  its  general  law,  its  ten- 
dency was  to  leave  the  Illinois  shore  somewhere  above  Wahoo,  and,  cross- 
ing again,  to  strike  the  Missouri  shore  just  above  Gape  Girardeau,  and  to 
flow  along  the  front  of  the  town.  In  its  eflbrt  to  do  this  it  was  impeded 
by  the  long  conical  bar  which,  beginning  justbelowOape  Bock,  extended 
out  like  an  index-finger  towards  the  middle  of  the  river  and  down  in 
front  of  Cape  Girardeau,  leaving  deep  water  inside  of  it  next  to  the 
town.  Forced  out  of  its  natural  course  the  channel  was  split  up  into 
several  lines  of  deepest  water,  one  of  them  returning  to  the  Illinois 
shore,  and  two  of  them,  after  being  reunited,  passing  over  to  the  lower 
extremity  of  the  Capo  Girardeau  landing.  On  neither  of  these  lines 
could  more  than  4^  feet  be  carried  through  at  low  water,  and  the  width 
for  that  depth  was  so  small  and  the  difficulty  of  following  it  was  so 
great  that  practically  a  considerably  less  depth  was  available  for  navi- 
gation. A  navigable  depth  of  from  5  feet  to  5  feet  4  inches  was  con- 
stantly reported  by  pilots  during  the  autumn  of  1880,  at  stages  from  4 
feet  to  4  feet  4  inches  above  low  water.  This  state  of  affairs  was  inju- 
rious not  only  to  the  town  of  Gape  Girardeau,  but  also  to  the  general 
navigation  interest.  In  order  to  reach  the  town,  boats  were  compelled 
to  approach  from  below;  and  in  leaving  it^  to  back  oat  The  bar  was 
growing,  and  threatened  to  cut  off  access  altogether. 

To  correct  these  evils  it  was  necessary  to  collect  all  the  channels  oppo- 
site  Gape  Girardeau  into  one,  and  force  that  one  through  the  long,  coni- 
cal bar  before  described.  The  thickness  of  the  bar,  measured  on  the 
line  of  the  proposed  channel,  was  about  half  a  mile.  To  close  the  exist- 
ing channels  by  a  single  dike,  built  opposite  the  town,  would  have  been 
to  place  in  the  river  an  obstruction  to  navigation  which  for  the  time 
being  would  be  a  greater  nuisance  than  the  bar.  Moreover,  such  a  dike 
would  necessarily  be  expensive  and  difficult  of  execution,  since  it  must 
form  a  greater  obstruction  to  the  flow  than  a  bar  half  a  mile  thick. 
A  different  solution  of  the  problem  was  sought,  in  the  belief  that  it  was 
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not  necessary  to  limit  the  location  of  the  works  to  the  immediate  vidn- 
ity  of  the  obstacle.    In  my  project  of  January  12  1881„  I  said: 

The  comparatively  feeble  scoaring  power  of  the  river  is  dne  to  the  diflpenion  of  iti 
waters.  In  the  present  condition  of  the  Mississippi  a  disi>ersion  oocnrs  at  nearly 
every  oroesing.  A  dispersion  at  one  crossing  redaces  the  volnme  and  the  living  fone 
of  the  channel,  and  sends  down  to  the  next  crossing  a  considerable  body  of  water  ts 
contend  with  instead  of  aiding  it,  thus  rendering  a  farther  dispersion  mnch  easier. 
Hie  dispersion  here  facilitates  the  next,  and  so  on.  If  works  be  constructed  to  con- 
centrate the  water  at  any  one  crossing  tbey  cannot  fail  to  have  a  beneficial  effect  npoo 
all  the  crossings  for  a  long  distance  below.  A  limit  will  finally  be  reached,  however, 
when  the  benefit  will  cease  to  be  visible  and  practical.  What  that  limit  is  can  be 
ascertained  only  by  experience.  It  is  believed  that  3  or  4  miles,  which  will  genenSr 
include  two  or  three  crossings,  is  far  within  the  limit,  and  that  it  may  be  aasmned  win 
oertainty  that  the  works  designed  for  the  improvement  of  one  crossing  may  be  dti- 
tribnted  over  all  the  crossings  for  a  distance  of  at  least  3  or  4  miles  above. 

A  dike,  E  F,  was  accordingly  proposed  near  Minton  Point,  to  ran  oat 
from  the  foot  of  Devil's  Island  obliquely  down  stream.  The  function 
of  this  dike  was  to  shut  off  the  flow  towards  Minton  Point^nd  to  send 
the  river  down  from  this  place  in  concentrated  shape.  The  channel 
issning  from  Gape  Bock  wonld  have  no  contending  stream  to  force  it 
ont  of  its  natural  path.  It  would  cross  over  to  the  Illinois  shore  in  ft 
compact  body,  and  retumiug  against  the  Gape  Girardeau  bar,  would 
strike  it  as  one  immense  jet  of  water.  It  was  not  expected  that  this 
dike  alone  would  complete  the  removal  of  the  bar.  A  dike,  G  D,  opposite 
Gape  Girardeau,  was  designed  to  complete  ttie  work.  It  was  to  be  con- 
structed after  the  completion  of  the  work  near  Minton  Point,  when  it 
was  expected  it  could  be  placed  without  interfering  with  navigation. 

Before  the  works  could  be  begun  a  number  of  changes  from  the  con- 
ditions shown  on  the  map  occurred,  the  most  important  of  which  were 
a  large  increase  in  the  volume  of  water  flowing  by  Minton  Point  and  a 
marked  increase  in  the  height  and  size  of  the  bar  in  the  front  of  Gape 
Girardeau.  The  volume  flowing  by  Minton  Point  was  about  equal  to 
that  in  the  steamboat  channel,  and  had  an  equal  depth.  Heavy  caving 
of  the  bank  was  going  on  near  Minton  Point.  The  bar  in  front  of  Gape 
Girardeau  had  received  deposits  from  10  to  15  feet  in  thickness,  and 
portions  of  it  were  dry  at  a  stage  18j^  feet  above  low  water.  At  its  low- 
est i>oint,  towards  its  upstream  end,  there  was  a  depth  of  but  2^  feet 
of  water  at  a  stage  7.2  feet  above  low  water.  The  width  of  the  deep 
water  inside  the  bar  next  to  the  landing  was  diminished  to  from  200  to 
400  feet.  These  changes  did  not  involve  any  important  modifications 
of  the  plan,  but  they  indicated  the  necessity  of  its  immediate  execution. 

The  work  was  begun  in  August  last,  near  Minton  Point,  the  system 
of  construction  employed  being  the  same  as  that  used  under  my  direc 
tion  elsewhere  upon  the  river  below  the  month  of  the  Missouri.  Witiiin 
a  month  after  beginning  the  work  its  influence  upon  the  Gape  Girar- 
deau bar  was  perceptible. 

The  primary  hurdle  E  F  was  still  unfinished  when  the  water  began 
to  cut  through  the  bar  and  to  wash  away  the  side  of  it  next  the  town. 
This  action  increased  as  the  works  progressed,  until  there  was  in  Octo- 
ber a  navigable  channel  over  the  bar  and  a  strong  draught  of  water 
down  the  shore  inside.  A  heavy  rise  in  the  river  at  this  time  hastened 
the  work  of  excavation.  By  the  Ist  of  December  the  bar  had  practi- 
cally disappeared.  The  desired  object  had  thus  been  attained  by  the 
construction  of  works  located  more  than  3  miles  distant,  and  with- 
out in  any  manner  obstructing  navigation.  The  works  opposite  Cape 
Girardeau  became  unnecessary  except  as  a  preservative.  In  that  ca- 
pacity, however,  they  were  considered  important.  The  prolonged  higb- 
water  of  last  autumn  and  this  spring  has  caused  material  changes  in 
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the  location  of  the  channel  in  the  vicinity  of  Devil's  Island  and  above. 
Under  the  new  circumstances,  the  works  erected  last  antnmn  conld  not 
be  expected  to  keep  the  channel  permanently  in  ftont  of  Gape  Girar- 
deau, notwithstanding  the  fact  that  they  caused  it  to  go  there.  To  in- 
sure  its  present  location  under  all  circumstances  of  approach  from  above, 
the  works  opposite  the  town  are  required.  They  were  begun  in  April, 
but  the  original  plan  was  modified  by  leaving  out  fdl  the  secondary 
hurdles^  retaining  only  the  primary  hurdle  0  D.  At  the  end  of  the 
year  this  hurdle  had  reached  a  length  of  600  feet. 

Enlarged  sections  of  the  river  in  firont  of  Gape  Girardeau,  taken  on 
the  line  A  B,  are  given  on  Plate  XX.  They  show  the  dimensions  of 
the  bar  at  that  point  at  the  time  the  works  were  planned,  at  the  time 
they  were  begun,  at  the  end  of  the  working  season  last  autumn,  and 
at  the  end  of  the  fiscal  year. 

These  works  were  under  the  local  sui)ervi8ion  of  Mr.  J.  A.  Worthen, 
assistant  engineer,  from  whose  report  extracts  are  hereto  appended, 
marked  A,  to  which  attention  is  invited  for  details. 

The  expenditures  were  $43,529.96,  of  which  amount  $25,179.84  was 
specially  appropriated  by  the  river  and  harbor  acts  of  June  14, 1880, 
and  March  3, 1881,  and  the  balance  was  allotted  from  the  general  ap- 
propriation for  the  improvement  of  the  Mississippi  Biver  between  the 
Illinois  and  Ohio  rivers. 

To  complete  the  original  project  there  remained  to  finish  the  hurdle 
opposite  the  town  and  to  protect  the  bank. 

Money  statement 

July  1,  1881,  amount  available IS5.179  84 

July  1, 1882y  amount  expended  during  fiscal  year,  exclasive  of  outstanding 

liabSlitiea  July  1.  1881 25,179  84 

Amount  (eetimated)  required  for  completion  of  existing  project *41, 8^  04 

Amount  uiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    42, 000  00 


REPORT  OF  MR.   J.  A.   WORTHRN,  ASSISTANT  KNOIMBER. 

Caps  Girardeau,  Mo.,  July  17, 1882. 

IIajor:  I  have  tbe  honor  respectfully  to  submit  my  annual  report  of  op^erations  for 
improving  tlie  Mississippi  River,  near  Cape  Girardeau,  Mo.,  and  Minton  Point,  lUinois, 
conducted  under  your  direction,  daring  the  fiscal  year  ending  June  90,  1882. 

Plate  XX  is  a  sketch  of  the  river  near  Cape  Girardeau  and  Minton  Point,  showing 
its  general  features,  channels,  and  sand-bars  as  they  appeared  in  September,  1880,  river 

at  a  9-foot  stage. 

•  •••••• 

The  changes  which  took  place  from  low  water,  1880,  to  low  water,  1881,  were  such 
as  to  excite  grave  apprehensions  for  the  future  of  the  harbor  at  this  point. 

In  August,  1861,  the  dry  bar  terminating  the  projected  hurdles  near  the  foot^of 
Devil's  bland  had  entirely  disappeared,  there  being  12  feet  of  water  at  the  point^F, 
and  a  smaU  bar  had  made  out  from  the  foot  of  the  island. 

The  bar  above  Cape  Rock  had  increased  to  double  its  former  size,  and  the  long  eon- 
isal  bar,  which,  beginning  Just  below  Cape  Rock^  extended  out  towards  tiie  middle  of 
tbe  river  and  down  in  front  of  Cape  Girardeau  Landing,  had  assumed  enormous  pro- 
portions. The  dry  portion,  as  shown  upon  Plate  XX,  had  changed  its  form,  without 
materially  affecting  its  area,  while  the  lower  portion,  in  front  of  Cape  Girardeau,  had 
received  deposits  10  to  15  feet  in  depth.  This  latter  portion  of  the  bar,  about  4.000 
feet  in  length  and  from  200  feet  to  €00  feet  in  width,  beflnnning  opposite  the  montn  of 
Sloan  Creek  and  extending  down  past  the  levee  about  500  feet,  was  then  dry,  its  orest 
rising  to  a  height  corresponding  to  an  18.5-foot  stage  of  the  river. 

*  Estimate  of  last  year  diminished  bv  amount  allotted  from  fhnds  appropriated  for 
improving  Mississippi  River  between  Illinois  and  Ohio  rivers. 
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.  Between  the  bar  and  the  landing  was  a  narrow  channel  from  WO  feet  to  400  feet  i« 
width,  with  a  depth  of  18  feet  below  the  levee,  9  feet  at  the  mouth  of  Sloan  Creeks  and 
4i  feet  over  the  head  of  the  bar.  The  lowest  stage  of  water  daring  the  year  occurred 
iu  September,  and  was  7.2  feet ;  the  depth  of  water  over  the  head  of  the  bar  was  then 
bnt  2i  feet.  The  only  access  to  Cape  Girardeau  levee  at  this  time  was  around  the  foot 
of  the  bar  and  up  this  narrow  channel. 

Descending  steamers  were  compelled  to  pass  the  city  and  run  up  behind  the  bar, 
backing  out  as  they  had  come  in. 

The  steamboat  channel,  beginning  at  the  head  of  DeviPe  Island,  followed  along  the 
western  bank  to  near  its  foot,  then  crossing  to  the  Missouri  shore  at  Little  Fionl 
Creek,  followed  that  shore  past  Cape  Rock  into  midstream  and  held  nearly  a  dns 
coarse  to  the  government  lignt,  then  on  the  point  of  rocks  near  the  southern  boundary 
of  the  city  of  Cape  Girardeau,  touching  the  Missouri  shore  again  at  this  point. 

The  shoalest  water  in  this  ohaoiiel  at  any  time  during  the  season  was  6.5  feet,  and 
was  found  on  the  crossing  from  Devil's  Island  to  the  AOssouri  shore  at  Little  Fkxil 
Creek. 

Leaving  the  steamboat  channel  near  the  foot  of  Devil's  Island  was  another  channel, 
making  a  slight  detour  around  the  foot  of  Devil's  Island  to  Minton  Point,  then  grad- 
ually finding  its  way  back  to  the  middle  of  the  river.  Joining  the  steamboat  ohauMl 
i^ain  just  below  Cape  Rock.  Although  this  channel  was  more  direct  than  the  foniMr, 
aud  contained  the  same  depth  of  water,  its  course  not  having  been  definitely  marked, 
was  not  known  to  pilots. 

Among  other  changes,  the  most  noticeable  was  the  inroads  of  the  river  upsn  Iftt 
nUnois  shore  Uie  entire  distance  from  the  month  of  the  ohute  south  of  Devil's  Islnd 
to  and  below  the  site  of  the  proposed  works  opposite  Cape  Girardeau.  This  oottiBg 
of  the  bank  varied  at  different  points  from  30  to  50  yards,  being  greatest  at  Mintos 
Point,  where  the  erosion  was  still  Koiua  on,  and  eontinued  nnul  the  works  »t  tiii 
point  had  advanced  for  a  time  and  Its  erocts  had  began  to  be  felt. 

1.  LOCATION  AND  EXTENT  OF  WOBX8  CONSTRUCmBI)  DURING  THE  TXA&. 

The  fiscal  year  Just  closed  has  been  remarkable  for  its  protracted  period  of  hi^ 
water  throughout  the  Mississippi  Valley,  and  especially  in  the  lower  nver  comitxy. 

For  three-fourths  of  the  year  the  river  at  Cape  Girardeau  was  above  a  15-foot  states 
and  during  the  months  of  October  and  November,  1881,  and  April,  May,  and  Jme, 
1882,  it  ranged  from  20  feet  to  28  feet,  a  greater  portion  of  the  time  oscillating  be- 
tween 23  feet  and  28  feet.  This  unprecedented  occurrence,  frustrating  every  attempl 
to  predict  the  rise  and  fall,  or  the  probable  action  of  the  river,  has  obstruoted  tie 
progress  of  the  work  and  greatly  incn^ascd  the  cost  of  construction. 

The  long  and  mild  winter  of  unusually  high  water  divided  the  year  into  two  dis- 
tinct working  seasons. 

Following  the  operations  of  the  fiscal  year  in  their  chronological  order,  the  work 
done  during  each  half  year  has  been  described  separately. 

The  plant  having  been  prepared,  its  transfer  from  Saint  Louis  to  Minton  Point,  Illi- 
nois, the  site  of  the  work  first  to  be  constructed,  was  begun  August  10,  and  with  other 

preliminary  arrangements  occupied  a  period  of  seven  days. 

•  *  •  •  •  #  • 

On  the  18th  day  of  August  the  primary  hurdle  line  £  F  at  Minton  Point  was  located. 
At  this  time,  the  river  at  a  9-foot  stage,  about  650  feet  at  the  shore  end  of  the  hurdle 
line  was  across  a  dry  bar,  •  •  •  the  crest  of  the  bar  corresponding  in  height  to  a 
10|-foot  stage  of  water. 

To  complete  the  hurdle  as  it  advanced  and  close  the  gap  which  otherwise  wosld 
have  existed,  it  was  necessary  to  make  the  shore  connection  by  an  offset  hurdle,  *  *  * 
leaving  the  shore  250  feet  upstream  from  the  point  £,  where  was  found  suffioient  drath 
of  water  to  float  the  pile-dnvers,  and  Joining  the  hurdle  line  beyond  the  bar.    *    *  * 

On  the  19th  four  pile-drivers  commenced  <&iving  piles  at  different  points  aloog  ths 
bar. 

The  piles  in  the  hurdle  line  were  in  the  main  driven  6  feet  apart,  the  hmdle  to  be 
constructed  by  hurdling  or  wattling  the  brush  directly  upon  the  piles. 

The  braoe-piles  for  receiving  the  foot  of  the  braces  were  drtven  at  intervals  sf 
about  90  feet,  and  at  distances  from  the  hurdle  line  which  would  give  the  braces  an 
inclination  w  45^,  as  near  as  might  be. 

As  soon  as  the  pile-driving  had  advanced  to  a  suitable  distance  from  the  shore  ths 
footing  mattress  was  begun  and  carried  forward  as  fast  as  the  piles  were  driven. 

The  nurdliug  was  also  begun  and  the  several  branches  of  the  work  moved  on  to- 
gether, completing  the  hurdle  as  they  advanced.  The  height  fixed  upon  for  the  con- 
struction of  this  work  was  that  of  a  20-foot  stage  of  the  river. 

On  August  31  pile-driviug  in  the  primary  line  had  reached  a  point  800  feet  from  ths 
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aiiffle  at  O,  or  about  1,500  feet  from  the  point  E  at  the  shore  end,  when  two  pile- 
dnyers  were  removed  to  secondary  hurdles  Nos.  2  and  3,  and  began  driving  piles  in  the 
sluJlow  water  at  the  bar. 

The  seoondarv  hurdles  were  located  in  parallel  lines  at  intervals  of  400  feet,  and 
differing  from  the  primary  hurdle  in  having  no  footing  of  brush  to  protect  the  bed 
iMPatnst  scour.  Their  construction  has  in  all  cases  followed  that  of  the  primary  hurdle. 
Work  continued  in  this  manner  to*  the  Ist  of  October,  when  the  line  of  piling  in  the 
primary  hurdle  had  advanced  into  22  feet  of  water.  It  had  now  reached  a  point  350 
feet  beyond  the  channel,  passing  around  the  foot  of  the  island  to  Minton  Point,  and 
was  nearin^  completion,  its  extremity  being  about  200  feet  from  the  point  F.    *    *    * 

At  this  tune  the  river  was  at  a  12  foot  stage,  rising  rapidly  and  carrying  heavy 
masses  of  drift.  As  it  continued  to  swell,  the  volume  of  water  seeking  the  more  di- 
rect channel  to  Minton  Point  was  so  large  and  its  course  api>arenty  so  fixed  aa  to  lead 
to  the  conclusion  that  this  channel  or  some  modification  of  it,  in  contradistinction  to 
that  crossing  to  the  Missouri  shore  at  Little  Floral  Creek,  would  be  the  main  channel 
for  all  stases  above  a  medium,  if  it  did  not  result  in  the  low-water  channel. 

The  sudden  rise  of  3  feet  in  forty-eight  hours  from  October  2  to  October  4  sent  dowi^ 
upon  the  hurdle  *  *  *  a  body  of  water  25  feet  in  depth,  loaded  with  drift,  and  flow- 
ing at  a  velocity  not  less  than  4^  miles  per  hour.  In  its  effort  to  follow  the  channel  the 
current  broke  through  the  line  of  piling  about  350  feet  from  its  outer  end.  The  water* 
rushing  through  the  gap  with  irresistible  force,  rapidly  eroded  the  bed,  overturned 
the  hurdle,  and  carried  away  one  section  of  footing  mattress  400  feet  in  length,  which 
liad  been  constructed,  but  could  not  be  sunk  into  position  on  account  of  the  aooumu- 
lation  of  drift. 

This  erosive  action  continued  along  the  hurdle  line  from  the  point  where  the  mat- 
trees  had  been  placed  outward,  and  ceased  only  when  that  portion  of  the  line  of  piling^ 
500  feet  in  length,  which  had  been  driven  beyond  this  point,  was  destroved. 

At  this  time  the  primarv  hurdle  was  1,756  feet  in  length,  1,475  feet  of  which  was  oom- 
plete.  In  consequence  of  the  detour  at  its  shore  end,  the  extremity  of  the  hurdle  waa 
a  point  1,625  feet  from  the  shore  or  point  E  in  direct  line  of  location. 

Estimating  the  amount  destroyed  during  the  season,  the  total  length  of  primary  hur- 
dle driven  aggregated  2,256  feet,  and  of  footing  mattress  constructed^  2,156  feet. 

To  continue  operations  upon  tne  primary  hurdle  under  the  difficulties  then  existing 
would  have  been  extremely  expensive  and  progress  very  unsatisfactory,  if,  indeed,  any 
progress  could  have  been  made  at  all. 

Fot  these  reasons  work  upon  this  hurdle  was  temporarily  suspended,  and  was  not 
resumed  on  account  of  high  water,  which  submerged  the  hurdle  and  remained  above 
4  20  foot  stage  till  the  close  of  the  season. 

While  the  work  of  extending  the  primary  hurdle  was  thus  delayed  the  construction , 
of  secondary  hurdles  Nos.  2,  3,  4,  5,  and  6  progressed  steadily  from  the  time  it  waa  ' 
begun  to  November  19,  when  ox>erations  were  suspended  for  the  season. 

Pile-driving  advanced  quite  rapidly  over  the  entire  area  protected  by  the  primarv 
hurdle,  and  would  have  completed  the  system  of  hurdles  had  it  not  been  for  the  hiKu 
water,  varying  from  a  2.3  to  a  28  foot  stage,  during  the  latter  part  of  October  and  the 
month  of  November,  which  maintained  a  channel  along  the  outer  ends  of  the  hardies 
*  *  *  from  25  feet  to  30  feet  in  depth,  with  a  current  from  4  to  5  miles  per  hour. 

The  progress  of  hurdling  was  variable,  and  a  greater  portion  of  the  time  quite  slow, 
as  the  depth  of  water  was  too  great  to  admit  of  wattling  the  brush  upon  the  piles, 
except  for  a  short  distance  at  the  shore  ends  of  the  hurdles;  and  the  ways  upon  which 
to  construct  curi'ains  were  in  course  of  preparation. 

The  aggregate  length  of  secondary  hurdles  driven  was  5,329  feet,  of  which  2,101  were 
oompleted,  except  the  bracing. 

This  work  was  distributed  as  follows:  Hurdle  No.  2,  791  feet  driven,  and  complete  ; 
hurdle  No.  3,  1,014  feet  driven,  877  feet  complete;  hurdle  No.  4,  1,292  feet  driven,  364 
feet  complete;  hurdle  No.  5,  1,392  feet  driven,  260  feet  complete ;  hurdle  No.  6,  840  feet 

driven  and  600  feet  complete. 

•  *  •  •  #  •  • 

Work  was  resumed  April  20,  with  the  river  at  a  22-foot  8t>age. 

Hi^h- water  having  prevailed  a  greater  portion  of  the  winter,  the  channels  in  the 
vicinity  of  Cape  Girardeau  had  become  fixed,  and  did  not  change  perceptibly  during  the 
second  half  of  the  year.    •    •    •    • 

The  damage  done  to  the  hurdles  at  Minton  Point  by  the  protracted  floods  was  com- 
paratively snght.  The  small  breach  near  the  shore  end  ofrthe  primair  hurdle,  which 
showed  itself  about  the  1st  of  December,  had  enlarged  to  130  feet ;  50  feet  of  the  outer 
end  of  hurdle  No.  5,  which  extended  into  the  channel,  had  gradually  worn  away ;  and 
384  feet  of  the  chute  end  of  hurdle  No.  6,  falling  within  the  violent  eddy  which  had 
forme<l  at  the  foot  of  DeviVs  Island,  had  been  destroyed.  ^    -3 

Immediately  upon  resuming  operations  the  breach  near  the  shore  end  of  the  primary 
hnrdle  was  repaired.  While  this  was  being  done  the  river  advanced  to  a23i-foot  stage, 
again  submerged  the  hurdles  and  rendered  their  extension  impracticable.    April_28 
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operations  at  Minton  Point  were  a  second  time  suspended  on  account  of  high- water. 
On  the  37th  day  of  April  two  pile-drivers  commenced  driving  piles  in  the  primary 
hnrdle  line  opposite  Cape  Girardean,  and  on  the  28th  a  third  joined  them.  Work  upon 
this  hnrdle  extended  over  a  period  of  thirty-fonr  days.  At  no  time  daring  this  period 
was  the  water  below  a  22-foot  stage,  and  on  May  30  it  had  reached  a  2&>foot  stsm^ 
when  operations  were  temporari ly  suspended.  The  depth  of  water  in  which  this  hurale 
was  constructed  varied  from  31  to  30  feet.  The  force  of  the  current  was  almost  irre- 
sistible. 

n  "        n  1^  •  *  •  • 

In  additioui  to  these  obstmcdons,  severe  storms,  followed  by  high  winds  from  the 
west-northwest,  which  prevailed  for  several  days  at  a  time,  were  frequent. 

Under  these  difficulties  the  rate  of  progress  upon  this  hurdle  was  necessarily  slow, 
and  the  construction  rendered  much  more  expensive  than  it  otherwise  would  hsTe 
been. 

The  depth  of  water  being  too  great  to  admit  of  brush  being  wattled  upon  the  pilei^ 
the  hurdle  has  been  completed  by  constructing  light  curtains  upon  the  ways  prepind 
for  the  purpose,  and  launching  them  into  position  in  a  manner  explained  under  ''formi 
of  construction." 

In  extending  the  hurdle  it  has  been  necessary  to  construct  the  footing  mattress  u 
fiMt  as  the  piles  were  driven,  and  at  the  same  time  to  brace  the  piles  firmty,  thus  being 
better  able  to  ruard  against  losses  by  keeping  as  little  space  as  possible  between  the 
pile-drivers  and  the  braced  hnrdle. 

As  the  hurdle  advanced  the  resisting  forces  increased,  and  great  difficulty  was  ex- 
perienced in  maintaining  its  line. 

Pile-drivers,  placed  in  position,  with  four  13&-ponnd  anchors  for  security,  were  driflei 
downstream  and  entirely  out  of  reach  of  the  hurdle.  Clumps  of  piles,  consisting  of 
three  piles  in  each  clump,  driven  at  intervals  of  about  300  feet,  in  a  line  as  nearly  if 
might  be  narallel  to  and  about  150  feet  upstream  from  the  hnrdle  line,  were  resortoi 
to  for  anchorage.  These  in  many  cases  proved  inadequate  to  withstand  the  stnii 
brought  to  bear  upon  them  by  the  pile-dnvers  while  hoisting  piles  into  the  leads  tni 
lowering  them  to  the  bottom  in  30  feet  of  water. 

In  some  instances  all  the  piles  in  the  clump  were  broken  off  above  the  ground,  nl 
in  others  the  tops  of  the  clumps  were  drifted  do?mstream  in  such  a  manner  that  tin 
piles  were  pulled  up. 

Much  difficulty  has  also  been  experienced  in  sinking  the  footing  mattress,  whA 
was  constructed  in  sections  about  130  feet  in  length  and  50  feet  in  width.  Great  etn 
is  required  to  maintain  the  mattress  in  jxMition  while  descending  to  the  bottom.  It 
is  sometimes  the  case  that  the  mattress  is  improperly  ballasted  bv  loading  the  up* 
stream  edge  too  heavily  at  first,  thus  causing  it  to  sink  more  rapidly  than  the  doire* 
stream  edge;  just  the  reverse  of  what  it  should  do.  This  has  taken  place  in  two  in- 
stances, and  the  current,  coming  in  contact  with  the  upper  surface  of  the  mattres. 
forced  it  down  against  the  piles  after  the  manner  of  a  curtain.  The  strains  prodooed 
by  this  abrupt  stopping  ox  the  current  were  enormous,  and  in  both  instances  swept 
away  the  mattresses  and  destroyed  nearly  twice  its  length  of  the  hnrdle  driven. 

At  the  close  of  the  year  the  primary  hurdle  opposite  Cape  Girardeau  was  600  feet  in 
length. 

The  hurdles  driven  and  constructed  during  the  year,  including  repairs,  losses,  ftfti 
aggregate  8,880  linear  feet,  of  which  3,386  linear  feet  was  in  the  primary  hurdle  st 
Minton  Point,  5,321)  linear  feet  in  secondaries  at  Minton  Point,  and  1,166  linear  feet  is 
primaiy  hurdle  opposite  Cape  Girardeau. 

The  height  fixea  upon  as  a  standard  to  which  the  works  were  to  be  carried  wai 
that  corresponding  to  a  30-foot  stage  of  the  river;  but,  on  account  of  high  water,  thii 
standard  was  deviated  from. 

At  Minton  Point  the  primary  hnrdle  and  secondaries  Nos.  3  and  3  were  carried  to  s 
dO-foot  stage;  secondaries  Nos.  4,  5,  and  6  were  driven  at  a  higher  stage  of  water,  aod 
were  left  as  follows:  No.  4,  at  a  33-foot  stage ;  No.  5,  at  a  24-ioot  stage;  and  No.  6.  ftt 
26-foot  stage.  Opposite  Cape  Girardeau  the  primary  hurdle  was  complete  to  a  36-ioot 
stage  of  the  river. 

2.    FORMS  OF  CONSTRUCTION. 

Regarding  the  detailed  forms  of  construction  very  little  need  be  said,  as  the  report 
of  Mr.  D.  AC  Currie,  assistant  engineer,  for  1881  upon  this  subject  was  very  exhaustire. 

The  two  general  forms,  the  fixed  hurdles  and  the  curtain  hurdles,  have  been  used 
throughout  the  year.  During  the  first  half  of  the  year  the  **  fixed  hurdle  "  was  used 
entirely,  the  brush  being  wattled  upon  the  piles  in  depths  of  water  less  than  18  feet. 

The  form  of  ''curtain  hurdle'^  used  opposite  Cape  Girardeau,  with  detailed  method 
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of  constructing  and  placing  curtain,  is  shown  on  Plate  V,*  in  which  Figs.  1,  2,  and  3 
sure  respectively  section,  plan,  and  elevation.  When  the  curtain  has  been  ooustmcted 
^ipon  the  ways  it  is  launched  bodily  upon  the  watpr  and  floats  against  the  piles.  *  *  " 
*Tne  edge  in  contact  with  the  piles  is  made  fast  to  them,  and  a  quarter-line  stretched 
:£rom  the  up-stream  corner  of  the  curtain  to  the  hurdle.  *  «  *  This  being  done,  men 
^with  pikes  or  hurdling-forks  stand  upon  the  bar^e  and  begin  its  sinking  by  bearing 
vipon  its  up-stream  edge.  •  *  *  The  current  striking  the  top  surface  of  the  curtain 
s.'evolves  it  about  its  fixed  edge  into  position.    •     *    • 

In  this  method  of  placing  the  curtain  no  stone  is  required  for  sinking  or  securing  it 
in  position. 

With  the  top  edge  fast  to  the  piles,  the  bottom  edge  held  from  sliding  along  the 
liardle  by  the  quarter-line  above  referred  to,  and  the  constant  force  of  the  current 
Acting  as  a  lateral  component  to  resist  any  tendency  to  move  in  that  direction,  the 
<Mirtaii}  could  not  or  need  not  be  more  secure. 


3.  METHOD  OF  DRIVING  PILES. 


The  pile-drivers  used  during  the  past  year  were  of  the  pattern  used  at  Horsetail  Bar 
snd  other  points.  The  piles  driven  daring  the  year  have  been  by  jet  and  hammer 
combined,  except  in  case  of  repairs,  where  the  piles  were  driven  through  a  footing  mat- 
tress or  drift-pile,  rendering  the  jet  impracticable  when  the  hammer  alone  wab  osed. 
But  few  instances  of  this  kind  have  occurred,  and  have  not  been  made  distinct  note  of 
in  connection  with  the  statement  below  given. 

PILES  DRIVEN  BY  JET  AND  HAMMER. 

Time,  working  hours 2,635 

Number  of  pifes  driven 2,036 

Average  depth  driven,  feet 14.3 

N amber  of  piles  driven  per  hour ^ 0.77 

Namber  of  feet  driven  per  hour 11.07 

The  above  statement  is  given  not  as  an  example  to  be  followed,  bat  as  a  means  of 
comparing  work  doue  in  dififorent  localities  and  under  entirely  different  oircumstances. 

The  past  year  having  been  one  noted  for  its  unfavorable  influences,  any  standard 
deduced  from  a  single  point  of  application  would  lead  to  an  erroneous  conclusion  as 
to  what  could  be  done  in  other  localities,  or  under  different  oiroamfltances  in  tiie  same 
locality. 

4.  PROGRESS  MADE  TOWARDS  COMPLETING  THE  IMPROVEMENT. 


Large  deposits  have  been  made  during  the  year  over  the  area  reclaimed  by  the  har- 
dies at  M'uton  Point,  aggregating  1,100,000  cubic  yards. 

In  addition  to  this,  large  deposits  have  been  made  along  the  Illinois  shore  at  Min- 
ion Point  and  below  the  primary  hurdle  opposite  Cape  Girardeaa  which  cannot  be 
estimated,  but  are  as  evidently  the  result  or  the  work  as  are  those  lying  within  the 
hurdle  area. 

•  •••••• 

To  show  more  clearly  the  changes  which  occurred  immediately  in  front  of  the  city 
of  Cape  Girardeaa,  four  sections  on  the  line  A  B  were  taken  at  different  times,  and  are 
flhown  with  all  necessary  facts  in  Figs.  1,  2,  3,  and  4  on  the  map,  Plate  XX. 

Very  respectfully,  yoar  obedient  servant, 

J.  A.   WORTHEN, 

J$8i8tant  Engineer. 
Mi^.  O.  H.  Ernst, 

Carpe  of  Engineeri,  U,  8.  A. 

*  Plate  omitted. 
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IMPROVEMENT  OF  OSAGE  RIVER  IN  KANSAS  AND  MISSOURI. 

Dike  work  was  done  below  Tuscambia  at  Moore's  Flats  (40  miles 
from  the  month)  and  at  Berry's  Shoal  (51  miles  from  the  moutn). 

At  Moore's  Flats  the  straightening  of  the  chnte,  which  had  been  be- 
gun at  the  date  of  my  last  annaal  report,  was  completed.  The  dam 
was  extended  120  feet  and  the  training  wall  about  200  feet.  Abont 
3,000  cabic  yards  of  gravel  were  excavated  from  the  channel,  giving  it 
a  depth  of  3  feet  when  the  Tuscambia  gauge  read  2^  feet.  This  deptii 
was  afterwards  increased  by  the  action  of  the  river  to  4  feet  at  the 
same  stage. 

At  Berry's  Shoal  the  training  wall  was  extended  450  feet,  and  about 
1,200  feet  was  raised  and  repaired,  and  1,897  cubic  yards  gravel  wae 
eicavated  from  the  channel.  ' 

Dredging  was  done  at  Schieler's,  Clark's  Island,  Hoskin's  and  Kirk- 
man's  shoals,  all  of  which  are  below  Tuscumbia,  60  miles  from  the 
mouth. 

Overhanging  trees  were  removed  fi*om  the  bank  and  snags  from  the 
channel  between  Grand  Biver  and  the  mouth  of  the  Osage,  a  distance 
of  about  176  miles.  There  were  removed  in  all  six  hundred  and  ninety- 
nine  trees  and  four  hundred  and  sixty-three  snags.  This  work  wai 
made  as  complete  as  the  prevailing  high  stage  of  the  river  would  pe^ 
mit.  It  has  been  of  much  benefit  to  navigation.  It  is  intended,  how- 
ever, to  go  over  the  same  ground  at  low  water.  The  work  will  be  ex- 
tended also  to  Osceola,  the  head  of  navigation,  230^  miles  from  tiie 
mouth. 

The  amount  of  excavation  done  at  each  shoal  and  the  number  d 
trees  and  snags  removed  at  the  different  localities  are  given  in  tlie 
report  hereto  appended,  marked  A,  of  Mr.  W.  S.  Simpson,  assistant 
engineer,  under  whose  direction  the  work  was  done. 

The  frinds  on  hand  are  believed  to  be  sufficient  to  complete  the  woii 
to  Osceola.  A  new  supply  of  these  obstructions  is  to  be  expected  ii 
the  future,  but  how  rapidly  they  will  accumulate  is  a  matter  of  con- 
jecture. It  is  thought  that  an  appropriation  of  $5,000  will  be  su£BieieDt 
to  accomplish  all  that  may  be  required  during  the  year  ending  Jum 
30,  1884.  The  gauges  at  Warsaw  and  Tuscumbia  were  read  dailf 
throughout  the  year.  Their  records  sure  hereto  apprehended,  marked 
B  and  0  resx)ectively. 

Money  statement 

July  1,  1881,  amoant  avftilable $31,908  88 

Miscellaneous  receipts 35  96 

$31, 944  0 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 20,406  45 

July  1,  1882,  outstanding  liabilities 49  87 

80,466» 

July  1,1882,  amount  aTailable 11,488  9 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .      5, 000  0 
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A. 

REPORT  OF  MR.   W.  8.   SIMPSON,  ASSISTANT  SNGIKXKR. 

JSFFERSON  City,  Mo.,  July  1,  1882. 

Major  :  I  have  the  honor  to  irabmit  the  following  report  of  operations  for  improv- 
ing Osage  River,  Miasoari  and  Kansas,  for  the  fiscal  year  ending  June  90,  1883. 

On  the  17th  of  Jane  work  was  commenced  at  Moore's  Flats,  in  remoying  the  bar 
and  straightening  the  wall  at  that  place,  as  per  instmotions  received  from  you  on  the 
15th  of  the  same  month.  This  work  was  carried  on  until  September  17,  when  it  was 
completed. 

The  work  required  to  be  done  at  this  shoal  was  to  remove  a  large  flravel  bar  somo 
900  feet  in  lenj^h,  95  feet  in  width,  and  at  ordinary  low- water  about  2  feet  above  the 
level  of  the  river— and  to  avoid  which  the  crook  in  the  wall  had  originally  been 
made  and  required  the  removal  of  some  3,000  cubic  yards  of  gravel,  the  extension  of 
both  the  cross-dam  and  training  wall,  the  lormer  130  feet,  the  latter  800  feet,  and  the 
vtrengthening  and  rebuilding  <?  some  200  feet  of  the  old  training  wall. 

The  means  of  doing  this  work  was  to  use  scrapers  worked  by  teams,  which  would 
ranove  the  travel  until  the  soft  deposit  of  the  bottom  of  the  bar  would  be  reached, 
when  the  biSance  of  the  required  depth  would  be  obtained  by  laborers  with  pick  and 
shovel,  the  excavated  material  being  loaded  on  barges  and  the  same  removed  by  the 
steamboat. 

The  work  was  greatly  delayed  during  the  months  of  July  and  August  by  the  excess* 
ively  hot  weather  which  prevailed  during  the  greater  part  of  these  two  months,  and 
which  rendered  it  almost  impossible  to  work  either  men  or  teams,  and  also  by  not 
being  able  to  get  teams  or  men  in  the  <}uantity  that  could  have  been  used  to  advan- 
tMe.  The  drSlginff  was  carried  on  until  a  depth  of  1.5  feet  was  secured  over  the  place 
where  the  bar  had  been.  In  addition  to  the  work  of  removing  this  bar,  the  head  of 
the  chute  was  dredged  out  to  a  depth  of  3  feet  below  low  water. 

The  work  done  at  this  shoal  was  tho  heaviest  undertaken  during  the  season,  and 
has  resulted  in  a  great  improvement,  at  least  for  the  time  being,  to  the  navigation  of 
the  river.  The  subsequent  rises  which  have  taken  place  have  cut  out  this  channel 
until  now  there  is  not  only  a  straight  chute,  but  also  one  that  when  the  water  has 
stood  at  2i  feet  on  our  Tuscumbia  gauge,  has  showed  not  less  than  3  feet  through  ita 
entire  length.  There  was  also  cut  and  removed  from  the  banks  at  this  shoal  tnirty- 
nine  overhanging  trees,  and  from  the  channel  sixteen  sna^s. 

During  the  months  of  August  and  September,  in  addition  to  the  work  at  Moore's 
Flats,  dredging  was  also  done  at  Scheuer's,  Clark's  Island,  Hoskin's  and  Kirkman's 
shoals,  and  the  same  class  of  work  commenced  at  Berry's. 

At  Clark's  Island  there  were  removed,  by  dredging,  327  cubic  yards  of  gravel ;  from 
Scheuer's,  191  cubic  yards ;  from  Hoskin*s,  61  cubic  yards ;  and  fh>m  Kirkman's  Shoal, 
137  cubic  yards ;  but  at  the  latter  place  we  were  not  able  to  complete  the  work  at 
the  time  on  account  of  the  material  being  too  soft  to  use  teams  and  scrapers,  and 
afterwards  it  was  finished  by  using  the  steamboat,  drawing  the  same  through  the  bar 
and  using  the  wheel  to  create  sufficient  current  to  carrv  the  deposit  into  deep  water. 

Berry's  Shoal  is  one  that  during  last  year  considerable  work  had  been  done  on  in 
the  way  of  erecting  a  cross-dam  and  training  wall,  but,  like  many  others,  reqnired 
considerable  work  to  be  done  the  succeeding  season,  for  the  reason  that  after  a  chan- 
nel has  bf'en  confined  by  work  of  this  kind  the  first  rises  that  occur  always  serve  to 
scour  out  the  channel  at  the  head  of  the  chute,  and  the  material  is  then  carried  down 
and  lodged  in  such  quantities  at  the  foot  of  the  shoal  that  the  current  fails  to  carry  it 
awav,  and  dredging  has  to  be  resorted  to.  It  is  also  found  necessary  to  increase  tho 
height  of  the  wall  and  extend  its  length  until  water  is  reached  whion  is  deep  enough 
to  allow  of  a  large  dex>o8it  of  gravel  Mfore  the  same  will  again  become  an  obstruction. 

On  the  17th  of  September,  the  work  having  been  completed  at  Moore's  Flats,  the 
steamboat  and  party  engaged  in  that  work  were  removed  up  to  Berry's  Shoal,  and 
the  work  of  raising,  repairing,  and  extending  the  training  wall  at  that  place  com- 
menced. On  our  way  up  the  river  we  were  detained  two  days  at  Kirkman's  Shoal, 
dredging  out  a  bar  containing  some  220  cubic  yards  of  gravel  which  had  formed  at 
the  foot  of  that  shoal,  and  which  was  too  soft  to  admit  of  teams  being  used  in  remov- 
ing it.  Work  was  carried  on  at  Berry's  Shoal  until  October  5,  and  up  to  that  date 
380  feet  of  the  training  wall  had  been  raised  and  repaired,  requiring  the  use  of  350 
cubic  yards  of  stone  and  230  cords  of  brush.  There  were  excavated  from  the  channel 
at  this  shoal  1,879  cubic  yards  of  mivel. 

On  the  5th  of  October  the  river  began  to  rise  very  rapidly,  and  by  evening  of  that 
day  we  were  compelled  to  suspend  all  operations,  the  river  a  short  time  afterwarda 
reaching  the  height  of  21  feet  above  low  water.  On  the  7th  of  October  the  steamboat 
and  all  the  laborers  (with  the  exception  of  three,  who  were  retained  for  the  care  and 
repair  of  some  of  the  property)  were  discharged. 
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Owlnff  to  representations  made  to  me  bv  the  owners  of  the  large  class  of  steam- 
boats plying  apon  the  river,  that  the  OTerhanging  timber  on  the  banks  of  the  river 
above  Tnscnmbia  seriously  interfered  with  the  navigation  dnring  high  w,ater  eves 
more  than  at  low,  I,  on  the  38th  of  October,  made  application  to  you  to  be  allowed  to 
commence  the  work  of  removing  the  leaning  timber  from  the  banks,  beginning  at  Lino 
Creek,  some  50  miles  above  Tuscambia,  and  working  downstream  until  the  liver  wai 
low  enough  to  resnme  work  at  Berry's  Shoal.  On  the  90th  of  the  same  month  I  rs- 
ceived  your  instructions  to  resume  work  in  the  manner  iudicated,  and  on  the  2d  o( 
November  left  Osage  City  with  steamboat  and  crew ;  arrived  at  Linn  Creek  the  4th 
and  commenced  the  work  of  cutting  and  removing  the  leaning  timber  from  the  banki 
the  same  day,  and  reached  Tuscumbia  on  the  13tb,  having  worked  at  nine  different  shoala^ 
cutting  and  removing  from  the  banks  thereof  three  hundred  and  sixteen  trees  and 
from  the  channel  fifteen  snags,  and  at  one  point  blasting  a  large  rock  from  the  channel 

November  the  14th  work  was  resumed  at  Berry's  Shoal  and  carried  on  until  the 
16th,  when  the  river  again  rose  to  such  a  height  that  all  work  had  to  be  suspended. 

The  work  of  removing  timber  from  the  bankiB  of  the  river  had  been  of  so  much  benefit 
to  steamboat  navigation  that  I  was  earnestly  requested  to  continue  the  work  above 
Linn  Creek,  some  30  miles,  to  Proctor's  Creek.  Accordingly,  under  instructions  fimi 
yon,  the  steamboat  and  crew  left  Osage  City  on  the  S3d,  reached  Proctor  Creek  oo 
the  25th  of  November,  and  began  the  work  of  removing  the  leaning  timber  from  the 
banks.  Work  was  done  at  seven  different  shoals  between  Linn  Creek  and  Proctoi 
Creek,  and  four  hundred  and  fifty-five  trees  cut  from  the  banks  and  seventeen  snagi 
removed  from  the  channel.  Porter's  Mills  Shoal  was  decidely  the  worst  one  on  t£i 
river,  and  there  was  removed  from  it  alone  two  hundred  and  fifty-four  trees.  The 
work  on  this  portion  of  the  river  was  finished  as  far  as  it  could  be  done  at  the  sta^ 
of  water  we  then  had  on  December  9,  and  on  the  10th  of  that  month  work  wai 
again  resumed  at  Berry's  Shoal,  and  continued  until  the  20tb,  up  to  which  time  the 
wall  had  been  extended  450  feet  in  all,  and  raised  and  repaired  for  about  1,200  fbd, 
using  for  this  work  890  cubic  yards  of  stone.  This  about  finished  the  work  nnnnonsij 
to  be  done  at  this  shoal,  with  the  exception  of  a  few  poiuto  to  be  cut  off,  which  eure  Uh 
hard  for  the  current  to  wash  out,  so  as  to  have  the  channel  the  required  width. 

On  the  20th  of  December  the  river  again  rose  to  such  a  height  that  all  work  had  ti 
be  suspended,  and  the  season  being  so  fSu:  advanced  I  determined  to  close  openktlooi 
for  the  year. 

In  moving  down  the  river  I  stopped  at  Dixon's  Shoal  and  removed  from  the  bank 
twenty-one  trees  which  had  become  quite  an  obstruction  to  navigation.  We  reaohei 
Osage  City  December  21,  when  the  steamboat  and  all  the  laborers  were  discharged 
and  the  property  placed  in  char||e  of  a  watehman  for  the  winter. 

On  March  23, 1882,  I  received  mstructlous  fh>m  yon  to  make  preparations  to  resnw 
operations  by  removing  the  leaning  timber  from  the  banks  and  snags  from  the  chsa 
nel  on  that  part  of  the  river  between  Warsaw  and  Tuscumbia.  Arrangements  wen 
made  with  the  steamer  Emma,  and  we  left  Osage  City  on  Monday  the  27th  instaat 
Owing  to  the  steamer  having  freight  upon  her,  which  she  had  engaged  to  deliver  tf 
the  several  landings  upon  the  river,  we  did  not  get  full  control  of  her  until  the  89tk 
We  arrived  at  Warsaw  on  Friday  the  31st,  emd  after  an  examination  we  concluded  ti 
commence  operations  about  4  miles  above  Warsaw,  at  the  mouth  of  Grand  Riv^ 
some  176  miles  from  Osage  City.  The  steamer  emd  party  were  moved  up  to  that  poiit 
and  commenced  removing  the  overhanging  timber  frt>m  the  banks.  This  work  hei 
been  carried  on  at  intervals  up  to  the  present  time. 

We  have  been  obliged  to  suspend  operations  four  times,  first  on  April  14,  when  the 
river  rose,  the  water  standing  on  our  Tuscumbia  gauge  10  feet.  On  the  20th  of  sami 
month  work  was  resumed  emd  carried  on  until  the  27th,  when  the  river  again  rose  ti 
such  a  height  that  we  were  compelled  to  suspend  all  operations.  Work  was  agaii 
resamed  on  the  4th  of  May  and  carried  on  until  the  29th,  when  we  were  obliged 
again  to  suspend  all  operations  on  account  of  another  heavy  rise  in  the  river,  thi 
water  standing  on  our  Warsaw  gauge  at  21  feet  and  on  the  Tuscumbia  gauge  S4  fiMt 
above  low-water.  Work  was  again  resumed  on  June  14  and  carried  on  ap  to  thi 
present  time. 

Below  you  will  find  a  list  of  shoals,  with  the  number  of  overhanging  trees  out  from 
the  banks  and  snags  removed  from  the  channeL 

It  will  be  remembered  that  this  is  the  first  time  that  this  river  has  ever  been  cleaned 
out,  and  although  the  banks  as  a  general  rale  are  quite  stable  and  are  not  cut  by  thi 
current  to  a  great  extent,  still  there  were  a  great  many  snags  in  the  channel  wbifll 
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have  been  obetrnctions  to  navigation  for  a  long  time,  and  which  required  a  great  deal 
of  both  labor  and  time  to  remove. 
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Kftmes  of  shoals. 


1§ 

la 
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•«     1  }Z5 


Taylor's  Bhoiti 

Warsaw  Shoals 

Turkey  Creek  Shoal  . 
Cole  Camp  Shoal  . .  . 
Moss  Island  Shoal  — 
Big Bnflklo  Shoal  .... 
Peter  Hough  Shoal . . 

Wigwam 

Couch's  Island 

Rainy  Creek 

Seth  Moore's  If*laDd. . 

Byer's  Island 

Proctor  Creek  Shoals . 

KanfliDan'sShosl 

Jim  Capbey's 

Henry  Cable's 

Blizabeth Cable's  .... 
Osage  Iron  Works  . . , 

Bolinger  Creek 

Porter's  MUls  Shoals. 
Cash  Williams 
Milbam  Williams... 

Foster's  Shoals 

Boyce's  Shoals 

Salt  Shoal 

Lee  Stephens  Shoal. . . 

Wide  Ford 

Round  Island 

Steven's  Shoal 

Big  Gravois 

Little  Gravoia 

Churlis  Shoal 

Russel's  Shoal 

A.  Brookman 

Saline 

liualo  Shoal , 

Perry's  Shoal 

Klrkmaa 

Reynolds 

Hoskin's  Shoal 

Moore's  Flats 

Sugar  Creek 

White  Oak 

Bois  Brule 

Dixon 

Shipley 


MUet. 
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123 
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119 
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106 

107 
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108 

88 

90 
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79 
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68 
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55 
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53 
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In  closing  my  report  for  this  year  I  can  confidently  say  that  the  work  npon  the  rlyer 
for  the  last  year  has  been  of  great  benefit  to  the  navigation  of  same.  We  nave  worked 
over  a  dist<anoe  of  176  miles,  and  upon  the  greater  part  of  this  there  never  had  been 
any  work  of  any  kind  ever  undertaken  before. 

The  commerce  upon  the  river  has  increased  to  a  great  extent.  In  1873  there  was 
only  one  steamboat  owned  upon  the  river.  At  the  present  time  there  are  nine  steam- 
boats, with  an  average  of  two  barges  to  each  boat,  which  are  constantly  plying  upon 
the  river. 

There  has  not  been  less  than  3|  feet  of  water  in  the  channel  on  the  first  150  miles 
since  last  October,  and  at  that  depth  for  only  a  few  days  at  a  time. 

The  navigation  of  the  river  was  not  interrupted  at  all  last  winter  by  ice,  and  boats 
were  kept  constantly  employed  during  the  winter  months. 

The  heavy  rises  in  the  fall  and  first  part  of  winter  were  very  destructive  to  the  raft 
interest,  and  caused  the  almost  total  suspension  of  this  kind  of  navigation  on  the 
lower  part  of  the  river,  but  at  the  same  time  it  increased  the  steamboat  navigation 
over  doable  that  it  had  been  in  former  years. 

The  works  between  the  mouth  and  Tuscumbia  have  stood  remarkably  well,  and 
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in  every  place  have  done  all  that  has  been  expected  of  them,  uid  when  eevenl  timet 
the  water  stood  on  oor  ToBonmbia  gt^ge  ^  feet  above  low  water  there  was  at  titirj 
thoal  below  that  place  where  the  channel  had  been  contracted,  except  one,  a  nliDK 
depth  of  over  4  feet,  *  the  exception  being  the  channel  at  Kirkman's  Shoal,  which  wa» 
owing  to  a  boat  having  grounded  by  not  keeping  in  the  channel.  In  ipaning  her 
back  again,  they  cat  up  the  chnte  and  formed  lumps  of  gravel  to  snch  an  extent  thftt 
the  cnrrent  has  never  been  able  to  carry  them  out,  and,  owing  to  the  oontinoed  high- 
water,  we  have  been  nnable  to  remove  same. 

I  would  respectfully  reconmiend  that  another  season  that  an  appropriation  be  tsked 
for  the  purpose  of  continuing  the  removal  of  snags  from  the  channel  and  overfaangiDg 
timber  from  the  banks  as  far  up  as  Osceola. 

The  Osage  River  is  now  reached  by  railroads  at  two  points,  whose  termini  tie  it 
its  banks,  and  which  do  not  cross  it,  the  first  at  Warsaw,  where  the  road  from  Se- 
dalia  ends.  This  road  is  almost  entirely  supplied  by  the  products  of  the  0*8age  YaDeT 
between  Osceola  and  that  point,  a  distance  of  78  miles.  And  on  this  section  the  nn 
interest  is  very  large,  and  the  number  of  railroad  ties  and  lumber  which  has  been 
rafted  down  the  river  and  shipped  from  that  point,  has  been  quite  large.  And,  action 
a  branch  of  the  Missouri  Pacific  Railroad  frt>m  Jefiferson  City,  which  has  been  bout  is 
the  last  vear,  taps  the  river  at  the  mouth  of  the  Little  Gravois,  a  distance  from  Wsmw 
of  95  miles.    Tms  section  of  the  river  has  supplied  this  road  with  nearly  all  of  its  trade. 

This  section  has  been  very  thoroughly  cleaned  out,  and  for  a  number  of  years  will 
require  but  a  very  little  work  of  this  kind  to  be  done  on  it.  Below  the  mouth  of  tbi 
Little  Gravois,  the  trade  of  the  river  is  almost  entirelv  done  by  steamboats,  and  thi 
works  which  have  been  built  will  always  require  a  small  appropriation  for  the  porpo* 
of  repairs  and  removing  of  snags  which  may  lodge  in  the  several  chutes  where  tnenver 
has  been  contracted. 

Respectfully  submitted. 


M%j.  O.  H.  Ernst, 

Corps  of  Enffineerty  U,  8,  A, 


W.  S.  SiMPBOK 


! 


A$»i9tant  Enpnm 


Statement  of  the  commerce  upon  the  Osage  River  from  Jultf  1,  1881,  to  June  30, 18B2. 


Articles. 


991,013  nulroftd  ties 

3,100,000  feet  wain  at  logs  rafted 

226,000  feet  waloat  lamber  boated 

3,800,000  feet  oak  logs  rafted 

50,000  feet  oak  lamber  boated 

281 ,000  pine  shingles 

10,000  laths 

286,150  feet  pine  lamber 

130  cords  wood 

81|  tons  hay , 

6S|  ions  baryta 

283  hogs 

320  barrels  floar 

192.063  bashels  wheat 

9,772  bashels  com 

1,191  bashels  oats 

2,211  tons  miscellaneons  flight. . 


Totol. 


Qaantity. 


Ibru. 


405.5 

195.0 

81.5 

66.5 


32.0 

5,762.0 

254.0 

21.0 
2,21L0 


9.028.5 


Yske. 


93,0»« 
7«,000« 

7«» 
15  • 

32St 
1,630« 

2,  lit; 

'•'SI 


840,2SB» 


The  following  steamboats  have  been  employed  on  the  river  during  the  year :  F^ 
E.  Chappell,  Afffie,  Tnscumbia,  Coleman,  Sport,  Carrie,  Jim  Watson,  Emma,  Joki 
L.  Rhodes,  D.  Hurlburt. 

I  have  been  unable  to  get  the  number  of  trips  made  by  each  boat,  as  some  hft* 
changed  owners  and  others  have  left. 

The  Chappell  made  the  trips  to  Osceola.  The  others  have  been  at  different  tio* 
as  &r  up  as  Warsaw.    The  Rhodes  made  only  one  trip,  and  that  as  far  as  TnsenmbU 

The  average  charge  per  ton  for  flight  between  Tusoumbia  and  Osage  City  has  bMi 
about  $4. 

Very  respectfully,  dtc, 

W.   S.   SllCPSOK, 

AeeUtant 


*  Channel  depth  at  low- water  not  observed.    River  has  not  fallen  below  a  H^foi 
stage  since  November.    Previously  to  that  it  was  below  that  stage  nearly  three  mouik* 
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B. — Record  of  gauge  at  Warsaw  ^  Mo.  ^  for  the  fiscal  year  ending  June  30, 1682. 
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C. — Beoord  of  gauge  at  TuecumHa,  Mo»,  for  the  fiscal  year  ending  June  30, 1863. 

[Zero  ef  gauge,  low-water  of  1864.] 
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4.55 

aoo 

laoo 

aoo 

a85 

17.20 

4 

6.65 

—0.05 

—0.50 

16.96 

3.65 

4.76 

4.25 

a  70 

14.40 

a  16 

aoo 

laio 

5 

5.00 

—0.15 

—0.50 

18.00 

3.55 

4.50 

4.05 

a  65 

12.90 

a  75 

aso 

iai5 

6 

8.45 

—0.20 

—0.55 

17.55 

8.40 

4.85 

8.85 

a  60 

10.40 

a5o 

a  70 

14.46 

7 

2.90 

—a  25 

-a  65 

14.00 

3.05 

4.80 

a  75 

a  70 

aoo 

a25 

4.20 

ia20 

8 

2.65 

—0.30 

-0.66 

10.70 

2.85 

4.00 

a  70 

ao5 

7.60 

a  10 

a4o 

1L06 

9 

2.85 

—0.86 

—0.56 

14.20 

2.60 

8.80 

aeo 

aos 

aso 

a  10 

ao5 

a40 

10 

2.05 

—0.40 

-0.45 

16.40 

2.40 

3.65 

4.00 

4.10 

a  25 

aoo 

ao5 

7.80 

11 

L70 

—0.40 

-0.40 

17.96 

2.85 

8.50 

4.26 

4.80 

laoo 

aoo 

4.70 

aoo 

18 

L60 

—0.45 

-0.40 

17.60 

8.40 

8.40 

4.80 

4.80 

laoo 

7.40 

a  15 

4.26 

18 

L90 

—0.45 

—0.45 

13.10 

6u80 

8.40 

4.90 

4.50 

ia85 

aoo 

a  65 

4.90 

14 

LOO 

—0.45 

—0.45 

9.60 

ILOO 

4.85 

aoo 

4.80 

laso 

ai6 

a*70 

4.80 

15 

0.90 

—0.50 

-0.40 

7.90 

12.80 

6.20 

7.70 

4.10 

1160 

aoo 

4.86 

7.8S 

16 

0.70 

—0.50 

—0.45 

7.35 

12.85 

6u45 

aoo 

a96 

1L80 

7.56 

4.20 

aoo 

17 

0.56 

-0.56 

—0.46 

6u60 

12.00 

6L80 

aao 

aoo 

ILIO 

aoo 

aoo 

T.15 

18 

0.65 

—0.65 

—0.50 

6.00 

15.60 

6.60 

a85 

a  70 

la  85 

4.80 

a50 

a4o 

19 

0.66 

-0.56 

—0.50 

1L60 

20.00 

aoo 

7.40 

laoo 

a  65 

4.30 

aoo 

aoo 

20 

2.65 

-0.60 

—0.50 

12.60 

23.50 

4.90 

a50 

2a  60 

aao 

aoo 

aio 

aoo 

21 

2.45 

—0.00 

—0.50 

12.85 

24.00 

5l60 

aoo 

80.00 

a2o 

a  70 

aoo 

a75 

22 

2.10 

—0.00 

—0.55 

12.90 

22.50 

9.80 

a  40 

85.00 

a25 

a  86 

a75 

aoo 

28 

LOO 

—0.00 

—0.56 

12.85 

laoo 

1L80 

a4o 

87.60 

aoo 

a  10 

aoo 

aoo 

24 

L35 

—0.00 

—0.56 

12.60 

14.85 

13.40 

a65 

85.00 

a8o 

a  16 

170 

ia40 

26 

LIO 

—a  60 

—0.60 

U.55 

10.80 

13.80 

a  75 

84.00 

a86 

a  10 

a  10 

1L86 

26 

0.95 

—0.60 

—0.60 

0.60 

9.0 

12.00 

a55 

32.00 

7.40 

a4o 

laoo 

1L40 

27 

0.80 

-0.60 

—0.60 

a2o 

7.10 

10.00 

a25 

80.00 

7.05 

aoo 

laoo 

n.80 

28 

0.70 

—0.60 

—0.50 

7.00 

6.00 

a80 

4.90 

21.50 

a  75 

a45 

2a  86 

1L20 

29 

0.65 

—0.65 

—0.45 

6.00 

6.15 

7.00 

4.70 

a  60 

a  75 

2a  00 

laoo 

80 

0.45 

—0.50 

—0.20 

5.50 

5.80 

aso 

4.50 

aoo 

a  10 

24.26 

aoo 

81 

0.80 

—0.40 

&10 

a8o 

4.40 

aso 
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1662     report  of  the  chief  of  engineers,  u.  8.  army. 

8urtet  of  08aoe  riter,  missouri,  from  tusottmbia  to  mouth 

of  rainey  ore^e. 

United  States  Engineer  Office, 

Saint  Lau%8j  Mo.,  April  21. 1881. 

General:  I  have  the  honor  to  transmit,  herewith,  tracings*  of  the 
maps  of  the  Osage  Biver  between  the  month  of  Bainey  Greek  and  Tns- 
enmbia,  ten  sheets  of  plan  and  one  sheet  of  profile,  surveyed  last  antnron 
by  Mr.  B.  E.  McGregory,  assistant  engineer,  under  the  authority  con- 
tained in  your  letter  of  July  8, 1880.  The  report  of  Mr.  McGregory  ie 
idso  transmitted. 

Upon  each  sheet  of  plans  is  a  portion  of  the  river  platted  upon  a  scale 
of  Y(fi^nr*  Upon  tiie  same  sheet  a  separate  plan  of  each  shoal  is  given 
ufion  a  scale  of  7^.  The  pro  Ale  shows  the  bottom  of  the  river  io 
the  channel,  the  elevation  of  both  banks,  and  the  low- water  slope,  the 
zero  of  the  profile  being  the  low- water  line  at  Tnseombia.  The  nori- 
zontal  scale  of  the  profile  is  ttt^w  ^"^  ^^  vertical  scale  is  1  inch  to  6 
feet.  Distances  are  given  in  miles  flrom  Bainey  Greek  upon  both  plan 
and  profile,  being  marked  upon  the  former  in  red  ink  and  upon  the  latter 
in  black. 

The  length  of  river  covered  by  the  survey  is  79A  miles.  In  this  dis- 
tance it  receives  but  one  important  tributary,  the  iCiangua  Biver,  which 
enters  it  fh)m  the  south — see  sheet  4 — ^abou 1 30^  miles  below  Bainey  Greek 
The  Niangua  is  reported  by  Mr.  McGregory  to  be  ^^  a  stream  of  consider- 
able size,  which  is  fed  by  perennial  springs,  and  flrom  which  the  Osag^ 
derives  nearly  one-half  of  its  supply  during  low-water.'' 

llie  fall  between  Bainey  Greek  and  the  liTiangua  is  24.08  feet  in  30} 
miles,  or  9.47  inches  per  mile,  and  between  the  Maugua  and  Tuscumbia 
41  feet  in  49  mfles,  or  10.04  inches  per  mile.  This  fall  is  not  by  any 
means  uniform.  The  river  consists  of  a  series  of  deep  lakes  or  pools, 
upon  which  there  is  practically  no  fall,  separated  by  shoals  upon  which 
all  the  fall  is  concentrated. 

In  the  pools  the  movement  of  the  water  is  imperceptible  and  the  ve- 
locity cannot  be  accurately  measured.  The  shoals  are  usually  comx>08ed 
of  coarse  gravel,  through  which  a  large  portion  of  the  water  finds  its  way 
by  leakage.  The  area  of  cross-section  of  the  stream  has  here  to  be  esti- 
mated. These  circumstances  render  it  very  difficult  to  measure  the  low- 
water  discharge  of  the  river.  No  new  discharge  observations  were  made 
by  Mr.  McGregory.  The  discharge  at  ordinary  low- water  was  estimated 
by  Mr.  Wm.  M.  Gordon,  in  1875,  to  be  360  cubic  feet  per  second,  though 
the  discharge  actually  measured  by  him  at  Alfred's  Shoal,  above  Bainey 
Greek,  was  but  64  cubic  feet  per  second  (see  Annual  Beport  of  Ghief  of 
Engineers  for  1875.  page  496).  In  an  unpublished  report  on  file  in  this 
office,  dated  July  24, 1873,  upon  the  survey  of  the  river  below  Tuseumbis, 
the  discharge  is  given  by  Mr.  A.  H.  Blaisdell,  assistant  engineer,  si 
277  cubic  feet  per  second.  It  is  quite  certain  that  the  low- water  dischttrge 
does  not  exceed  300  cubic  feet  per  second,  and  that,  considering  the 
porous  character  of  the  soil,  a  much  less  quantity  is  available  for  pur- 
poses of  navigation. 

The  range  of  the  Osage  is  39}  feet.  At  high-water  it  is  a  vast  body 
of  water  flowing  with  the  great  velocity  due  to  a  slope  of  about  10  inches 
to  the  mile,  and  capable  of  moving  heavy  gravels  and  modifying  its  bed 
with  great  facility. 

Between  Bainey  Greek  and  Tuscumbia  there  are  fifty-six  shoals  whid 

*TraciDg8  not  printed. 
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are  now  prominent,  or  one  to  every  1.4  miles.  Of  these^  thirty-three 
have  been  the  subject  of  'improvement"  by  the  State  of  Missouri.  The 
works  are  shown  upon  the  maps.  What  the  order  of  construction  of  these 
works  was  and  what  were  the  results  at  first  obtained  by  them  are  points 
about  which  I  have  no  information.  They  seem  to  have  been  designed 
to  concentrate  the  flow  over  the  shoals  into  a  narrow  space,  with  a  view 
to  excavating  a  permanent  channel  through  them.  Many  of  the  works 
are  badly  located,  if  they  are  to  be  judg^  by  the  state  of  affairs  now 
existing,  and  some  of  them  are  in  a  dilapidated  condition ;  but  their 
universal  falure  is  doe,  perhaps,  not  so  much  to  these  causes  as  to  the 
fitct  that  they  were  designed  to  accomplish  an  impossible  task. 

A  list  of  the  shoals  and  their  distances  below  Bainey  Greek,  and  the 
elevation  of  the  water  surface  at  the  head  and  at  the  foot  of  each  shoal, 
is  given  in  tabular  form  in  Mr.  McQregory's  report. 

An  examination  of  the  plan  shows  that  these  shoals  are  not  found  at 
places  where  the  low- water  width  is  unusually  great.  On  the  contrary, 
the  width  is  usually  less  than  in  the  pools.  The  stream  is  contractea 
both  horizontally  and  vertically,  and  the  shoals  therefore  constitute  true 
natural  dams.  The  profile  shows  the  fifty-six  shoals  acting  in  that 
capacity.  Above  each  shoal  is  a  pool  with  horizontal,  or  nearly  hori- 
zontal, surface,  and  below  is  a  similar  pool. 

There  is  an  important  distinction  between  the  Osage  Biver  at  low 
stage  as  a  flowing  stream,  and  as  a  body  of  navigable  water.  Its  dimen- 
sions in  the  first  respect  are  dependent  upon  its  drainage  area  and  the 
annual  rainfall,  and  these  cannot  be  altered  by  the  engineer.  Its  dimen- 
sions in  the  second  respect  are  dependent  upon  its  reservoir  capacity, 
and  this  may  be  enlarged  or  diminished  by  engineering  works.  As  a 
flowing  stream  alone  it  is  an  insignificant  creek,  discharging  less  than 
300  cubic  feet  of  water  at  its  month.  As  a  body  of  navigable  water  it 
is  at  this  time  a  series  of  capacious  lakes,  but  the  communication  be- 
tween the  lakes  is  difficult. 

These  fifty -six  natural  dams,  or  their  equivalent,  are  a  necessity  of  the 
river  if  its  present  capacity  as  a  body  of  navigable  water  is  to  be  retained. 
The  removal  of  any  one  of  them  will  lower  the  surface  of  the  pool  above. 
Irregularities  of  the  bed  which  are  now  deeply  submerged  will  be  brought 
nearer  to  the  surface  and  new  shoals  will  be  developed.  The  removal 
of  these  will  develop  others  and  will  reduce  the  depth  upon  the  shoals 
already  improved,  bringing  them  again  into  prominence.  At  each  local 
ity  there  will  thus  be  a  long  series  of  alternate  improvement  and  dete- 
rioration. 

If  the  range  of  the  Osage  were  moderate,  and  there  were  no  tributa- 
ries to  disturb  this  process  by  the  introduction  of  new  supplies  of  ^pravel, 
it  might  be  practicable  in  the  course  of  time,  by  a  vigorous  application 
of  dredges,  wing-dams,  and  training  walls,  to  bring  the  entire  river  to 
the  condition  of  a  canal  with  uniform  cross-section  and  uniform  slope, 
and  of  uniform  depth  throughout.  In  that  condition  its  navigability 
would  have  reached  the  highest  state  of  perfection  of  which  the  ftee- 
flowing  channel  is  capable.  The  body  of  water,  however,  would  be  a 
minimum.  The  lakes  would,  all  be  drained,  and  would  be  replaced  by 
a  stream  of  which  the  width  would  not  exceed  80  feet  and  the  depth  2 
feet.  The  existence  of  gravel-bearing  tributaries  and  the  high-water 
character  of  the  stream  will  prevent  the  realization  of  such  an  ideal 
river;  some  parts  will  always  be  deeper  than  others.  As  this  ideal,  how- 
ever, is  the  highest  reault  at  which  we  can  aim  with  a  system  of  oi>en- 
channel  improvement,  the  supposition  that  it  has  been  accomplished  will 
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allow  the  merits  of  the  system  to  be  judged  ander  the  cireumstanoei 
most  favorable  to  it. 

A  stream  80  feet  wide  and  2  feet  deep  will  not  be  adapted  to  the  com 
merce  of  the  Osage  Valley,  either  present  or  prospective.  Statistics  ol 
the  commeroe  of  the  river  during  the  six  months  ending  December  3L 
1880,  have  recently  been  collected  under  my  direction  by  Mr.  W.  S 
Simpson,  assistant  engineer,  and  have  been  made  as  complete  as  prae 
ticable.    They  are  as  follows,  viz : 

Carried  kff  boat. 


Articlet. 


Wheat bnshels 

Fkmr barrels. 

Baryta do ... 

Brick 


HiBcellaiieoaa 

Plnelamber feet. 

Wood cords. 


Total  ralae 


Quantity. 


128.850 
000 
341 

190.000 
Unloiowii. 

100.000 
485 


Value. 


$128, 350  00 
8,600  00 
6,885  00 
950  00 
Unknown... 
2,000  00 
1.212  50 


142, 997  50 


Weight 


Fraigkk 
ohaiiea 


Tons. 
8,850 
50 
153 


^ 


$7.700  9 
118  9 
3069 
7769 
8U9 


B^fied, 

Valued  at- 

Railroad  ties,  709,805 $283,90 

Oak  logB,  2,000,000  feet 20.061 

Wikhiut  logs,  800,000 7,6t 

Total  value 311,421 

These  statistics  show  the  rafting  interest  to  be  about  doable  the  bo^ 
in^  interest.  They  cover  a  p^iod  daring  which  the  low- water  seasoi 
occnrs,  and  it  is  probable  that  if  an  entire  year  were  inoladed  the  reli^ 
tive  proportions  of  these  interests  woald  be  altered.  Bat  it  will  be  safo 
I  think,  to  regard  the  rafting  interest  as  at  least  eqaal  to  if  not  greater 
than  the  boating  interest.  To  reduce  the  Osage  from  a  width  of  401 
foet  to  80  feet  throughout  its  length  will  be  an  injury  to  that  interest 
which  will  not  be  mitigated  by  the  increased  depth  upon  the  shoals. 

A  depth  of  2  feet  will  enable  the  few  small  steamboats  now  employed 
to  navigate  the  river  for  a  larger  part  of  the  year,  carrying  passenger^ 
the  maU,  and  small  quantities  of  freight,  but  it  is  evident  that  the  deptfc 
is  not  well  adapted  to  the  cheap  transportation  of  heavy  freight.  Tin 
amount  of  commerce  now  existing,  as  shown  by  the  statistics,  is  m 
measure  of  what  this  stream  will  one  day  be  called  upon  to  carry.  It* 
to  its  prospective  rather  than  to  its  present  commercial  importance  Oai 
the  improvement  should  be  adapted.  The  valley  possesses  great  stortf 
of  iron,  coal,  lead,  zinc,  marble,  and  other  usefnl  minerals.  A  2'M 
navigation  will  not  aid  in  any  material  degree  to  develop  these  rt 
soorcesy^  and  after  they  are  developed  it  will  be  regarded  as  absolutel} 
insuffident*. 

The  works  required  to  give  this  depth  are  in  direct  conflict  with  thotf 
required  to  give  a  greater  depth,  viz,  locks  and  dams.  They  resnlt  ii 
reducing  the  volume  of  navigable  water,  while  it  should  be  increased 
They  constitute  solid  obstructions  in  the  bed  of  the  river,  rising  to » 
height  of  3  feet  6  inches  above  low- water,  which  it  will  be  necessary  tf 
remove  before  the  present  capacity  of  the  stream  can  be  restored.  Whit 
of  doubtful  utility  for  the  present  needs  of  commerce— supposing  them  0 
be  successful — they  are  a  positive  injury  to  the  river,  taking  into  at 
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count-  its  future  necessities.  It  is  hardly  necessary,  in  view  of  the  forego- 
rngj  ^o  inquire  what  the  effect  of  draining  these  lakes  would  be  ui)on  the 
san  •  cary  condition  of  the  country. 

^  lie  slack-water  improvement  of  this  stream  is,  I  think,  only  a  ques- 
tion  of  time.    It  will  probably  not  be  seriously  undertaken  until  after 
^he  improvement  of  the  Missouri  Biver,  into  which  it  empties,  and  in 
'hich  there  is  now  a  channel  depth  of  but  3  feet.    That  day  may  be  far 
Listant.    It  probably  is.    But  in  these  preliminary  operations  upon  the 
iver  it  should  not  be  lost  sight  of.    Nothing  should  be  done  now  which 
ill  render  that  work  more  difficult  or  more  costly. 
^VThile  the  final  results  of  removing  all  the  shoals  are  thus  seen  to  be 
i»uy  thing  but  desirable,  there  are  several  reasons  why  that  plan  should 
Iways  have  its  partisans  among  those  immediately  interested  in  the 
Improvement.    It  permits  immediate  results  to  be  obtained  irom  smaU 
i.ppropriations,  and  it  results  in  deepening  the  water  at  the  place  where 
|t  is  first  applied.    The  latter  fact  causes  the  casual  observer  to  believe 
fliat,  if  universally  applied,  it  will  universally  deepen  the  water.    Con- 
fidering  only  the  present  and  disregarding  the  future,  he  is  gratified  to 
Lnd  a  depth  of  2  feet  at  a  spot  where  he  is  accustomed  to  find  but  6 
Lches,  and  he  naturally  urges  a  continuation  of  the  work.    Present 
benefit  having  a  more  powerful  influence  upon  his  mind  than  future  in- 
iry,  it  might  happen  that,  even  after  the  final  results  of  the  system  are 
illy  comprehended  by  him,  he  would  still  urge  its  prosecution. 
The  river  itself  possesses  a  power  which  will  probably  prevent  the 
ifliction  of  such  evils  upon  it.    Seen  at  a  low  stage,  it  would  seem  in- 
[apable  of  modifying  its  own  bed  to  such  a  degree  as  to  neutralize  the 
ork  of  excavation  in  a  short  time.    A  very  different  state  of  affairs 
[xists,  however,  at  high-water.    The  gravel  moved  at  such  times  finds 
convenient  lodgment  in  the  narrow  cuts  provided  by  the  dredge,  and 
Ihey  are  promptly  filled  up.    The  same  thing  occurs,  though  to  a  larger 
legree,  if  there  are  wing-dams  and  training- walls,  the  result  being  that 
lese  works  tend  rather  to  increase  than  to  diminish  the  height  of  the 
Loal.    The  removal  of  all  the  shoals  can  therefore  only  be  attained,  if 
It  all,  by  renewed  and  persistent  efforts  with  the  dredge,  and  at  heavy 
inal  cost.    The  temporary  deepening  of  the  water  at  a  few  of  them  is 
|nly  a  delusion. 
AS  wing-dams  and  training- walls,  combined  with  dredging  by  means 
'  scrapers,  have  been  applied  to  a  portion  of  the  Osage  by  the  gov- 
rnment,  it  is  proper  to  notice  the  circumstances  under  which  that  has 
m  done,  and  to  make  inquiry  as  to  the  results  obtained. 
The  conclusion  that  no  permanent  improvement  of  the  open  channel 
practicable  was  reached  by  my  predecessor  several  years  ago.    In  his 
LDual  report  for  1875  (see  Annual  Report  of  Chief  of  Engineers,  1875, 
tge  489),  he  says : 

arning  by  experience  that  the  Osage  River  could  not  be  permanently  improyed 
wing-dams  and  training-dikes,  under  date  of  September  1, 1874,  with  the  approval 
the  Chief  of  Engineers,  I  instructed  my  assistant,  Mr.  William  M.  Gordon,  to  sur- 
ly the  river  from  Osceola  or  Roscoe  to  Tnscnmbia,  to  ascertain  by  actual  and  accurate 
rvey  the  practicability  and  cost  of  a  lock  and  dam  navigation. 

[The  report  of  this  survey,  which  was  completed  only  to  the  mouth  of 

fiiney  Greek,  was  dated  February  11^  1875,  and  gives  a  brief  sketch  of  the 

jtx)ry  of  the  operations  up  to  that  time.    (See  Annual  Report  of  Chief 

Engineers,  1875,  page  490.)    Upon  the  statement  of  facts  therein 

5sented,  the  appropriations  for  the  river  ceased,  and  were  not  renewed 

itil  1878,  when,  by  the  act  of  June  18,  an  appropriation  was  made  of 

|0,000.    A  portion  of  this  was  applied  to  surveying  the  upper  river  from 
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Ottawa,  Kans.,  to  Osceola,  Mo.,  and  the  balance  applied  to  the  improve- 
ment of  the  lower  river,  below  Tuacuinbia,  by  means  of  wing-dams  and 
training-walls,  and  dredging  as  before. 

In  his  annual  report  for  1879,  Colonel  Simpson  says : 

No  estimate  of  the  cost  of  completing  the  imx^rovement  upon  the  system  practiced 
hitherto  has  been  or  can  be  made. 

(See  Annual  Eeport  of  Chief  of  Engineers,  1879,  page  1045.) 

The  system  of  open  channel  improvement  was  applied  by  him  below 
Tuscumbia  during  the  seasons  of  1878  and  1879,  and  was  continued  under 
my  direction  during  the  season  of  1880.  By  the  30th  of  June,  1880, 
temporary  improvement  had  been  elfected  upon  the  greater  part  of 
the  shoals  below  Tuscumbia.  The  obstructions  at  Shipley's  and  Burd'a 
shoals  had,  however,  been  renewed,  and  at  five  other  shoals  no  work  had 
been  done. 

The  appropriation  June  14, 1880,  being  more  than  sufficient  to  provide 
for  the  works  required  during  the  year  at  these  places,  the  present  sur- 
vey was  undertaken  in  August,  with  a  view  to  preparing  plans  of  im- 
provement for  the  portion  of  the  river  above  Tuscumbia.  It  was  supposed 
at  that  time  the  improvement  was  less  temporary  than  it  really  was, 
and  that  it  would  be  practicable  to  carry  a  draught  of  2  feet  through  to 
Tuscumbia  after  the  execution  of  the  works  contemplated  at  the  shoals 
above  referred  to.  The  low-water  season  of  last  autumn,  however,  de- 
veloped a  number  of  new  shoals,  upon  which  the  depth  was  less  than  2 
feet,  thus  confirming  the  opinion  of  my  predecessor. 

The  slope  of  the  river  below  TusQumbia  is  much  more  gentle  than  that 
above,  being  but  25  feet  in  60  miles,  or  5  inches  to  the  mile.  The  steps 
in  the  hydraulic  stairway  are,  therefore,  much  lower,  and  can  be  replaced 
by  an  inclined  plane  much  more  easily  than  above  Tuscumbia.  The 
success  of  the  system  below  Tuscumbia  would  be  no  guarantee  of  its 
success  above,  while  its  failure  there  is  evidence  that  the  failure  above 
would  be  still  more  emphatic. 

The  conclusions  are— 

1st.  It  is  believed  to  be  impracticable  to  make  a  continuous  improve- 
ment by  means  of  dredging,  or  by  wing-dams  and  training- walls,  either 
with  or  without  dredging. 

2d.  If  practicable,  the  result  would  be  of  doubtful  utility  to  the  pres- 
ent commerce  of  the  valley,  and  would  not  adax)t  the  river  to  its  pros- 
pective commerce. 

3d.  The  construction  of  stone  dams  and  training-walls  in  the  bed  o 
the  stream  is,  when  taking  into  account  its  future  necessities,  an  injur 
to  it. 

4th.  A  lock  and  dam  improvement  is  the  only  means  of  permanentl 
deepening  the  channel,  and  the  time  for  seriously  undertaking  tha 
work  seems  not  to  have  arrived. 

It  is  accordingly  recommended  that  operations  upon  the  Osage  b 
limited  for  the  present  to  the  removal  of  overhanging  trees  from  th 
banks,  and  of  such  snags  and  bowlders  as  may  be  found  in  the  channe 
and  that  the  funds  now  available,  (15,000,  exclusive  of  the  appropriatio 
of  March  3, 1881,  be  applied  to  carrying  that  work  as  far  as  the  mean 
will  permit,  working  up  stream  from  Tuscumbia. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst,  ^ 
Captnin  of  Engineers, 

Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  S.  A, 
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report  of  mr.  8.  k.  m^gregory,  assistant  engineer. 

Engineer  Office,  U.  S.  Army, 

Saint  Louis f  Mo.^  March  22,  1681. 

Captain  :  I  have  the  honor  to  submit  my  report,  together  with  maps  and  profile  of 
mrvey  of  Osage  River  made  in  the  months  of  August,  September,  and  October  of  la^t 
fear,  under  instructions  from  you,  as  follows : 


This  survey  of  the  Osage  River  covers  a  section  not  embraced  in  previous  surveys 
md  completes -the  survey  of  the  whole  river  from  Ottawa,  Kans.,  to  the  mouth. 

The  party  was  organized  at  Jefferson  City  and  transferred  by  government  boat  to 
fuscumbia,  which  was  reached  August  25,  1880.  As  lirst  organized,  the  pai-ty  con- 
isted  of  eleven  persons,  but  as  the  difficulties  increased— occasioned  by  high-water 
md  sickness  in  the  party — others  were  added  ;  but  at  no  time  did  the  Dumber  reach  rhe 
aaximum  allowed  in  your  order. 

The  survey  up  stream  from  Tusciimbia  was  commenced  August  26,  and  proceeded 
rithout  interruption  until  September  3,  when  a  heavy  rise  in  the  river  made  it  diffi- 
ult  to  move  our  flat-boat  up  stream  against  the  increased  current  without  steam 
lower.  The  water  at  that  time  covered  all  the  open  spaces  alone;  the  shores,  and  the 
nrvey  had  to  be  continued  back  in  the  timber  and  brush  upon  tne  high  banks,  mak- 
tig  progress  very  difficult  and  slow.  Upon  being  made  acquainted  with  this  condi- 
Ion  of  things,  you  ordered  the  party  transferred  by  steamboat  to  Rainey  Creek,  which 
^as  reached  September  11. 

The  survey  down  stream  from  Rainey  Creek  was  commenced  September  13,  and  pro- 
^«ssed  more  rapidly,  being  interrupt^  only  by  sickness  in  the  party. 
The  survey  down  stream  closed  with  thiit  portion  made  up  stream  on  October  15 ; 
ut  as  a  portion  of  the  up-stream  survey  had  been  made  during  a  temporary  rise  in 
lie  river,  it  was  deemed  advisable  to  continue  the  line  further  down  the  river,  to  give 
tie  low- water  shores  and  connect  special  stirveys  and  examinations  of  shoals  with  pre- 
fous  survey. 

The  field-work  of  survey  was  completed  October  18,  and  by  your  orders  the  party 
^as  transferred  to  Jefferson  City  and  discharged. 

The  work  upon  the  maps  (ten  in  number)  and  profile  was  commenced  October  23 
Dd  is  now  completed. 

The  commercial  importance  of  the  Osage  River  has  been  fully  discussed  in  reports 
r  former  surveys  and  uothiug  more  need  be  said  upon  that  subject. 
Levels  were  run  the  whole  distance,  connecting  with  Gordon's  benches  at  Rainey 
reek  and  Blaisdell's  at  Tuscumbia. 

The  total  length  of  this  section  is  79|  miles,  with  a  total  fall  of  65.08  feet.  In  Mr. 
ordon's  report  he  gives  the  total  fall,  as  quoted  from  State  engineer's  report,  as  65 
et. 

A  line  of  soundings  was  taken  the  total  length  of  the  survey  along  the  center  of  the 
^annel,  and  cross-sections  made  upon  all  the  shoal  places  having  less  than  the  re- 
aired  depth  at  low-water. 

The  maps  of  the  river  are  drawn  on  a  scale  of  nrfrou  and  the  shoals  or  special  sur- 
bys  on  a  scale  of  yaW- 

iThe  profile  shows  the  bottom  of  the  river  and  elevations  of  both  banks,  low-water 
>pe  of  the  river,  and  the  low-water  line  at  Tuscumbia,  which  is  zero  of  the  profile, 
le  following  is  a  tabular  statement  giving  the  names  and  number  of  the  shoals, 
e  distance  from  Rainey  Creek  to  ehcn  shoal,  and  the  elevation  of  the  low-water 
^pe  at  the  head  and  foot  of  each  shoal.  The  distances  are  given  in  miles  from 
%\nej  Creek,  and  are  marked  in  red  ink  on  the  map,  and  corresponding  distances  in 
bck  ink  on  profile. 
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Tbis  portion  of  the  Osage  River  at  low-water  is  nothing  but  a  succession  of  deep  laka 
or  pools,  connected  by  one  or  more  shallow  streams  of  running  water.  It  has  beet 
known  to  rise  39^  feet  above  low- water  mark  at  Tascumbia.  At  high- water  ita  oha^ 
acter  is  entirely  chauged,  its  average  fall  being  .82  of  a  foot  per  mile ;  it  beoomes  i 
rapid,  resistless  t-orrent,  and  has  been  kuown  to  pour  such  a  flood  into  the  Missouri  m 
to  cause  that  river  to  back  up  as  far  as  Jefferson  City.  At  such  times  much  of  tb 
Osage  Valley  is  und<'r  water. 

There  has  been  considerable  money  expended  by  the  State  of  Missouri  in  improving 
many  of  the  shoals  on  this  section  oi  the  river;  but  as  the  work  was  done  a  long  titv 
affo,  and  has  received  no  attention  in  the  way  of  repair  since,  it  is  in  some  places  ii 
a  bad  condition,  the  dams  being  broken,  either  accidentally  or  iutentionally,  and  other 
wise  injured  by  the  combined  action  of  the  floods  and  floating  ice.  The  stones  remair 
ing  in  place  are  of  large  size,  and  well  bedded  in  the  surrounding  gravel,  and  mif 
serve  as  a  good  foundation  or  anchorage  for  new  work,  if  the  location  of  the  dik# 
and  dams  is  such  that  they  can  be  utilized. 

Fully  oue-tbird  if  not  one-half  of  the  water  finds  its  way  through  the  dikes  and  dam 
in  numberless  little  streams,  instead  of  finding  its  way  down  tne  low-water  cbaniw 
intended  for  it ;  also  a  large  percentage  sinks  in  the  coarse  gravel  composing  the  baa 
and  comes  up  below  in  the  form  of  nnhieroos  springs.  This  leakage  can  only  k 
stopped  by  spreading  upon  the  up-stream  slope  of  the  dams  and  bars  a  finer  mater* 
than  that  of  which  they  are  composed,  up  to  the  low- water  line. 
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Rock  can  be  obtained  on  the  river  banks  near  all  the  shoals  and  in  many  places 
iKritlioiit  the  troable  and  expense  of  qaarrying  it. 

The  bars  or  shoals  are  nsually  found  immediately  below  the  month  of  some  oreek 
or  loraiich  that  flows  into  the  Osa^e,  and  are  formed  from  the  gravel  that  is  bronght 
cLo^wn  by  said  stream.  Every  little  mountain  rill  and  every  washout  on  the  steep  hill 
slopes  fnruishes  its  quota  of*^gravel,  which  will  always  be  a  source  of  trouble  and  ob- 
Btrnction  to  the  permanent  navigation  of  this  river. 

The  perpendicular  rock  bluffs  along  the  shores  are  composed  either  of  soft  lime  or 
Band  stone,  and  in  the  process  of  disintegration  large  masses  are  thrown  down,  often 
finding  a  lodgment  in  the  channel  of  the  river,  making  it  dangerous  for  any  one  to 
navigate  this  stream  who  does  not  know  the  exact  location  of  these  rooks,  particularly 
so  in  the  pools,  where  there  is  no  ripple  of  the  water  to  indicate  their  presence. 

There  are  comparatively  but  few  snags  to  be  found  in  this  section  of  the  river,  and 
these  can  easily  be  removed. 

There  are  overhanging  trees  in  many  places,  which  should  be  cut  down  where  the 
low-'water  channel  runs  close  to  the  shore,  as  there  is  danger  of  contact  with  the 
upper  works  of  steamboats,  as  was  the  case  with  the  boat  that  transferred  our  party 
to  Kainey  Creek. 

This  section  of  the  river  can  be  divided  into  two  divisions.  From  Rainey  Creek  to 
Linn  Creek  it  can  only  be  made  navigable  for  boats  drawing  from  12  to  14  inches  of 
water  when  the  river  is  at  its  lowest  stage.  There  are  twenty -three  shoals  in  this 
division. 

One-quarter  of  a  mile  above  Linn  Creek  is  the  mouth  of  the  Niangua  River,  a  stream 
of  considerable  size,  which  is  fed  by  perennial  springs,  and  from  which  the  Osage  de- 
rives nearly  one-half  of  its  supply  during  low-water.    The  other  branches  of  creeks, 
with  the  exception  of  Big  Gravois,  afford  but  little  water  during  the  dr^  season,  ex- 
eept  fixim  local  rains.    This  division  can,  if  the  water  is  all  concentrated  in  one  chan- 
nel, be  made  navigable  for  any  boat  that  can  pass  over  the  bars  below  Tusonmbia. 
There  are  thirty-three  shoals  on  this  division.    Above  Linn  Creek  all  the  bars  will 
need  more  or  less  improvement  to  ^ive  H  ^^^^  o^  water  in  the  channel  at  a  low  stage. 
The  following  shoals  on  this  division  have  been  improved  by  the  State  of  Missouri : 
Rainey  Creek,  Byers,  McFarlin's,  Rapids,  Coffman's,  Wilson's,  Henry  Cable's,  Peter 
Cable's,  Bollinger's  Creek,  Porter   Mill,   Foster  Island,   Cash  Williams,  Melbourne 
Williams,  and  Austin  Cranes. 

The  following  are  the  shoals  that  are  impassable  for  boat«  drawing  more  than  14 
inches  of  water :  Rainey  Creek.  Byers,  McFarlin's,  Rapids,  Henry  Cable,  Peter  Cable, 
Bk>llinger  Creek  Nos.  1,  2,  ana  3,  Porter  Mill.  Cash  Williams,  Melbourne  Williams, 
•nd  Austin  Cranes.  At  the  last-named  place  tne  channel  has  filled  completely  up  with 
gravel.  A  break  has  been  made  in  the  left  wing-dam,  through  which  the  water  rushes 
With  great  force,  impinging  the  left  bank  at  such  an  angle  as  to  make  it  impossible  for 
iny  boat  to  pass  with  safety  when  the  river  is  at  a  low  stage.  There  is  also  a  break  in 
the  right  wing-dam.  The  filling  of  the  channel  was  probably  caused  by  the  breaking 
tf  the  dams  aud  thereby  lessening  the  velocity  aud  scouring  power  of  the  water  in  the 
<jhannel. 

Below  Linn  Creek  the  following  shoals  have  been  improved  by  the  State  of  Missouri : 
Iiinn  Creek,  Town,  Friar  Ear  No.  1,  Foley  Island,  Big  Klnsile,  Little  Kinsile,  Salt 
hland  No.  1,  Au  Glaize,  Rays  No.  1,  Wash.  Lamb  No.  1,  Wide  Ford,  Round  Island,  Big 
QravoisNo.  1,  Lower  Howser,  Little  Gravois  No.  1,  Qrauny's  Island,  Russell's  Island,  A. 
Broekman,  and  Tuscumbia. 

Ihe  following  shoals  will  need  improvement  to  give  a  channel  of  2  feet  depth  at 
low -water :  Linn  Creek,  Town,  Friar  Ear  Nos.  1  and  2,  Folev  Island,  Big  Kinsile,  Salt 
lilaDd  No.  1,  Au  Glaize,  Rays  Nos.  1  and  2,  Round  Island,  Widow  Stephens,  Big  Gravois 
Nos.  1,  '\  and  3,  Stephen  Howser,  Easter's,  Little  Gravois  Nos.  1  and  2,  Granny"s  Island, 
Bussell's  Island,  A.  Brockman's,  and  Tnscumbia.  At  some  of  the  above-named  places 
tile  shoal  extends  but  a  short  distance,  and  can  be  removed  by  scraping  or  dredging, 
atd  will  not  need  the  construction  of  permanent  works. 

I  woold  respectfully  call  your  attention  to  the  location  of  the  State  dams  and  dikes. 
Ill  some  cases  they  are  located  just  below  the  month  of  some  creek,  and  in  such  a 
positioD  as  to  catch  and  convey  all  the  gravel  that  is  brought  down  by  said  creek, 
directly  Into  the  low-water  channel,  thus  defeating  the  very  object  for  which  they 
'«vere  designed  and  constructed. 

I  am  under  obligations  to  Assistant  Engineer  Mr.  W.  S.  Simpson  for  valuable  aid 
in  fitting  out  party  at  Jefferson  City,  also  for  transportation  of  myself  and  party  to 
Tnscumbia  and  afterwards  to  Rainey  Creek.  I  acknowledge  with  pleasure  the  efiScient 
maimer  with  which  my  assistant,  Mr.  John  O.  Holman,  has  performed  his  dnties  in  the 
field  and  valuable  aid  rendered  in  the  preparation  of  the  maps  and  profile  in  the 
office. 

Very  respectfully,  your  obedient  servant, 

S.  E.  McGrkgory, 
Capt.  O.  H.  Ernst,  Assistant  Engineer, 

Corps  of  Engineers^  U,  S,  A. 
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R6. 

SURVEY   OF  FISH   BEND,  NEAR   FORT   CHARTRES,  IN   THE   MISSISSIPPI 

RIVER. 

United  States  Engineer  Office, 

Saint  LouiSj  Mo,,  December  31,  1881. 

General  :  I  have  the  honor  to  transmit  herewith  a  map  of  Fish  Bend, 
near  Fort  Ghartres,  in  the  Mississippi  Eiver,  surveyed  in  August  ana 
September  last,  to  comply  with  the  provisions  of  the  river  and  harbor 
aet  of  March3,  1881. 

Fish  Bend  is  situated  about  40  miles  below  Saint  Louis.  The  river 
leaves  the  Missouri  bluff  near  Rushtower  Landing  and  makes  an  incur- 
sion into  the  alluvial  bottom  on  the  Illinois  side,  returning  to  the  Mis- 
souri bluflf  again  at  Penitentiary  Point.  The  channel,  following  the 
Missouri  shore  as  far  as  Rush  Island,  crosses  over  to  the  Illinois  shore 
below  Goodman's  Landing,  and  thence  follows  that  shore  nearly  to 
Penitentiary  Point.  The  deep  concave  bend  which  it  has  excavated  for 
itself  in  the  Illinois  shore  is  known  as  Fish  Bend. 

The  land  on  the  Illinois  side  is  almost  entirely  cleared  of  trees,  and  is 
under  cultivation;  the  soil  is  the  light,  sandy  alluvion  of  the  Mississippi 
Valley,  and  the  direction  of  approach  of  the  river  is  favorable  to  attack. 
These  circumstances  are  all  conducive  to  rapid  erosion. 

The  bend  was  surveyed  under  the  direction  of  my  predecessor  in  1874, 
and  again  in  1879.  The  shore  lines,  as  developed  by  those  surveys,  are 
indicated  on  the  map.  They  show  a  marked  advance  into  the  Illinois 
bottom,  with  a  general  movement  of  the  bend  down  stream.  The  great- 
est amount  of  excavation  since  1874  is  found  just  below  Salt  Lake,  where 
the  Illinois  bank  has  receded  about  1,875  feet,  which  is  at  the  rate  of 
268  feet  per  year.  The  greatest  excavation  since  1879  is  found  just 
above  Salt  Lake  and  above  Penitentiary  Point.  At  the  former  place  the 
bank  has  receded  794  feet,  or  397  feet  per  year;  and  at  the  latter  place 
835  feet,  or  417J  feet  per  year.  Between  these  points  there  is  one  place 
where  for  a  short  distance  the  excavation  has  been  almost  nothing  since 
1879,  though  very  large  since  1874.  The  amount  of  land  destroyed  since 
1874  is  about  523.8  acres,  or  about  75  acres  per  year;  arid  since  1879 
about  180  acres,  or  90  acres  per  year.  Estimating  the  value  of  the  land 
at  $50  per  acre,  and  taking  the  more  recent  rate  of  annual  destructicm, 
the  annual  loss  is  about  $4,500. 

The  obvious  means  to  prevent  this  loss  is  to  strengthen  the  bank  by 
a  revetment.  An  efficient  revetment  includes  a  continuous  mattress 
120  feet  wide  laid  at  the  foot  of  the  slope  below  low-water  mark,  above 
which  the  bank  is  to  be  graded  to  a  gentle  slope  and  covered  with  a 
layer  1  foot  thick  of  broken  stone  up  to  a  height  of  16  feet  above  low- 
water  mark,  and  above  that  level  to  be  planted  with  willows.  The 
foot  mattress  should  be  made  absolutely  continuous  if  i)ra(*ticable,  but 
if  the  current  be  too  swift  for  progressive  sinking,  it  should  be  made  in 
sections  not  less  than  1,000  feet  long,  and  these  should  overlap  each 
other  so  as  to  make  the  protection  absolutely  continuous  when  in  place. 

The  cost  of  such  a  revetment  is  now  estimated  at  about  $10  per  run- 
ning foot,  though  it  is  possible  that,  as  the  men  are  trained  and  become 
more  expert,  the  cost  may  be  reduced.  The  total  length  of  bank  re- 
quiring protection  from  Goodman's  Landing  to  Penitentiary  Point  is 
19,1GG  feet.    The  total  cost  of  protecting  Fish  Bend  would  be  $191,060. 

The  annual  interest  upon  this  sum  at  4  per  cent,  is  $7,606.40,  while 
the  present  annual  loss  from  the  destruction  of  land  is  but  $4,500. 
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In  stating  the  amount  of  commerce  to  be  benefited  by  such  an  im- 
provement some  explanations  are  necessary.  The  result  of  rapid  caving 
of  a  bank  is  not  only  to  inflict  loss  upon  the  riparian  proprietor^  but  it 
is  also  injurious  to  navigation,  by  throwing  into  the  stream  a  larger 
amount  of  material  than  it  can  carry.  This  material  is  at  first  swept 
along  by  the  swift  current  usually  prevailing  in  a  sharp  bend,  until  it 
reaches  a  crossing  or  wide  place  below,  where  it  is  deposited,  and  where 
it  forms  a  shoal.  In  general  terms,  the  protection  of  any  bank  from 
erosion  is  beneficial  to  navigation  by  shutting  off  that  supply  of  chan- 
nel-choking material.  But  to  stop  the  caving  in  a  single  detached  bend 
may  or  may  not  be  of  permanent  value  to  navigation.  In  a  river  having 
alluvial  banks  one  bend  is  supplemented  by  other  bends  on  the  oppo- 
site side,  above  and  below.  The  material  excavated  from  one  bend  is 
often  dropped  upon  or  below  the  adjacent  point,  causing  accretions,  and 
the  result  is  that  the  location  of  the  bend  is  steadily  moving  down 
stream,  the  upper  portion  being  filled  up  as  this  movement  progresses. 
If,  in  such  a  case,  a  detached  bend  be  protected,  and  the  opposite  bend 
above  be  left  unprotected,  the  works  placed  in  the  former  will,  in  time, 
be  buried,  and  will  have  served  only  a  temporary  purpose,  the  river 
seeking  a  new  location  for  itself  somewhere  else.  It  sometimes  happens, 
also,  that  the  river  will  desert  a  well-defined  bend,  cutting  a  new  chan- 
nel for  itself  across  the  opposite  point.  It  may  be  laid  down  as  a  rule 
that  no  permanent  benefit  to  navigation  can  be  expected  with  confidence 
from  the  protection  of  a  single  detached  bend.  To  insure  permanent 
benefit  the  direction  of  approach  of  the  channel  must  be  fixed,  and  this 
involves  the  systematic  improvement  of  the  river  above.  While  the 
protection  of  Fish  Bend  at  this  time  would,  without  doubt,  be  of  bene- 
fit to  navigation  for  the  time  being,  the  work  should  not  be  undertaken 
in  the  interest  of  navigation  until  it  shall  'be  known  with  certainty 
where  the  bank  of  the  river  in  this  vicinity  is  to  be  in  the  future.  The 
general  improvement  of  the  river  now  progressing  down  stream  flrom 
Saint  Louis  will  reach  a  point  about  15  miles  above  Fish  Bend  during 
the  coming  year.  Its  rate  of  advance  being  dependent  upon  the  amount 
of  future  appropriations,  it  is  uncertain  when  this  locality  will  be 
reached. 

It  is  therefore  concluded  that  the  protection  of  Fish  Bend  at  this  time 
will  be  a  work  for  the  protection  of  land,  and  that  the  benefit  to  com- 
merce to  be  derived  from  it  will  be  insignificant. 
•  Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Captain  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers  J  U,  S.  A. 
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APPENDIX  S. 


REMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 
RIVERS— SURVEYS  AND  IMPROVEMENTS  AT  VARIOUS  POINTS  ON  MIS- 
SOURI RIVER— SURVEY  OF  MISSOURI  RIVER  FROM  ITS  MOUTH  TO 
SIOUX  CITY. 


REPORT  OF  MAJOR  CHARLES  R,  SUTER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30, 1882,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


> 


IMPROVEMENTS. 


1.  Removing  snags  and  wrecks  from  the 

Missiseippi  and  Missouri  rivers. 

2.  Missonri  River  at  Saint  Charles,  Mo. 

3.  Missonri  River  at  Cedar  City,  Mo. 

4.  Missonri  River  tft  Glasgow,  Mo. 

5.  Missonri  River  at  Lexington,  Mo. 

6.  Missonri  River  at  Kansas  City,  Mo. 

7.  Missouri  River  at  Fort  Leavenworth, 

Kans. 

8.  Missonri  River  at  Atchison,  Kans. 

9.  Missouri  River  at  and  near  Saint  Jo- 

seph, Mo. 
10.  Missonri  River  at  Brownville,  Nebr. 
U.  Missonri  River  at  Eastport,  Iowa,  and 

Nebraska  City,  Nebr. 


12.  Missonri  River  at  Plattsmonth,  Nebr. 

13.  Missonri  River  at  Council  Bluff,  Iowa, 

and  at  Omaha,  Nebr. 

14.  Missouri  River  at  Sioux  City,  Iowa. 

15.  Missouri  River  at  Vermillion,  Dak. 

16.  Missouri  River  between  Kansas  City 

and  its  mouth. 

17.  Missonri  River  from  its  month  to  Fort 

Benton,  Mont. 

18.  Gasconade  River,  Missonri. 

19.  M  issonri  River  from  its  month  to  Sioux 

City,  Iowa,  &c. 


EXAMINATIONS  AND  SURVEYS. 


SO.  Missouri  River  at  or  near  Arrow  Rock. 


21.    Nishnabotana  from  Hamburg,  Iowa,, 
to  its  Junction  with  the  Missouri. 


United  States  Engineer  Office, 

Saint  LouiSy  Mo.,  September  30,  1882. 

Qeneral  :  I  beg  leave  to  submit  herewith  my  annual  report  upon  the 
operations  committed  to  my  charge  during  the  fiscal  year  ending  June 
30, 1881. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  E.  Suter, 
Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 
Chief  of  Engineers^  U.  8>  A. 

KoTE. — The  maps,  diagrams,  &c.,  referred  to  in  this  appendix  were 
received  at  the  office  of  the  Chief  of  Engineers  too  late  to  be  printed. 
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S  I. 


REMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 

RIVERS. 

Work  OU  that  portiou  of  this  improvement  which  was  under  my  charge 
was  carried  on  by  the  three  large  snag-boats— J.  N.  Macomb,  H.  G. 
Wright,  and  R.  E.  De  Russy.  They  commenced  operations  at  the  begin- 
ning of  the  fiscal  year,  and  work  was  continued  throughout  the  season 
as  needed.  The  long-continued  high  water  in  the  latter  half  of  the  year 
greatly  interfered  with  the  work.  Only  ten  months'  work  could  be  done 
on  the  Mississippi,  the  o[)erations  extending  over  860  miles  of  river.  The 
snagging  on  the  Missouri  was  done  under  another  appropriation,  and 
the  work  on  the  Arkansas  was  not  under  my  direction. 

MISSISSIPPI  RIVER. 

Work  on  this  stream  extended  from  the  mouth  of  the  Missouri  to 
Vicksburg,  860  miles.  All  three  boats  were  employed  on  it,  and  their 
aggregate  period  of  service  was  ten  months. 

The  snag-boat  Macomb  left  Mound  City,  111.,  July  1, 1881,  and  worked 
from  Cairo  to  Saint  Louis.  She  turned  back  from  this  point  July  14, 
and  worked  down  to  Vicksburg,  Miss.,  arriving  there  August  11.  Thence 
she  worked  back  to  Cairo  and  lay  there  repairing  from  September  12  to 
2S.  She  then  resumed  operations  and  worked  down  to  Yicksburg  again, 
reaching  there  October  17.  From  this  point  she  worked  back  to  Cairo 
and  was  laid  up  at  Mound  City,  111.,  November  30,  the  great  flood  in 
the  Mississippi  rendering  any  further  operations  impossible.  She  was 
in  commission  five  months,  and  worked  four  times  over  the  river  from 
Oairo  to  Yicksburg,  and  twice  from  Cairo  to  Saint  Louis. 

The  snag-boat  De  Russy  left  Mound  City,  111.,  August  20, 1881,  and 
was  kept  at  work  between  Saint  Louis  and  Cairo  till  November  16,  when 
high-water  obliged  me  to  lay  her  up.  She  resumed  work  in  the  same 
field  February  1,  1882,  but  another  flood  put  a  final  stop  to  her  opera- 
tions February  24,  when  she  was  laid  up  at  Saint  Louis.  She  was  iu 
eommission  four  months  and  worked  five  times  over  the  river  from  Cairo 
to  Saint  Louis,  her  work  giving  great  satisfaction.  The  snag-boat 
Wright  was  temporarily  detailed  for  work  in  the  Mississippi  near  Samt 
Louis  in  August  and  again  in  March,  the  pressure  of  work  there  being 
too  great  for  one  boat.  Her  operations  in  the  Mississippi  aggregated 
one  month  in  time. 

Tahle  of  work  done  in  Missiasippi  Biter. 


Kame  of  boat. 


•J.  N .  Macomb  . 
R.  B.DeRuMv. 
H.  G.Wright  .. 
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4,983  ;      32  I    4,974 


For  repairing  one  wooden  snag-boat  and  fitting  it  up  for  wrecking  purposes.  $50,000 
For  working  expenses  of  three  boats,  ten  months  each,  at  $4,000  per  month..  120^009 

Total 170,000 
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Money  statement.  \ 

July  1,  1881,  amount  available |. 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 75, 


July  1,  1882)  amount  available 3,81. 

Amount  appropriated  by  act  passed  August  2,  1882 85,  OOOV 

Amount  available  for  fiscal  year  ending  June  90,  18^ 88, 812  18 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  170, 000  00 

MISSOURI  RIVER. 

Owiu|?  to  the  peculiar  wording  of  the  law^  it  was  decided  that  none  of 
the  available  boats  could  be  used  in  working  under  the  appropriation 
for  this  stream,  and  the  snagging  done  there  was  paid  for  from  the  ap- 
propriation for  improving  Missouri  River, from  Kansas  City  to  its  mouth, 
and  will  be  described  under  that  head. 

Estimate, 

For  building  ligbt-draught  snag-boat |80, 000 

For  operating  three  boats,  uiue  months  each,  at  $4,000  per  mouth i08, 000 

Total 188,000 

Money  statement. 

July  1,  1881,  amount  available $80,000 


July  1,  1882,  amount  available 80,000 

Amonut  appropnated  by  act  passed  August  2,  1882 65, 000 

Amount  available  for  fiscal  year  ending  June  30,  1883 145,  UOO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30,  1884..  188, 000 

CONSTRUCTION  OF  NEW  BOATS. 

The  whole  amount  appropriated  for  snagging  on  the  Missouri  River 
was  reserved  for  the  construction  of  a  boat  for  special  service  on  that 
stream,  but  the  amount  being  insufficient  for  the  purpose  nothing  more 
was  done  than  to  prepare  plans  and  working  drawings.  As  funds  from 
the  new  appropriation  are  now  available,  the  construction  of  the  boat 
will  soon  be  commenced  and  pushed  to  completion  as  soon  as  possible. 

1  am  very  desirous  of  building  a  st^rn-wheel  snag-boat  for  service  on 
the  Upper  Missouri,  and  an  estimate  of  $80,000,  therefore,  is  submitted 
and  recommended,  as  well  as  an  estimate  of  $50,000  for  repairing  the 
wooden  snag-boat  De  Kussy,  which  cannot  be  kept  afloat  much  longer. 
When  this  work  is  done  it  is  my  intention  to  set  her  at  wrecking  work, 
of  which  a  vast  amount  is  required. 

OPERATIONS  FOR  THE  COMINGh  SEASON. 

The  plans  submitted  to  you  contemplate  th^  construction  of  theMis- 
aouri  Biver  snag-boat,  current  repairs  to  the  fleet,  and  the  performance 
of  twenty-seven  months'  snag-boat  work,  of  which  nineteen  will  go  to  the 
Mississippi  and  eight  to  the  Missouri. 

The  work  is  situated  in  the  collection  district  of  New  Orleans. 
The  amount  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  diuiug  the  fiscal 
year  ending  June  30,  1882,  was  $l,676,a')1.56. 
The  commerce  benelited  by  t];ie  work  i»  that  of  the  entire  Mississippi  Valley. 
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S  2. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  SAIKT  CHARLES,  MISSOURI. 

At  the  date  of  my  last  annual  report  the  works  of  channel  contraction 
at  Downing's  Point  and  at  the  head  of  Saint  Charles  Island,  as  well  as 
the  works  designed  to  close  the  chute  behind  this  island,  were  well  under 
way.  Their  construction  was  continued,  and  substantial  results  had 
been  obtained,  when  inKoverober  a  violent  and  wholly  unexpected  rise  in 
the  river  caused  such  damage  to  the  incomplete  works  that  the  effects 
produced  by  them  have  not  iSden  as  great  as  had  been  anticipated.  SUll 
the  effect  was  marked,  and  in  the  right  direction.  Owing  to  lack  of  funds 
the  contemplated  revetment  in  Saint  Charles  Bend  had  to  be  deferred* 
It  will  be  constructed  this  year  with  funds  allotted  from  the  general  ap- 
propriation for  improving  Missouri  River  from  its  mouth  to  Sioux  City, 
Iowa.  After  this  work,  which  is  mainly  conservative  in  character,  is 
completed,  it  is  thought  that  further  work  in  this  neighborhood  had 
best  be  deferred  till  it  can  be  undertaken  with  ample  funds  in  the  course 
of  execution  of  the  general  project  for  improvement. 

The  work  has  been  in  charge  of  Assistant  L.  E.  Cooley,  to  March  1^ 
1882,  and  of  Assistant  F.  M.  Harris  from  that  date. 

This  work  is  sitiiated  Id  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Saint  Lonis,  Mo.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal  year 
ending  June  30,  18H2,  was  $1,676,951.56. 

Money  statement 

July  1, 1881,  amount  available ....^ $15,881  31 

July  1, 1682;  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
llabiUties  July  1,  1881 15,384  4d 

July  1,  1882,  amount  available 496  85 


REPORT  OF  MR.  F.   M.   HARRIS,   ASSISTANT  ENGINEER. 

Saint  Charles,  Mo.,  June  30, 1882. 

Major:  I  have  the  honor  of  submitting  the  following  report  of  operations  conducted 
at  Saint  Charles,  Mo.,  during  the  year  ending  June  30,  1882: 

Assistant  L.  E.  Cooley,  who  had  charge  of  the  season's  work  at  this  place,  was 
transferred  to  the  general  office  at  Saint  Louis,  March  31,  1882.  In  his  annual  report 
for  1881  the  work  then  in  progress  was  fully  outWned.  Since  that  date  the  work  indi- 
cated has  been  completed  so  far  as  the  funds  available  would  permit.  The  greater 
part  of  the  force  employed  on  construction  was  discharged  July  31,  1881.  A  small 
party  was  kept  on  construction  and  on  ph3'sical  and  survey  work  until  the  middle 
of  November,  since  which  time  operations  have  been  limited  to  office  work  on  maps, 
physical  data,  and  designs  for  plant. 

No  revetment  has  been  laid  during  the  year.  Construction  has  been  confined  to 
training  works,  in  the  hope  of  securing  a  course  for  the  river  that  would  require  a  less 
extent  of  permanent  works. 

In  furtherance  of  this  plan,  continuous  wire  netting,  anchored  with  bailed  rock,  and 
supported  by  piles,  tripods,  or  buoys,  as  demanded  by  the  exigencies  of  the  case,  has 
been  used.  Of  this  construction  there  has  been  placed  8,500  feet,  or  a  little  more  than 
1.6  miles,  about  two-thirds  of  which  were  embraced  in  the  system  located  at  Downing's 
Point,  and  the  balance  at  the  head  of  Saint  Charles  Slough.  In  all,  thirty  tripMl- 
frames  and  seven  hundred  box-buoys  have  been  constructed  and  used,  one  thousand 
piles  have  been  sunk,  and  500,000  square  feet  of  wire  netting  have  been  woven  and 
laid.  • 

In  discussing  the  merits  of  these  constructions,  tripod-frames  and  buoys  ar  3  regarded 
as  expedients,  useful  in  making  repairs,  and  in  miscellaneous  work. 
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PILE- SINKING.  ^, 

Cottonwood  piling  was  used  averaging  36  feet  in  length  and  12  inches  11 
at  the  butt.     In  main-line  work  these  were  sunk  in  A  bents,  lashed  with  wire,  k 
bolted  with  three-fourths  inch  square  iron.    The  bents  were  spaced  from  25  to 
apart.    Every  200  feet  a  third  pile  was  added  to  the  A  bent,  forming  a  tripoa. 
over  ally  a  seven-eighths  inch  wire  rope  was  secured.    In  auxiliary  lines  the 
were  sunk  vertically,  spaced  16  feet  apart,  and  connected  with  one-hiilf  inch  "^ 
rope.    The  depth  of  water  ranged  from  10  to  22  feet.  ^ 

The  water-jet  has  been  used  for  pile-sinking.  The  penetration  attained  varied  firom 
10  to  18  feet,  according  to  formation  encountered  and  time  consumed. 

The  arrangement  of  machinery  and  boats  is  shown  in  the  accompanying  sketches, 
nombered.  1  to  3. 

DESCRIPTION  OP  PILE-BOAT. 

An  L-shaped  boat  was  made  by  bolting  together  two  ordinary  barges.  The  main 
barge  carried  a  boiler,  pump,  winch^  and  derrick.  The  cross  barge  carried  a  platform 
9  feet  above  the  deck.  From  this  platform  and  the  deck  below  finger-guides  pro- 
jected. 

The  method  of  working  was  as  follows:  The  boat  was  placed  on  the  upper  side  of 
the  proposed  dike,  with  cross  barge  down  stream.  The  piles  were  prepared,  dogged 
separately  at  the  bntt,  and  made  fast  to  the  down-stream  gunwale.  A  pile  was  then 
drawn  in' on  the  working  gunwale,  butt  up  stream,  and  the  pipe  placed  in  position. 
Then  the  derrick  line  was  attached  near  the  top  of  the  pile.  When  this  end  was  suffi- 
ciently elevated,  a  heel  rope  was  passed  around  the  butt,  the  pile  launched,  lowered 
away,  and  allowed  to  settle  back  into  the  finger-guides.  The  upper  finger  and  the 
heel  rope  were  removed  as  soon  as  the  pile  touched  bottom.  The  niction  and  buoy* 
ancy  was  overcome  by  a  warping-line  led  to  the  winch. 

The  above  method  was  an  outgrowth  of  one  designed  and  constructed  on  this  work 
last  year,  similar  in  all  its  main  features  to  the  one  recently  designed  and  constructed 
by  Assistant  Pease,  at  Council  Bluffs. 

The  manipulation  of  the  adjustable  finger-guide  from  the  deck  was  not  considered 
satisfactory,  and  the  fixed  platform  was  substituted. 

The  machinerv  used  was  as  follows : 

Boiler  (vertical),  10  P. 

Pump  (Worthington  duplex  pressure),  10-5|-  by  10  inches. 

Hose,  50  feet  long  and  2  inche>  in  diameter. 

Gas-pipe,  36  feet  long  and  1^  inches  in  diameter. 

Water-jet,  1  inch  in  diameter. 

Quantity  of  water  per  minute,  16  cubic  feet. 

Water-pressure  at  nozzle,  51  pounds. 

COST  OF  LABOR. 

The  cost  per  foot  of  support  was  as  follows : 

I  foreman,  at  $4  per  day  of  t<en  hours |4  00 

1  engineer,  at  (2.50  per  day  often  hours 2  50 

5  laborers,  at  |2  per  day  of  ten  hours  (sinking  drift-bolting  piles,  securing  wire 

rope,  and  shifting  boats) 10  00 

2  laborers,  at  $1.50  per  day  of  ten  hours  (preparing  piles) 3  00 

2  laborers,  at  $1.50  per  day  of  ten  hoars  (delivering  piles) 3  00 

Total  per  day  (often  hours) 22  50 

Average  speed  per  day,  thirty-five  piles  or  500  feet  of  dike. 

Cost  of  labor  per  foot  of  support,  4|  cents. 

The  season's  experience  with  the  above  method  has  been  most  encouraging,  and 
promises  results  far  in  advance  of  any  yet  attained.  For  the  beet  results,  nowever, 
the  pump  and  boiler  capacity  should  be  doubled.  It  has  been  found  necessary,  in 
lecnring  proper  penetration,  to  keep  the  material  alive  in  close  proximity  to  the  pile, 
which  has  been  accomplished  by  jarring  with  mauls  and  by  swaving.  A  mechanical 
agitator  should  be  substituted.  The  head-line  strain  could  then  be  continuous,  but  in 
fto  case  should  it  be  excessive. 

The  axial  application  of  the  jet  is  believed  to  be  indispensable  to  good  work.  The 
Biethod  of  securing  this  and  a  prompt  withdrawal  of  the  pipe  admits  of  many  modifi- 
eations.  Eight  forms  have  been  tested  this  season,  and  that  giving  best  results  is 
ahown  in  accompanying  sketch.  No.  4. 

The  labor  of  preparing  the  pile  should  be  reduced  to  a  minimum,  and  a  groove  and 
block  would  undoubtedly  answer  every  purpose. 
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Extreme  simplleity  must  be  observed  in  an  efficient  design.  Special  attention  should 
be  given  to  the  details  involved  in  the  rapid  handling  of  the  boat  and  in  secnrin^ 
proper  alignment,  in  securing  speed  in  handling  the  pile  and  withdrawing  the  pipe, 
iu  the  means  of  agitating  the  material  adjacent  to  the  pile,  and  to  the  capacity  of 
pnmp  and  boiler. 

WIRE  NET. 

The  net-machine,  in  course  of  development  at  the  date  of  last  report,  was  used 
throughout  the  season.  The  skeleton-drum^  calling  hoops  with  studs  or  notched 
flanges,  was  made  iu  sections,  and  the  requisite  number  bolted  together  and  mounted 
on  an  L-barge,  as  shown  in  sketch  No.  6.  The  wire  is  used  directly  from  the  coil.  The 
looping  may  be  done  with  one  or  any  number  of  wires.  The  pin-twist  is  used  as  a 
fastening,  two  turns  being  sufficient.  Any  form  of  mesh  may  be  made  by  shifting  the 
rings  and  looping  for  the  mesh  required. 

A  square  mesh,  area  one  square  foot,  was  used  for  main-line  work.  The  diamond 
and  triangular  mesh  possess  the  merit  of  freeing  themselves  more  readily  frt>m  the 
studs  after  the  twist  is  made.  This  advantage  is  somewhat  annulled  in  the  triangular 
by  the  necessary  side  wires. 

COST  OF  LABOR. 

The  itemized  cost  of  labor  in  making  and  placing  net  is  as  follows : 

1  foreman,  at  $2  per  day  of  ten  hours $2  00 

6  loopers,  at  $1.50  per  day  of  ten  hours 7  50 

5  twisters,  at  $1.25  per  day  of  ten  hours ' 6  S& 

1  laborer,  at  $1.25  per  day  of  ten  hours  (securing  air  edge) 125 

1  laborer,  at  $1.50  per  day  of  ten  hours  (attaching  rock) 1  50 

2  laborers,  at  |1.25  per  day  of  ten  hours  (boating  rock) 2  60 

Total  per  day  of  gang 21  00 

Size  of  mesh,  1  square  foot. 

Width  of  net,  60  feet. 

Maximum  speed  per  day  of  ten  hours,  500  feet. 

Average  speed  per  day  of  ten  hours,  ^5  feet. 

Cost  of  labor  per  square  for  makins  and  placing  net  (375  linear  feet),  9^  cents. 

Cost  of  labor  per  linear  foot  for  making  and  placing  net  (average  speed),  5.6  cents. 

Most  of  the  net  was  placed  as  made ;  but  a  considerabl6  quantity  of  stock  net  of 
various  widths  was  made  during  odd  hours  and  used  as  occasion  required.  In  obser- 
vations made  to  determine  the  proper  size  of  mesh  to  produce  maximum  fill  in  a  given 
time,  it  has  been  found  that  the  accumulation  of  fiber  ceases  at  a  certain  point,  depend- 
ent on  the  velocity.  In  a  4-mile  current  the  strands  reached  a  diameter  of  about  3 
inches,  presenting,  on  a  12-inch  mesh,  a  cross-section  of  nearly  one-half. 

In  the  Downing-Point  system  this  produced  a  fill  varyine  from  3  to  20  feet  in  depth, 
over  an  area  of  nearly  1  square  mile,  during  the  months  of  July  and  August. 

It  is  not  regarded  impossible  for  a  less  cross-section  under  like  conditions  to  pro- 
duce results  equally  good.  A  more  thorough  and  complete  investigation  of  this  sub- 
ject would  certainly  be  in  the  interest  of  economy. 

COST  PER  LINEAR  FOOT  OF  TRAINING  WORKS. 

Cents. 

Labor lOx*^ 

Material :  piles 15 

wire  rope 12J 

bailed  rock 2| 

drift-bolta \ 

lashings \ 

net- wire 14| 

coal \ 

Total 56 

Training  works  may  be  considered  fairly  beyond  the  experimental  stage  and  within 
the  range  of  estimate.  Aside  from  minor  details,  the  only  remaining  question  to  be 
disposed  of  is  their  protection  from  ice  and  drift-wood. 

The  latter  is  most  formidable  in  this  portion  of  the  valley,  and  all  efforts  to  utiliee 
it  for  protection  or  for  silting  purposes  have  failed.  It  is  at  present  regarded  only  as  a 
disturbing  element.  For  exposed  dikes  there  appear  to  be  but  two  solutions,  viz, 
a  oonstmotion  strong  enough  to  withstand  these  accumulations,  and  a  8ubm6i*ged 
dike  possessing  the  merits  of  the  buoy-dike  without  its  defects.    Considering  the  vast 
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quantity  of  drift-wood  brought  down  by  the  frequent  and  sudden  rises  in  this  part 
of  the  valley,  the  submerged  dike  would  seem  to  possess  superior  advantages.  But 
either  solution  reduces  to  a  question  of  expense.  When  supported  on  piles  the  netting 
is  not  re-enforced  by  the  bar,  as  in  the  case  of  buoyed  net,  as  illustrated  in  the  follow - 
inff  sketches : 

This  objectionable  feature  is  due  largely  to  the  presence  of  drift  on  the  face  of  the 
dike.  A  protective  line  of  piling  driven  at  *^C**  would  remove  the  drift  to  a  less 
destructive  point,  and  strengthen  the  main  line.  The  same  purpose  might  be  more 
economically  served  by  chord-timbers  of  suitable  length  attached,  one  end  to  the 
waling,  the  other  to  the  anchor-edge  of  the  net.  These  placed  at  regular  intervals 
would  also  aid  in  secnrinff  proper  alignment  for  the  net,  a  point  requiring  special  at- 
tention, as  any  local  tendency  in  the  netting  to  bag  aii^ainst  or  between  the  piles  is 
rapidly  augmented  by  the  floating  debris  until  a  draw  is  inaugurated  and  the  piling 
and  net  are  subjected  to  severe  scouring  and  chafing.  The  damage  to  the  Bowning's 
Point  Dike  canned  by  drift  and  change  of  channel  above  was  made  the  subject  of  a 
special  report  December  6, 1861.  The  damage  to  date  consists  of  a  reduced  bar-height 
on  the  point  opposite  the  head  of  Saint  Charles  Slough. 

The  shore  line  proposed  for  the  left  bank  immediately  above  the  head  of  Saint 
Charles  Slough  was  obtained  in  January,  and  in  connection  with  the  training  works 
at  this  point  threw  the  crossing  away  from  the  head  of  Saint  Charles  Island  3,iM)0  feet, 
or  about  one-half  of  the  proposed  distance.  The  revetment  contemplated  for  this 
bank  could  not  be  placed  with  the  funds  then  available,  and  much  vantage  ground 
has  been  lost.  The  bend  opposite  the  city  of  Saint  Charles  must  soon  respond  to  the 
new  course  of  the  river  if  that  course  can  be  maintained.  The  water  now  enters  this 
bend  in  a  direction  favorable  to  the  establishment  of  works  in  the  vicinity  of  the 
Saint  Charles  Rock  road.  It  is  thought  that  training  works  connected  to  tne  rock 
exposure  above  with  substantial  mattress  work  can  now  be  prelected  from  this  por- 
tion of  the  bend,  and  will  accomplish  the  results  demanded  by  local  interests  in  this 
part  of  the  reach. 

MATTRESS  WORK. 

Although  no  regular  mattress  work  has  been  undertaken  this  season,  yet  considera- 
ble experimental  study  has  been  given  the  subject.  Sections  of  net  closely  filled  with 
brush  were  laid  at  the  head  of  the  lower  training  works,  but  with  rather  discouraging 
results.  Attention  was  then  given  to  an  all- wire  mattress,  with  a  view  of  utilizing  the 
fiber  as  in  the  net.  Several  methods  of  weaving  a  wire  net  for  this  purpose  have  been 
devised.  The  design  best  developed  weaves  a  continuous  spiral  web,  and  consists 
simply  of  a  series  of  rollers  which  thrust  the  wires  through  short  spiral  tubes.  By 
changing  the  tubes  the  machine  may  be  used  for  miUcing  net.  Sections  of  this  web 
have  Deen  tested  with  an  inch  jet,  and  appear  to  have  some  merit  as  a  bank  protec- 
tion. With  some  attention  given  to  the  preservation  of  the  wire,  such  a  construction 
may  become  of  more  than  secondary  importance. 

piiysicalCinvestigation. 

The  urgent  need  of  physical  investigations  in  this  portion  of  the  valley,  and  the 
a«rious  mistakes  liable  to  occur  unless  they  be  extended,  have  been  set  forth  in  special 
reports.  A  hand-probe  of  inch  gas-pipe  has  been  used  during  the  season  to  investigate 
pioposed  shore  lines  and  channel  ways,  and  has  become  a  valuable  adjunct  to  our 
plant,  but  is  not  adapted  to  a  depth  below  50  or  60  feet. 

A  cross-section  of  the  valley,  starting  from  ^  9  at  the  southern  limit  of  the  city,  has 
been  made  with  this  apparatus. 

The  clay  layers,  ranging  from  I  to  3  feet  in  thickness,  noticeable  in  vertical  banks  at 
low  water,  are  apparently  continuous  over  large  areas.  While  this  formation,  sand- 
wiched with  lighter  material,  affords  little  protection  when  cut  through,  yet  it  must 
determine  in  some  degree  the  limit  of  scour,  and  may  account  for  the  excessive  wan- 
derings of  the  chutes  and  draws  into  this  reach. 

The  fact  that  one-half  of  the  valley  on  this  section  has  been  worked  over  bv  the  river 
siace  1868  would  indicate  that  this  stratification  continues  at  the  present  time  and  is 
sq^plied  from  cutting  banks.  The  stratum  located  at  an  elevation  of  40  feet  could 
nci  be  penetrated  with  the  apparatus  at  hand.  Information  gathered  from  the  cross- 
seetion  and  a  parallel  one  at  the  head  of  Saint  Charles  Slonffh,  not  yet  completed,  would 
identify  this  with  the  bowlder-bearing  stratum  met  in  the  foundations  of  the  Saint 
Ckarles  Bridge. 

Very  respectfully,  your  obedient  servant, 

F.  M.  Harris, 
J89i9tani  En^neer. 

H%j.  Cha8.  R.  Suter, 

Corps  of  Engineers^  U.S,  A, 
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S3. 
IMPROVEMENT  OF  MISSOURI  RIVER  AT  CEDAR  CITY,  MISSOURI. 

The  work  in  progress  at  date  of  last  report,  viz,  the  construction  of  a 
wire-screen  dike  across  the  large  bend  in  front  of  Cedar  City,  was  con- 
tinued during  the  season,  and  completed.  The  work  has  been  eminently 
successful,  and  the  bend  has  been  entirely  silted  up,  while  all  the  water 
flows  in  concentrated  volume  past  Jefferson  and  Cedar  cities.  Some 
slight  work  was  also  done  in  Murray's  Bend,  above  Cedar  City,  bnt  as 
nothing  more  is  locally  needed  at  present,  it  has  been  decided  to  defer 
further  work  till  this  point  is  reached  in  the  general  improvement  of  the 
river. 

The  work  has  been  in  charge  of  Assistant  T.  C.  Bradley. 

The  work  is  situated  In  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Saint  Loais,  Mo.    The  nearest  fort  is  at  Leavenworth,  Kans. 

The  amonntof  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal 
year  ending  June  30, 18:^2,  was  $1,676,951.56. 

Money  statement 

July  1,  1881,  amount  available $16,837  lU 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilities  July  1, 1881 16,a26 

July  1,  1882,  amount  available 310 


REPORT  OF  MR.  T.   C.   BRADLEY,   ASSISTANT  ENGINEER. 

Cedar  City,  Mo.,  July  5, 18P4. 

Major  :  I  have  the  honor  to  submit  herewith  the  following  annual  report  of  o^iera- 
tions  at  Cedar  City  for  the  fiscal  year  ending  June  30,  1882 : 

The  work  at  this  point  has  been  carried  on  under  approved  project  of  March  SI, 
1881,  and  completed  so  far  as  the  funds  would  allow. 

The  Cedar  City  Dike  and  the  revetment  placed  to  protect  the  city  front  were  ptr^ 
tially  completed  at  the  time  of  writing  the  last  annual  report  under  date  o'*  July  13^ 
1^1.  The  history  of  the  various  attempts  at  river  improvement  in  the  v.oinity,  to 
ff ether  with  a  de^'^ription  of  the  methods  and  appliances  employed,  is  given  therein  al 
length. 

The  appropriations  have  been  so  small  that  no  attempt  has  been  made  to  get  ni 
special  plant  for  any  of  the  work.  In  consequence  no  figures  on  the  C"st  of  thewor] 
in  detail  can  be  given  that  will  have  any  value  by  way  of  comparison  with  thosft  o 
other  works.  After  it  was  determined  that  the  funds  available  for  field  operatiotH 
would  not  allow  the  buildiug  of  labor-saving  appliances  to  expedite  and  facilitate  til 
work,  the  problem  has  been  to  devise  expedient  methods. 

The  methods  used  in  the  manufacture  of  netting  and  the  placing  of  the  work,  it  1 
believed,  were  more  primitive  than  at  any  other  point  on  the  Missouri.  The  colt  # 
work  is  correspondingly  great. 

CEDAR  CITY  DIKE. 

This  work  is  considered  the  most  important  that  has  been  undertaken  here,  andvi 
projected  to  save  Cedar  City  and  the  valuable  lands  above  by  cutting  off  the  left  oha 
and  forcing  the  channel  down  the  right  bank  past  Jefferson  City.    The  tree  dik   , 
placed  by  the  citizens,  and  the  Brownlow  Weed  dike,  placed  under  your  direetio 
failing  to  change  the  course  of  the  channel  at  this  point,  a  wire-screen  dike  was  f  r 
jected  to  accomplish  the  desired  result.  . 

It  was  first  contemplated  to  place  1,000  feet  of  cross-dike  at  the  head  of  the  dm 
leading  out  into  the  river  and  to  connect  it  with  3,000  feet  of  trailing  dike  runirii 
down  stream  and  parallel  to  the  right  bank,  the  channel  being  thus  contracted 
1,300  feet  in  width. 

The  trailing  dike  was  afterwards  increased  in  length  1,000  feet  to  connect  no 
closely  with  the  long  bar  that  divided  the  channel  nearly  equally.  This  bar  lifli  a 
posite  Jefferson  City.    The  total  length  of  dike  placed  was  5,000  feet. 
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lo  order  to  take  adrantage  of  the  early  rise,  work  wascommenoed  on  the  croae-dike 
April  13.  The  tripod  support  was  used  aud  was  placed  in  position  by  the  aid  of  a 
boom-derrick  placed  on  a  barge. 

This  system  is  only  efficient  in  shallow  water.  Where  the  water  is  over  17  feet  in 
depth  the  tripod  support  will  not  be  found  an  economical  device.  Afler  the  failnre 
of  tripods,  from  overturning,  the  bnoyed  cnrtain  was  tried,  but  not  successfully. 

The  curtains  were  placed  in  sections,  hhtngling  down  stream.  The  difficulty  of 
placing  and  the  uncertainly  of  their  remniuing,  owing  to  failure  of  buoys  and  drag- 
ging of  anchors,  prompted  the  abandonment  of  this  method. 

The  last  resort  was  piling,  driven  in  pairs  by  the  jet. 

The  lower  2,500  feet  of  dike  was  supported  by  double  piles,  20  feet  apart  and  con- 
nected by  a  wire  rope  three-quarter  inches  in  diameter.  A  Worthington  duplex  pump, 
10  by  6  by  10  inches,  was  placed  on  the  steamer  and  was  used  in  sinking  alt  the  piles. 

Cottonwood  piles  from  35  to  45  feet  in  length  and  14  inches  in  diameter  at  the  butt 
were  used.  Tliey  were  prepared  by  cutting;  a  notch  near  the  large  end  an*!  boring  a 
hole  up  through  the  center  in  such  a  manner  as  to  ailmit  a  2  inch  gas-pipe,  deliver- 
ing an  inch  jt^t  at  the  cent«*r  of  the  pile.  The  pile  being  placed  in  position  for  sink- 
ins,  a  downward  strain  was  applied,  and  the  pump  set  at  work. 
'  This  downward  strain  was  found  necessary,  and  may  be  best  applied  by  the  use  of 
•tearn-power.    Any  Jarring  motion  will  be  found  to  aid  the  pile  in  sinkin^^. 

The  piles  were  sunk  at  an  angle,  the  pair  resembling  the  letter  A,  making  an  angle 
between  15°  and  20°.    They  were  secured  by  drift-bolting^  and  wrapping  with  wire. 

The  mesh  of  the  netting  giving  the  best  results  was  rectangular  in  form,  2  feet  on 
the  horizontal  by  1  on  the  vertical.  No.  12  steel-annealed  wire  was  used,  pin-twisted 
at  the  inters*- ctions. 

The  netting  was  given  a  width  not  less  than  twice  the  depth  of  the  water,  and  sunk 
by  attachinijr  liailed  rock  to  the  lower  edge.  The  nettiug  was  launched  from  a  barge 
and  the  anchors  guided  to  the  bottom  by  meanH  of  a  trailing-boonj. 

The  effect  of  th»*dikt^  was  marked  very  soon  after  placing;  the  wires,  catching  root- 
lets, grass,  and  debris  increasing  id  size  from  one-half  to  one  inch  in  diameter.  This 
incieasi-d  resistance,  opposed  to  the  current,  reduced  the  velocity,  and  a  deposit  of 
sediment  was  the  result. 

The  cross-sections  show  deposits  after  each  rise,  and  the  entire  bend  has  given  place 
to  dry  bar  at  average  stage  of  water. 

The  dike  has  accomplished  more  than  was  expected  of  it.  Its  success  may  be  attrib- 
nt»'d  to  the  fact  that  the  year  was  most  favorable  for  dike- work,  and  the  work  was 
placed  very  early  in  the  season. 

The  qncrition  of  the  efficiency  of  the  screen-dike  as  a  means  of  channel  rectification 
I  think  is  settled.  The  results  obtained  ou  this  work  demonstrate  that  the  direction 
of  the  current  can  be  changed  and  shore  lines  built  up. 

Ice  and  drift  are  found  t'O  be  the  most  serious  enemies  of  the  dike.  To  eliminate  or 
reiluce  these  disturbing  elements  to  a  minimum  is  ntill  a  pro  Mem.  For  piling,  the 
safest  precaution  is  to  ktier*  the  air-edge  below  the  high-stage  line,  especially  in  chan- 
nel work.  The  drift  will  then  pac>s  over.  Ho  far  as  ice  is  concerned,  it  is  t*>onght  very 
little  trouble  will  be  experienced.  In  most  cases  the  desired  results  will  be  obtaiued 
before  ice  could  damage  the  dike- work.  In  this  case  its  destrnction  would  not  sig- 
nify. 

Generally  dike-work  will  be  considered  temporary  rather  than  permanent  work, 
and  its  life  need  not  exceed  one  season. 

CEDAR  CITT  RKWTMSST. 

As  indicated  in  the  last  annual  report,  1,000  feet  of  reretraent  was  placed  above 
the  old  bridge  abutment,  extending  up  to  the  n.outh  of  Cedar  Creek.  This  work  was 
found  necessary  as  a  key  to  the  work  previously  placed  between  the  abutment  aud 
the  Cedar  City  point. 

Caving  action  had  set  in  consequence  of  the  screen- dike.  Under  its  influence  the 
channel  moved  down  ntream,  gradually  leaving  the  bend.  When  the  current  moved 
down  far  enough  to  strike  lietween  the  mouth  of  Cedar  Creek  and  the  old  bridge 
abutment,  caving  action  becatne  a  serious  matter,  as  the  whole  system  of  sectional 
mate  alcmg  the  city  front  wan  endangered. 

To  prevent  the  river  from  getting  in  behind,  a  continuous  mattress,  75  feet  in  width, 
connstinc  of  willows,  was  proj^'cted.  The  willows  were  laid  at  right  an>;les  to  the 
bank  and  secured  between  two  nets,  with  meshes  4  feet  square,  forming  a  mat  about 
4  inches  in  thickness. 

The  bank  was  not  graded  and  no  high  water  protection  was  laid,  as  the  mattress 

lOG  £ 
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was  only  designed  as  a  temporary  work  to  maintain  the  old  work  until  the  dikeoonM 
act. 

MURRAY  BKND   REVETMENT. 

This  revetment  was  designed  to  protect  the  left  bank  from  erosion  between  stations 
24  and  17,  on  what  is  called  the  Murray  Bend  Crossing.  The  direction  of  this  crossing 
is  very  nearly  at  right  angles  to  th^  bluff  lines,  and  it  has  been  moving  down  the  vaU 
ley  for  several  years.  In  time  all  the  works  in  the  vicinity  of  Cedai*  City  will  give 
way  nnless  it  is  made  permanent. 

The  importance  of  holding  this  crossing  was  recognized,  and  a  start  made  October 
17  to  lay  a  continuous  uiattrcHs,  begiouiu^  at  station  24.  It  was  a  woven  mattress 
of  willows,  having  a  width  of  90  feet.  The  wire  netting  that  served  as  a  basis  of  strength 
was  made  on  the  launch-bar^e,  of  No.  12  and  14  aimeuled-steel  wire.  The  mesh  was 
rectangular  in  form,  2|  by  3  feet.  The  longitudinal  wires,  or  those  running  length- 
wise with  the  mat,  were  5  feet  apart. 

The  willows  were  woven  into  the  netting  as  follows:  The  willow  bar^e  or  feeder  be- 
ing placed  at  the  out<er  end  of  the  mattress  barge,  the  willows  were  carried  on  the  ways 
to  the  weavers,  who  were  distri  buted  along  the  edge  of  the  ways.  The  willows  were  thrust 
down  througti  the  meshes  of  the  net  from  18  inches  to  3  feet  and  then  dropped  back 
on  the  ways,  making  with  them  an  angle  of  45^.  When  this  layer  was  placed  a  shift 
was  made  by  dropping  the  boat  down  stream  5  feet.  Another  layer  of  willows  was 
laid  as  before,  the  direction  of  ihe  willows  lying  at  right  angles  to  the  first.  In  this 
manner  the  weaving  was  carried  on,  making  a  rigid  mat,  the  willows  having  a  bond 
independent  of  the  netting.  To  give  additional  strength  to  the  mat,  and  prevent 
elongation  at  the  expense  of  width,  a  fascine-boom  made  of  willows  was  put  in  ever/ 
800  feet.  This  was  made  a  part  of  the  mat,  and  served  as  a  good  attachment  for  the 
bailed  rook  used  in  sinking  It  was  given  a  diameter  of  8  inches  and  a  length  eqnal 
to  the  width  of  the  mat.    The  mat  was  p^lven  a  thickness  from  4  to  6  inches. 

When  the  work  began  the  Hydraulic  Grader  was  still  in  use  at  GlasgoWi  and  the 
mattress  was  placed  without  any  grading.  It  was  proposed  to  grade  the  bank  after 
the  mattress  was  finished.  The  only  grading  was  topping  off  the  bank  Just  ahead  of 
the  work  on  a  slope  of  I  on  1.  The  small  Worthing^n  pnmp  used  in  pile-sinking  was 
placed  on  the  steamer,  and  2,600  feet  of  bank  was  thus  graded.  The  work  continued 
until  December  6,  when  running  ice  and  unfavorable  weather  forced  a  suspeDsion  of 
operations. 

A  tracing  showing  the  location  of  work,  and  a  photograph  showing  its  effect,  acoom- 
pany  this  report. 

In  closing,  I  desire  t.o  acknowledge  the  services  rendered  by  Mr.  George  W.  Gender^ 
my  assistant,  and  J.  K.  Wilson  and  others  who  have  been  associated  with  me  on  this 
work. 

Very  respectfully,  your  obedient  servant, 

T.  C.  Bradlkt, 

Awigtant  Emgimeer, 

Hbj.  Charles  B.  Sutkr, 

Corps  of  BngineerSf  U.  8.  A. 


S4. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  GLASGOW,  MISSOURI. 

^i  Daring  the  season  of  1880  the  Lower  Bend,  i.  e.,  the  one  immediately 
above  Glaapjow,  was  carefully  revetted.  This  work  proved  perfectly  suc- 
cessful, and  110  fartherdan^er  being  apprehended  at  that  point,  work  dnr- 
inor  the  past  season  was  transferred  to  Cambridge  and  Middle  BejidSy 
farther  up  stream.  O.wing  to  lack  of  funds  only  very  light  mattresses 
could  be  used  here,  and  the  upper  bank,  although  graded,  was  not  pro- 
tected. The  work  proved  inadequate,  and  received  so  much  damage  thai 
its  renewal  has  become  necessary.  This  work  will  be  done  during  the 
present  season  by  allotment  from  the  general  appropriation  for  improv- 
ing Missouri  River  from  its  mouth  to  Sioux  City,  Iowa.    After  these  coo- 
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servative  works  are  completed  nothing  more  will  be  required  beyond  the 
general  work  of  channel  rectification,  which  it  is  thought  can  best  be 
deferred  till  this  point  is  reached  in  the  course  of  the  general  iroproire- 
ment  of  the  river.  The  work  has  been  in  charge  of  Assistant  S.  Waters 
Fox, 

The  work  is  sitnatod  in  tl>e  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Saint  Lonis,  Mo.  The  nearest  fort  is  at  Leavenworth,  Kans.  Amount 
of  revenue  coUect-ed  at  Saint  Louis,  Mo.,  during  fiscal  year  ending  June  ^,  1882,  was 
$1,676,951.56. 

Money  statement 

July  1, 1881,  amount  available $15,263  43 

July  1,  1882,  amount  expended  durinfi;  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 15,058  61 

July  1,1888,  amount  available 204  98 


BSPOBT  OF  KB.  B.   WATERS  FOX,  ASSISTANT  EITOIinEBB. 

Saint  Louis,  Mo.,  July  1, 1882. 

Major:  1  have  the  honor  to  submit  herewith  a  report  of  the  operations  under  my 
oharjse  at  and  near  Glasgow,  Mo.,  during  the  fiscal  year  ending  June  30,  1882. 
The  following  illustrations  are  submitted,  viz : 

Map  of  Missouri  River  from  Brunswick  to  Arrow  RocIe.    Scale,  2,000  feetsl  inolw 
Three  autotype  views,  showing  construction  of  revetment  in  Middle  Bend. 

RBTSTKENT  A,  B. 

Cambridge  Bend.— In  my  report  for  the  fiscal  year  ending  June  30,  1881,  dat«d  July 
14,  1881,  the  method  of  construction  of  this  revetment  as  practiced  up  to  July  1  was 
de8crib«Ml.  As  stated  therein  it  was  not  regarded  as  satisfactory.  July  5  the  follow- 
ing changes  were  adopted  and  maintained  until  the  completion  of  the  work.  The 
trailing- boom,  which  had  served  to  guide  the  outer  edge  of  the  mat  to  place,  was 
abandoned  because  of  the  drift. 

It  then  became  necesnary  to  provide  some  means  for  preserving  the  width  of  the. 
mat  while  sinking  it,  tht)  shrinkage  beiug  about  50  per  cent. 

This  was  accomplished  very  nearly  by  a  rearrangement  of  the  material,  vise:  The 
bruHh  was  laid  on  the  netting  across  the  ways  or  normal  to  the  bank  line.  Over  all, 
continuous  wires,  10  feet  apart,  were  passed  up  the  ways,  and  pin-twisted  to  the  net- 
ting at  intervals  of  2  feet. 

At  best,  however,  the  method  was  tedious,  and  the  piu-twists  bunched  the  brush 
either  side  of  them,  leaving  large  open  places.  To  prevent  the  rock  from  falling  through 
there,  it  was  rolled  up  in  willow  curtains,  the  rolU  being  about  16  inches  in  diameter 
and  20  feet  long.  Six  or  eight  sticks  3  feet  long  were  ruu  through  each  roll,  serving 
both  to  confine  the  rock,  and  by  taking  hold  on  the  mat  to  prevent  rolling  or  sliding. 
They  cost  4h  cents  each.  In  this  way  about  8f  cubic  yards  of  rock  were  required  to 
sink  100  feet  linear  of  mattress. 

The  total  leugth  of  revetment  was  1,*<200  feet.  The  average  day's  work  of  ten  hours 
was  165  feet;  the  maximum,  204  feet. 

TRIPOD  DIKB  B,  C. 

Camhridge  Bend. — ^This  work,  begun  July  15,  was  in  accordance  with  the  general  pro- 
ject, and  designed  to  establish  a  crossing  to  Cambridge. 
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Eighteen  tripods  of  the  form  and  dimeuaionfl  tliowii  in  the  «ketoh  were  placed  in 
line,  25  feet  apart  from  apex  to  apex. 


Without  breaking  the  continnity  of  the  revetment  netting,  the  width  wa«  reduced 
to  45  feet,  and  the  nieebee  to  5  feet  by  1  foot  triangular. 

Tiie  ground  edge  was  anchored  with  bailed  rock,  the  air  edge  beine  made  fast  to 
the  walling  piece  coiiueiting  the  tripods.    The  dike  was  compleled  Jnly  19. 

The  Cftmlition  of  the  river,  which  governed  its  de«ign,did  not  hold  long  enough  to 
indicate  fairly  its  capabilities.  By  a  change  above  the  current  wa^  delivered  at  the 
dike  in  a  direction  almost  normal  to  its  line.  Under  this  continued  action  the  tripods 
were  scoured  down  until  the  entire  dike  had  diHappeared.  8<»me  of  them  remained 
upright;  othen overturned ;  thouetUug,  though  apparently  intact,  lies  on  the  bot- 
tom. 

RBVXTMEMT. 

Middle  Bend. — ^Tbe  revetment  of  this  bend  was  not  contemplated  in  the  general  pro- 
ject, but  was  necesfiitated  by  an  nnlooked-for  erosion  of  the  bank,  the  shore  line  iinally 
assuming  an  alignment  that  ii  was  deemed  important  to  hold,  especially  in  its  lower 
position.  The  length  of  revetment,  and  therefore  in  this  case  the  location  of  the  root, 
were  tixed  by  the  amount  of  money  available. 

The  style  of  revetment  adopted  was  an  extreme  type  of  the  ** lace"  or  thin  mat^ 
July  25  work  was  begun.  The  mattress-boat  was  placed  in  poHition  at  the  starting 
poi lit >  facing  the  bank.  One  hundred  feet  of  netting,  b5  feet  wide,  with  meshes  2^  feet 
by  5  feet,  were  made  by  the  machines  and  drawn  ont  on  the  bank.  This  was  tilled 
with  brubh  and  securely  staked,  the  upper  e«)ge  being  weighted  with  bailed  rf)ck.  The 
boat  wan  then  Hwung  out  about  the  lower  iuHide  corner  as  a  center  until  it  had  as- 
sumed a  position  normal  to  the  bank  line,  thua  weaving  a  quarter-circle  of  netting,  the 
cross-wires  of  which  were  radii.  Thedogwooil  brush  was  woven  in  as  the  netting  paid 
ofif.  Polos  6  to  ti  inches  in  diameter  were  lashed  to  it,  in  position  normal  to  the  bank 
line,  as  stiffencrs,  and  from  these  wire  bridles  led  to  dead  men  on  shore  about  ^iOO  feet 
up  stream.  The  whole  was  kept  afloat  by  barrels  until  the  boat  had  proceeded  as  far 
as  desirable  down  stream,  when  it  was  weighted  with  rock  and  allowed  to  sink  into 

Sluce.  The  brush  was  taken  from  a  'Mender"  on  the  up-stream  side  of  the  working 
oat,  and  woven  in  the  netting  across  the  ways,  tops  to  the  bank,  12  coixis  being  used 
to  till  lUO  linear  feet,  or  9.000  square  feet.  After  a  few  hours  in  the  water  the  mat 
would  sink  without  the  aid  of  rock.  About  If  cubic  yards  to  100  linear  feet  were  put 
on  t«  insure  contact  with  the  bottom.  It  was  bailed  and  attached  to  wires  leading 
out  acroas  the  mat  from  stakes  on  shore. 

The  netting,  which  reached  nearly  to  the  top  of  the  bank,  was  made  fast  by  wires  to 
stakes  driven  5  feet  apart.  The  meshes  were  left  open  to  the  water's  edge,  to  facilitate 
grading,  which  was  done  after  the  low  water  mat  wan  laid. 

At  the  Btart  4  minutes  wen^  requiie<l  to  moke  one  fleet  (20  feet)  of  netting,  and  S8 
minutes  to  fill  it  with  bruFh.  These  were  soon  reduced  to  two  and  a  half  minutes  for 
the  netting  and  nine  minutes  for  ihe  brush.  The  average  day's  work  of  ten  hours 
was  504  feet;  the  maximnni  was  400  feet  in  five  hours.  The  cost,  per  linear  foot  in  place 
was  2>^.9  cents.  Forty-five  hundred  and  seventy-five  feet  of  this  revetment  was  pot 
in.    The  low  water  mat  was  finished  August  5. 

As  a  temporary  revetment  this  style  in  recommended  for  cheapness,  rapidity,  and 
ease  of  construction,  and  prompt  efiiciency.  It  will  be  noted  further  on,  howeveri 
that  the  efficiency  dimiuisnes  rapidly  with  age. 
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rnKPAIIUI  TO  BOATS. 

While  we  were  waltlDg  the  arrira]  of  the  gpradins  boat  from  Lezinfcton  the  fleet  of 
boato  wan  dropped  down  to  Glasgow  for  rvpaini.  Alfof  them  were  recalked ;  the  three- 
decked  flatB  need  for  towiug  were  given  a  shear  of  8  inches  at  one  end,  and  the  derrick 
boat  was  redeeked» 

HTDRAULIO  GBADIMO. 

This  work  was  began  September  27,  the  plant  used  being  grader  No.  8.  Several 
changes  in  t*  e  appliances  for  the  delivery  of  water  were  contemplated,  but  with  the 
«xception  of  the  attachment  at  the  shore  end  of  the  boom,  none  of  them  were  com- 
pleted in  time  to  be  need. 

The  water  was  delivered  from  the  pnmp  throngh  a  niece  of  (>-inoh  hose,  10  feet  long, 
to  the  derrick-boom,  a  6-inch  iron  pipe  32  feet  long.  On  the  end  of  the  boom  was  fitted 
a  Y  casting,  from  which,  through  two  sections  of  2^inch  bose,  respectively  50  and 
60  feet  long,  the  water  was  earned  to  the  bank. 

It  was  found  that  one  handled  and  twenty  displacement  per  minute  was  as  fast  as 
the  pnnip  could  be  worked  without  distrcM  to  some  of  its  parts.  This  ffave  a  pressure 
at  the  pump  of  90  pounds  and  nozale  pressures  of  50  to  65  pounds.  Under  these  limit- 
ations the  maximum  results  were  obtained  with  1^  and  1^  inch  nosxlee.  The  method 
«f  working  the  stream  was  the  same  essentially  as  described  in  my  report  for  last 
year. 

The  higher  prices  of  labor  which  obtained  this  year,  together  with  a  very  low  effi- 
ciency of  pnmp,  combined  to  raise  the  cost  per  onbio  yard  of  material  moved  above 
that  of  last  year.    A  comparison  is  drawn  in  the  following  table: 


Year. 

Nnmber  dis- 
plaoemonts. 

Pomp  preM- 
nre. 

DiubariTft  per 
mioate. 

KoiilemeB. 

Laborers. 

1880 

280  to  878 
120 

80  to  180 
00 

GmOom, 

428 

• 

17|  eoDti  per  hoar. 
000  per  month.... 

IK  cents  per  boar. 
17|  eente  per  hoar. 

1881 

October  7  the  grading  boat  was  sent  to  Saline  City  to  aid  in  pumping  oat  the  United 
States  snng-boat  U.  G.  Wright.    Work  was  resumed  October  12. 

November  1  one  of  the  piston-rods  broke,  causing  a  delay  of  seven  days.  The  grade 
was  completed  November  9.    The  plant  was  sent  to  Jefferson  City  November  13. 

The  question  has  arisen  as  to  whether  the  gradingnhuuld  bedone  before  or  after  the 
low  water  mat  is  laid.  When  equally  convenient  the  former  should  rule,  as  more  or 
less  damage  will  accrue  to  the  revetment  by  breakage  of  bank-wires  and  slipping  out 
caused  by  the  semi-fluid  mass  of  tailings.  Ordinarily,  however,  other  conditions  wiU 
govern. 

A  point  which  is  yet  involved  in  doubt  Is  the  roost  economical  application  of  the 
^lischnrge.  With  a  given  discharge— other  things  being  equal — theoostof  grading  by 
the  hydraulic  prooess  will  vary  largely  with  the  sise  and  number  of  Jets  used,  and 
tbeir  nianipnlarion. 

A  given  discharge  concentrated  in  one  stream  is  economical  in  point  of  frictional  re- 
siHtances  and  erosive  power.  If  the  same  discharge  is  divided  in  to  a  number  of  streams 
the  frictional  resistances  are  increased,  bnt  a  greater  economy  of  water  (the  ratio  of 
the  material  ^oved  to  disitharge)  is  poesi ble  by  reason  of  freer  handling  of  the  Jets.  As 
ail  instance,  close  to  the  limit,  it  is  thought  that  with  a  total  actual  discbarge  of  600 
gallons  per  minute  better  results  would  be  possible  with  two  streams  than  with  one. 


BUOT-DIKKS. 

Middle  Bend, — About  November  4  the  bank  began  oaying  immediately  above  the 
root  of  the  revetment  in  this  bend,  and  it  soon  became  necessary  to  afford  some  pro- 
tection. As  the  beet  meann  practicable  at  that  time,  it  was  decided  to  put  in  a  series 
of  buoy  dikes,  designed  to  hold  the  current  ont  to  the  old  shore  line. 

On  a  temporary  machine  constructed  for  the  pnrpose,  eiglit  pieces  of  netting  4r)  by 
SO  fe<>t  were  made.  The  area  of  tiiesb  was  reduced  from  3  Miiare  feet  to  1  sqnnre  foot 
by  willow  brush  woven  in  horizontally.  They  were  placed  m  position,  abont  *235  feet 
apart,  extending  out  horn  the  shore  downstream  at  angles  with  the  axis  of  flow  vary- 
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ing  from  10^  in  tbe  upper  to  60^  in  the  lowest,  the  latter  being  located  just  above  the 
revetment.    This  work  was  began  December  6  and  finished  December  8. 

SURVEYS. 

The  following  snrveys  were  made  dnring  tbe  year: 

July  12,  shore  lines  Middle  Hend  and  Shore  Bar. 

September  1,  connected  by  triangulution  the  Morrison  Observatory  with  the  Mis- 
souri Kiver  Snrvey.  September  15  to  October  8,  complete  survey,  including  triangu- 
lation  of  Missonri  River  from  Brunswick  to  Cambridge. 

October  10  to  22,  complete  surrey,  including  triangulatlon  of  Missouri  River  from 
Glasgow  to  Arrow  Rock. 

Deo«*mbt*r  9  to  23,  survey  of  Missouri  River  from  Cambridge  to  Glasgow.  This  sur- 
vey included,  besides  shore  lines  and  soundings,  topography  iu  detail,  slope,  and  ap- 
proximate discharge. 

In  addition  to  the  above-mentioned  surveys,  other  work  bearing  on  the  physics  of 
the  stream  was  done  from  time  to  time. 

Since  January  1,  1882,  operations  have  been  confined  chiefly  to  the  office.  All  of  the 
survey  work  has  been  platted,  and  models  of  some  of  the  appliances  have  been  made. 

February  28  the  office  at  Glasgow  was  closed.    All  the  employ^  except  the  water- 

gange  observer  and  a  watchman  in  charge  of  the  steamer  Eleotra  were  discharged, 
ubseqnently  the  watchman  performed  the  duties  of  both.    I  reported  to  you  for  duty 
at  this  office  on  March  2. 

August  15  information  was  received  that  the  revetment  in  Middle  Bend  was  giviuff 
way.  There  were  no  funds  available  for  repairs,  and  the  stage  of  water  was  too  high 
at  that  time  to  determine  the  nature  or  extent  of  the  damage  done. 

May  11  an  examination  was  made  and  the  following  notes  taken :  From  the  root 
down  about  300  feet  no  trace  of  the  mat  was  found.  (See  sketch  No.  1,  page  1686.) 
From  there  down  1,275  feet  the  revetment  was  intact. 

For  the  length  remaining,  3,000  feet,  the  bank  had  cut  back  to  the  top  of  the  grade, 
and  the  mat  was  found  to  be  lying  on  the  bottom.    (See  sketch  No.  2,  page  1686.) 

It  will  bereniembeied  that  when  first  placed,  the  niati|  though  very  open,  wasfrouzj. 
presenting  a  depth  of  section  about  3  feet  to  the  current.  Apparently  the  section  had 
been  reduced  to  about  6  inches.  This  may  have  been  effected  in  part  by  a  loss  of  the 
smaller  branches  of  brush  from  attrition,  and  in  part  by  »  limpness  or  loss  of  elastic- 
ity in  the  brush,  due  to  constant  strain  under  water. 

At  all  events,  for  so  open  a  mat,  the  original  thickness  was  none  too  great,  and  it 
is  to  the  reduction  of  it  that  we  must  attribute  the  failure  of  the  revetment.  Such 
constructions  should  therefore  be  used  only  as  temporary  expedients. 

The  general  alignment  of  the  reach  from  Cambridge  to  Glasgow  is  still  good,  but  it 
is  very  important  that  the  shore  line  of  Middle  Bend  be  held  by  a  permanent  revet- 
ment from  Cambridge  to  the  shore  bar.    Delay  in  this  work  may  defeat  the  project. 
I  have  the  honor  to  be,  major,  very  respectfully,  your  obedient  servant, 

S.  Watbrs  Fox, 
A$9i»tani  Engineer. 
H%).  Charjlks  R.  Sutkr, 

Corp$  of  Engineers,  U.  S.  A, 


S5. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  LEXINGTON,  MISSOURI. 

Work  dnriDg  the  past  season  at  this  locality  was  directed  to  the  pro- 
tection of  the  left  bank  of  the  river,  opposite  Lexington,  the  rapid  ero- 
sion of  wbich  had  nearly  destroyed  the  harbor  of  that  town.  The  work 
was  very  light  and  of  temporary  character,  the  amonnt  of  funds  avail- 
able not  admitting  of  anything  more  substantial.  Nevertheless  the  de- 
sired object  was  accomplished,  and  this  year  it  is  expected  that  the  work 
will  be  thoroughly  secured,  as  it  comes  within  the  limits  of  the  reach 
selecteil  for  work  under  the  general  project  of  improvement. 
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The  work  has  been  in  charge  of  Assistant  E.  G.  Shankland. 

The  work  is  aitaated  in  tlie  oollection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Saint  Louis,  Mo. ;  nf^arest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal  yemt 
ending  June  80,  1882,  was  $1,676,951.56. 

Money  statement 

July  1,  1881,  amount  available $14,383  70 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1881 14,312  34 

July  1,  1882,  amount  available 71  36 


RBPORT  or  MB.  B.   C.  SHANKLAMD,  ▲8SI8TANT  BNOINEBB. 

Lexington,  Mo.,  July  3, 1882. 

Major  :  I  have  the  honor  to  submit  the  folio  wing  report  of  operations  at  Lexing- 
ton, Mo.,  during  the  fiscal  year  ending  June  3U,  1882. 

The  work  has  been  carried  out  in  accordance  with  the  project  submitted  June  17, 
1881. 

Hydraulic  grading  of  the  bank  opposite  Lexington,  begun  June  13,  was  continaed« 
and  finished  September  7.  The  work  progressed  slowly,  as  the  plant  was  new  and 
untried,  and  the  men  unskilled.  August  8,  a  double  force  was  put  on  and  the  work 
prosecuted  night  and  day. 

The  grading  plant  consisted  of  a  boat  100  by  24  feet,  ^ith  machinery  as  follows: 
A  WorUiington  dnplex  compound  steam-pump,  steam-cylinder  12  by  18^  inches  in 
diameter,  water-cylinder  10^  inches,  and  stroke  of  10  inches,  with  steam-pipe  2  inches 
in  diameter;  exhaust-pipe,  3^  inches;  suction-pipe,  7  inches;  and  discbarge-pipe,  6 
inches;  a  horizontal  five-flue  boiler,  42  inches  in  diameter  and  26  feet  long,  with  fines 
10  inches  in  diameter;  shears  for  snagging,  and  two  derricks  for  carrying  hose. 

Six-inch  hydraulic  hose  was  used,  and  nozzles  varying  in  size  from  l^V  inches  to 
2^  inches  were  tried.  The  l-/^-inch  nozzle  gave  the  best  results  in  this  soil.  The 
pump  was  worked  at  seventy-five  strokes  per  minute,  and  a  pressure  of  75  to  80 
pounds,  the  boiler  pressure  beinj^  80  to  90  pounds. 

The  bank  graded  was  heavily  timbered.  It  is  composed  of  a  top  layer  of  black  soil, 
overlying  a  stratum  of  hard  blue  clay  from  3  to  8  feet  thick.  Below  the  clay  and  ex- 
tending below  the  water  surface  is  a  layer  of  sand.  The  bank  has  an  average  height 
of  13  feet;  it  was  graded  to  a  slope  of  3  on  1,  making  a  little  over  9  cul>ic  yards  of 
earth  removed  per  linear  foot. 

There  was  graded  4,855  feet  of  bank,  or  44,^^0  cubic  yards  of  earth  was  removed, 
and  at  a  cost  of  2^  cents  per  cnbic  yard.  Qra<ling  with  shovel  and  scraper  on  the 
same  bank  cost  1*^  cents  per  cubic  yard.  The  amount  of  earth  removed  per  bushel 
of  coal  burned  was  14^  cubic  yards.  The  best  day's  work  was  144  feet,  equal  to  1,214 
cubic  yards  in  twelve  hours. 

The  boom  of  the  derrick  for  carrying  the  hose  was  made  of  6-inch  iron  pipe,  and  the 
hose  connected  to  the  outer  end.  On  account  of  the  stiffness  of  the  hose,  and  the 
inner  end  of  the  boom  being  so  close  to  the  pump,  but  little  play  could  be  given  to 
the  derrick.  This  made  it  necessary  to  work  directly  at  the  breast  instead  of  from 
the  top  of  the  bank,  which  would  have  been  preferable  in  some  instances. 

The  work  was  considerably  delayed  and  the  cost  increased  by  the  heayy  timber  on 
the  bank.  In  addition  to  the  time  lost  washing  out  the  stumps,  it  was  necessary  to 
employ  an  extra  man  as  axman  to  cut  the  roots,  &c. 

In  July  a  buoy  screen  dike  was  begun  at  Gordiu's  coal  chutes,  about  3  miles  above 
Lexington,  on  the  right  bank.  About  500  feet  were  put  in,  when  the  water  reached 
snch  a  low  stage  that  the  work  was  ordered  stopped.  This  dike,  however,  caused  a 
fill  immediately  behind  it,  where  the  water  was  15  feet  deep,  of  from  6  to  8  feet,  and 
its  effect  was  visible  for  1,000  feet  downstream. 

The  revetment  of  the  bank  opposite  Lexington  was  begun  as  soon  as  the  grading 
was  finished.  The  revetment  used  was  the  woven  mat  similar  to  the  one  used  the 
previous  seaHon.  It  was  80  feet  wide,  and  3, 159  feet  were  put  in,  at  a  cost  of  19  cents 
per  I  near  foot,  including  cost  of  wire.  Five  hundred  and  forty-four  linear  feet  were 
]uit  in  in  8^  hours,  with  a  total  force  of  twenty-three  men. 
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The  wire  net  was  luade  ou  the  river  bank  at  Lexington,  in  seotions  40  feet  square. 
Five  of  thcAe  were  put  on  a  roll,  carried  to  the  mattrefis  boat,  and  there  unrolled  and 
•ewed  together.  One  cord  of  brunh  was  used  to  8  linear  feet  of  revetment,  and  1  yard 
of  rock  to  25  linear  feet.  The  brush  used  was  heavy,  mostly  dogwood,  so  but  little 
rock  was  nec^'ssary. 

It  was  found  that  the  cutting  of  this  bank  in  former  seasons  had  always  begun  at 
the  same  point,  about  2,000  feet  below  Willow  Creek,  This  was  owing  to  the  fact 
that  this  place  had  received  the  full  force  of  the  current  during  a  greater  part  of  the 
year ;  also,  that  the  lower  stratum  was  a  fine  white  sand  easily  acted  npon  by  the 
water.  Thus  was  undermined  the  bank  above  it.  It  was,  therefore,  deemed  necee- 
■aary  to  pnt  in  a  high  wat«r  protection  only  at  this  place,  and  put  hurdle-fences  or 
some  other  inexpensive  device  over  the  rest  of  the  bank. 

Acconlingly  a  closely-woven  willow  mat  40  feet  wide  and  600  feet  long  was  pat 
down,  staked  securely,  and  fast^'ued  at  the  lower  edge  to  the  revetment.  It  was 
covered  with  from  4  to  6  inches  of  earth.  Cold  weather  coming  on,  no  other  protec- 
tion was  put  on  the  bank  last  fall.  This  spring  the  willows  in  the  mat  took  root,  and 
are  now  growing  thickly  all  over  the  bank,  thus  adding  to  the  security  and  strength 
of  the  protection. 

The  high  water  protection  cost  50  cents  per  linear  foot.  One  cord  of  brush  was  used 
to  Hi  linear  feet,  and  1  yard  of  rock  to  10^  feet. 

The  April  rise  did  not  cause  any  cutting  of  the  bank,  and  it  is  believed  that  it  will 
resist  the  action  of  the  June  rise  equally  well. 

The  dikes  at  Gordin's  contemplated  in  the  project  should  have  been  put  in  this 
spring,  but  the  appropriation  was  too  nearly  exhausted  to  allow  it,  and  no  more  work 
has  been  done  thus  far  this  Hcaaon. 

A  map  of  the  reach,  showing  shore  lines  of  1878, 1880,  and  1881,  ia  transmitted  with 
this  report. 

Very  respectfully,  your  obedient  servant, 

£.  C.  Shanklakd, 

AMHutani  Emgimemr. 

MaJ.  Chablks  R.  Sutkb, 

Cwrp9  of  £ngiH^er$f  U,8.A, 


S6. 
IMPROVEMENT  OP  MISSOURI  RIVER  AT  KANSAS  CITT,  MISSOURI. 

At  this  locality  work  during  the  past  season  was  confined  to  bank 
revetment  in  the  betid  below  Quiudaro ;  the  object  being  to  prevent 
change  in  the  direction  of  the  channel  in  entering  Kaw  Biver  Bend. 
This  work  was  succeMstul.  Further  operations  at  this  important  localitj 
will  be  done  under  the  general  project,  as  this  portion  of  river  lies 
within  the  reach  selected  for  the  initiation  of  the  work. 

The  work  during  the  past  season  was  in  charge  of  Assistant  John  W. 
Neir. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  Leaven  worth,  Kans. 

Amount  of  revenue  oolleeted  at  Omaha,  Nebr.,  during  the  fiscal  year  ending  Jane  90, 
1882.  was  |4,5i25.82. 

Money  statement 

July  l,188l,amonnt  available $23,012  61 

July  I,  1882,  amount  expended  daring  fiscal  year,  exclustve of  outstanding 
liabilities  July  1,  1881 23,861  34 

Jnly  I,  1882,  amount  available 61  27 
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REPORT  or  MR.   J*   W.   NKIR,  ABSIBTANT  BNOINRBR. 

KAN8AS  City,  Mo.,  Jul^  12,  1862. 

Major  :  I  have  the  honor  of  submitting  my  report  for  the  year  ending  Jane  90^ 
1882. 

The  months  of  July,  August,  and  September  were  spent  in  a  careful  and  extended 
survey  of  the  reach,  to  ascertain  and  determine  the  character  of  changes  in  the  chan- 
nel induced  by  the  disastrous  spring  flood  of  last  year.  The  condition  of  the  old  work 
was  found  to  be  about  the  same  as  reported  last  year. 

The  upper  end  of  the  old  revetment  has  given  way,  owing  to  heavy  pressure  upon 
it,  induced  by  radical  shifting  of  the  channel  upon  Line  Creek  Crossing.  Otherwise 
the  work  is  doing  well  and  the  original  bank  line  is  maintained,  although  the  upper 
bank  work  has  long  since  disappeared. 

The  action  of  this  flood  upon  free  concave  banks  can  be  imagined,  as  there  was  a 
Ruiform  cut  varying  from  300  to  800  feet.  During  the  year  the  river  has  encroached 
upon  the  neck  north  of  the  bridge  about  500  feet,  reducing  its  width  to  about  3,000 
feet.  At  the  present  rate  of  erosion  five  years  will  suffice  for  the  river  to  cut  through 
and  isolate  the  bridge.  Very  general  work  from  Qui ndaro  to  Wyandotte,  carried  on 
during  a  single  season,  can  alone  avert  the  danger.  The  cramped  position  which  the 
river  occupies  in  Kaw  River  and  Kansas  City  bends  seriously  complicates  the  case. 
The  valuable  interests  of  both  navigation  and  the  community  require  that  heroie 
treatment  be  resorted  to  lo  prevent  the  river  from  forming  a  cut-off  at  this  place. 
Disjointed  work  scattered  over  a  distance  of  7  miles,  of  such  character  and  extent  aa 
the  funds  available  would  allow,  has  not,  up  to  the  present  time,  placed  the  river  un- 
der control  upon  this  reach. 

In  view  of  past  experience,  it  was  deemed  best  to  commence  a  systematic  line  of 
training  and  revetment  work  at  Qnindaro  and  carry  the  same  iy  a  continuous  and  on- 
broken  system  to  Wyandotte.  Accordingly  a  revetment  upon  the  rightj  bank  below 
Quiudaro  was  commenced  and  pushed  as  far  as  possible.  The  impassable  character 
of  the  river  bottoms,  owing  to  the  overflow,  prevented  the  resumption  of  work  until 
late  in  the  fall,  when  material  could  be  more  readily  transported.  The  lateness  of 
the  season,  coupled  with  a  delay  in  the  completion  of  the  wire-net  apparatus,  consid- 
erably reduced  the  amount  of  actual  work  done  below  that  contemplated.  The  prcTa- 
lence  of  contagious  diseases  in  the  vicinity  of  the  work  compelled  the  transportation 
of  the  entire  working  force  to  and  from  Wyandotte  each  day,  thereby  reducing  the 
working  hours  to  between  six  and  seven.  Many  of  the  roads  being  quarantined  in 
that  locality,  nearly  all  brush  used  had  to  be  procured  opposite  and  below  Kansas 
City,  and  transported  several  miles  up  stream  upon  a  complement  of  barges  wholly  in- 
adequate to  such  contingencies.  Under  these  disadvantages  the  progress  of  woik 
was  very  slow  until  the  nver  closed  with  ice,  up  to  which  time  3,035  feet  of  revetment 
had  been  constructed. 

The  revetment)  had  a  uniform  width  of  72  feet  and  a  thickness  of  about  2^  inches. 
The  methods  of  construction  and  apparatus  used  are  briefly  described  as  follows: 
The  mattress  consisted  of  willow  brush  woven  into  a  wire  net,  the  meshes  of  which 
were  hexagonal  in  form.  A  system  of  weaving  introduced  upon  this  work  in  1879  was 
again  employed  on  account  of  its  durability  and  ease  of  construction.  To  obviate 
tne  danger  that  might  arise  from  the  deterioration  of  the  wire  netting,  the  brush 
was  given  a  bond  in  itself.  Until  some  coating  is  given  to  wire  that  will  protect  it 
against  deterioration  by  corrosion  and  attrition,  too  great  reliance  cannot  be  placed 
upon  it.  It  was  here  employed  only  as  a  temporary  basis  of  strength,  its  period  of 
usefulness  terminating  when  the  mattress  was  in  place. 

The  netting  was  made  as  fast  as  it  was  wauted,  by  a  simple  machine  placed  upon  the 
down-stream  side  of  the  boat,  the  boat  being  placed  across  the  current,  with  the  mat- 
tress playing  oft'  the  upper  side  as  fast  as  completed.  A  set  of  low,  flat  ways  placed 
4  feet  apart,  with  a  platform  12  inches  below  their  upper  surface,  served  to  weave 
the  brush  upon.  This  operation  was  very  simply  and  rapidly  done  by  laying  several 
courses  of  straight  brush  parallel  to  each  other  and  pushing  brush  into  position  over 
and  under  those  first  placed.  The  netting  was  in  this  way  thoroughly  worked  into  the 
mattress,  and  made  it  very  strong.  As  fast  as  the  mattress  was  slipped  from  the  boat, 
a  hard  variety  of  siliceoas  limestone  was  thrown  upon  or  wired  to  it,  as  the  case  re- 
quired. 

The  wire  net  machine  emploved  is  a  very  simple  appliance.  It  consists  of  a  series 
of  gas-pipe  shafts  placed  parallel  to  each  other,  16  inches  apart,  and  in  a  horisontal 
plane.  These  shafts  have  ordinary  gas-pipe  Ts  screwed  into  them,  the  open  ends  of 
which  hold  short  nipples  of  gas-pipe.  Upon  alternat-e  shafts  spools  or  bobbins  are 
slipped  in  pairs  with  the  wires  leading  across  the  boat.  A  twist  of  the  wire  is  given 
by  a  crank  attached  to  the  end  of  each  shaft,  and  the  bobbins  are  slipped  upon  the 
shafts  previously  idle.     In  this  manner  the  mesh  is  readily  made.    The  machine  also 
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po8se88P4i  a  featnro  of  permitting  the  hitrodnction  of  wire-rope  loDg^tudiually,  to  add 
Btreii^th  when  extra  stmius  are  placed  upon  the  mattress  in  heavy  currents.  The  size 
of  luesli  was  40  by  32  inches,  the  sizes  of  wire  commonly  used  being  Nos.  12  and  14, 
which  were  strong  enough  in  ordinary  cases. 

The  HnHe<l  attained  in  mattress  construction  during  the  past  year  is  quite  satisfao* 
i<>ry.  From  2ii  feet  per  hour,  the  highest  speed  attained  on  a  woven  mattress  at  this 
place  in  1871),  we  have  increased  to  128  feet  with  a  force  of  fr^rty-five  men.  The  great- 
est day's  work  was  500  feet  in  five  and  a  quarter  hours.  The  full  working  capacity  of 
the  plant  could  not  be  determined,  since  sufflci^'ut  material  could  not  be  delivered  for 
a  day's  sup|dy  aht^ad.  With  no  accidents  or  delays  the  capacity  of  the  equipment 
would  probably  be  Crom  tiOO  to  1,000  feet  per  day  of  ten  hours. 

8ix  men  manufactured  all  the  netting  required  and  wound  the  spools  with  wire. 
The  capacity  of  the  net  machine  in  about  3,000  feet  per  day  with  six  men  on  a  net  73 
feet  wide.  The  prrading  apparatuH  not  being  available,  the  work  of  bank  grading 
was  deferred  until  spring.  It  was  intended  that  gradingshonld  commence  on  March  1, 
but  as  the  boat  was  ice-bound  at  8aint  Jonephi  work  was  not  begun  until  late  in  the 
month,  when,  by  accident,  the  work  was  brought  te  an  abrupt  close.  The  grading 
boat,  while  in  use,  proveii  to  be  a  labor-saving  machine.  Four  hundred  linear  feet  <» 
bank  were  graded  in  seven  and  a  third  hours,  with  the  pump  and  boilt-r  out  of  repair. 
The  grade  of  bank  was  3  on  I.  the  height  of  bank  being  20  feet  above  low- water  line. 
Upon  a  homogeneous  bank,  400  feet  per  day  of  ten  hours  wonld  be  an  average  day's 
work,  when  the  pump  was  in  thorough  repair.  Our  experience  with  the  grader  here 
oan  scarcely  be  oouHidered  as  a  guide  in  future  oporations.  The  pnmps  were  in  a  bad 
state  of  repair,  and  did  not  throw  over  70  per  cent,  of  the  pnmp  capacity  when  in 

good  repair.    Special  styles  of  pumps,  adapted  to  the  pumping  of  gritty  water,  most 
e  nse<l  to  get  the  best  resnlts.    The  proportion  of  material  moved  to  ooal  consamed 
was  very  good,  being  40  cubic  yards  of  earth  to  1  bnshel  of  coal. 

During  the  year  a  pile-sinker  was  built,  by  your  orders,  and  in  general  conformity 
with  the  plans  of  the  board  on  pile-sinking.  Upon  completion,  in  July,  she  was  acci- 
dently  sunk  while  in  tow  of  the  steam-launch,  and  Anally  raised,  after  five  days'  work, 
out  of  33  feet  of  water.  Repairs  npon  the  boat  necessan^  to  pnt  her  in  working  order 
were  promptly  made.  Two  barges,  96  feet  long  and  16  ^t  wide,  were  also  built  as  a 
part  of  the  working  plant  to  be  nsed  in  future  operations.  Material  has  become 
scarce  in  the  vicinity  and  in  future  must  be  transported  npon  barges  several  miles. 
The  present  plant  is  too  small  to  prosecute  work  with  the  speed  that  time  and  economy 
demand. 

During  the  past  winter  a  low- water  survey  from  Pomeroy  to  Sibley  Landing  was 
made  by  my  assistant,  T.  W.  Yonng. 

In  viewing  pa^t  operations,  covering  a  period  of  three  years,  I  am  satisfied  that  the 
original  plans  for  the  oompletion  of  the  work  were  well  laid.  The  methods  adopted 
have  proved  satisfactory  in  a  high  degree,  and  it  is  only  a  matter  of  regret  that  the 
work  conld  not  be  carried  out  to  an  extent  commensurate  with  its  importance. 

In  conclusion,  I  wish  to  acknowledge  the  aid  of  my  assistants,  M.  A.  Diaz  and  T. 
W.  Young,  and  foreman  A.  A.  Clapp.  It  Itecomes  my  duty  to  inform  yon  of  the  death> 
of  Capt.  George  Burrnss,  of  the  steamer  Sabriua,  whose  services  were  highly  satiafiMS- 
tory. 

For  drawings  of  net  apparatns  and  mattress  appliances,  I  wonld  refer  yon  to  specia 
report  npon  that  subject  under  date  of  January  9. 

I  am,  mijor,  very  respectfully,  yonr  obedient  servant, 

J.  W.  NxiR, 

ABtiatant  Emgin^er, 
M%).  Charles  R.  Sutxr, 

Carps  of  SngineerBj  U,  A  A, 
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mPBOVEMENT  OF  MISSOURI  RIVER  AT  FORT  LEAVENWORTH,  KANSAS* 

Dnring  the  past  season  an  nnsnccessful  attempt  was  made  to  repair^ 
at  least  temporarily,  the  extensive  damage  which  was  caused  to  the 
works  in  this  neighborhood  by  the  disastrous  spring  floods  of  1881^ 


1692      BEPOBT   OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

The  funds  available  were  entirely  inadequate  for  the  work  required,  and 
the  light  revetment  put  in  failed  to  effect  the  desired  object 

Henceforth  operations  at  this  point  will  be  carried  on  under  the  iren- 
«ral  project  for  the  improvement  of  the  river,  as  it  is  included  within 
the  limits  of  the  reach  selected  for  initiating  the  work.  During  the 
past  season  the  work  has  been  in  charge  of  Assistants  G.  T.  Nelles  and 
O.  B.Thackray. 

The  work  is  sitaated  in  the  ooUeotion  diBtrioi  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr. 

Amonnt  of  revenue  collected  at  Omaha,  Nebr.  daring  fiscal  year  ending  June  90,  ISdS. 
was  H^^-SSJ. 

Money  sttUement 

July  1,  1881,  amonnt  available $11,279  57 

Amount  received  from  sale  of  Aiel  to  officers 39  37 

11, 318  94 
July  1,  1882,  amount  expended  during  fiscal  year,  exclusivo  of  outstanding 

liabilities  July  1,  1881 11,279  88 

July  1, 1882,  amount  arailable 39  06 


RBPORT  OF  MB.   O.   T.   NELLB8,   ASSISTANT  KNGINEBB. 

Atchiboic,  Kaks.,  June  15, 1882. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  at  Leaven- 
worth, Kans.,  carried  on  under  my  charge,  between  .^uly  1,  1881,  and  February  1. 
1882.  At  the  last  named  date  I  was  relieved  by  Assistant  G.  £.  Tbackray,  who  had 
previously  been  my  assistant  as  local  engineer. 

Work  on  the  dike  above  the  mouth  of  Bee  Creek,  in  course  of  construction  at  the 
^ate  of  my  report  for  the  fiscal  year  ending  June  30, 1^81,  was  continued  until  the 
receipt  of  Special  Order  No.  30,  July  14,  18^'l.  Up  to  that  time  about  fifty  piles  had 
been  placed,  covering  a  distance  of  700  feet.  The  netting  had  been  suspended  for 
iihe  first  300  feet.  The  dike,  being  directly  across  the  channel,  had  to  stand  against 
the  drift  pressure  and  the  deep-channel  scour,  which  was  greatly  increased  in  depth 
by  the  retardation  caused  by  the  drift  accumulation  at  and  near  the  water  surface. 
These  causes  combined  to  greatly  increase  the  cost  of  the  dike  above  the*  estimates. 
The  lateness  of  the  season  made  the  results  to  be  obtained  very  uncertain.  The  pili^ 
and  netting  put  in,  although  they  had  a  marked  effect  on  the  snrface,  cansed  no  fill 
or  gave  rise  to  no  action  that  would  indicate  the  final  success  of  the  work,  except  by 
a  long  and  stubborn  resist-ance  to  the  direct  flow  of  the  river  into  the  bend.  After 
taking  all  these  point«  into  consideration,  Special  Order  No.  30  was  immediately  acted 
upon  by  stopping  all  work  on  the  dike. 

There  is  no  doubt,  in  my  mind,  but  that  a  properly-located  dike,  put  in  before  the 
spring  rise,  will  cause  the  deflection  of  the  main  channel  into  the  Kansas  Chute.  The 
main  tronble  with  the  dike  att-empted  was,  that  it  wan  not  properly  located,  in  that 
it  crossed  the  channel  too  abruptly.  It  was  attempt^ed  to  force  the  desired  results  by 
means  not  at  all  calciTlated  ft)r  such  work.  A  very  much  more  acut^  angle  with  the 
current  and  a  greater  length  would  probably  have  been  easier,  of  construction  aad 
more  successful. 

A  few  favorable  indications  followed  the  construction  of  this  work,  among  which 
were  the  permanent  enlargement  of  the  Kansas  Chute  and  an  extensive  cut  along  the 
Kansas  bank. 

After  deciding  that  the  dike  was  impracticable  at  this  season,  and  in  view  of  the 
necessity  for  some  protection  in  the  bend  in  order  to  save  the  mattress  work  already 
put  in  from  being  extensively  cut  out,  work  was  immediately  commenced  on  a  thin, 
<»ontinuou8  revetment,  70  feet  wide,  starting  from  a  header  in  Bee  Creek  and  extend- 
ing down  Btream  to  connect  with  the  old  work.  Wire  was  used  as  a  basis  of  stren^h 
and  dogwood  brush  woven  into  it;  a  total  of  5,400  feet,  70  feet  wide  and  one-third 
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foot  thick,  was  plaoed  at  a  cost  of  70  cents  per  linear  foot,  or  $1  per  sqnare  of  lOO 
sniiare  feet.  Considered  as  a  temporary  protection,  this  work  was  a  decided  snccess. 
The  cntttng,  which  was  excessive  before  the  placing  of  the  revetment,  ceased  with 
the  advunce  of  the  work.  It  has  all  cnt  out  since,  however.  For  a  fall  descrip- 
tion and  rt*port  on  this  work,  I  rertpectfnlly  refer  to  special  report  dated  May  ^,  1882. 
Ko  cotistrnctions  were  attempted  after  the  completion  of  this  work. 

During  November  a  sorvey  was  made  extending  from  Geary  City  to  Pomeroy.    Aa 
the  expense  of  this  survey  was  equally  divided  between  Atchison  and  Leavenworth 
approj>riation8,  it  will  be  made  the  subject  of  a  special  report. 
Very  respectfully,  your  obedient  serraut, 

G.  T.  Nelles, 

A9»iatant  Engineer, 
Hi^.  Charles  R.  Butbr, 

Corps  of  Engineers,  U.  8.  A, 


Atchison,  Eaks.,  May  26, 1882. 

Major:  I  have  the  honor  to  snbmlt  the  following  special  report  on  the  revetment 
placed  dn riufT  the  past  season  at  Leavenworth,  Kans. 

The  necessity  for  a  protection  calculated  to  give  Immediate  results  and  the  limited 
amount  of  the  balance  available  led  to  the  adoption  of  a  thin  mat  with  wiro  as  a  basia 
of  strength.  The  necessity  for  immediate  action  did  not  allow  time  for  the  design  and 
oouHtruction  of  special  plant. 

A  barge  75  feet  by  12  feet  was  fitted  with  ways  13  feet  long  and  3  feet  apart,  and 
used  ill  cunjnnction  with  a  boat  of  similar  size  fitt<ed  with  an  apparatus  for  making 
wire  netting  ol  any  desired  size  of  mesh  and  70  feet  wide. 


The  arrangement  of  the  boats  is  shown  by  sketch  and  by  /usoompanying  artotype* 
from  photographs  wbile  in  active  operation. 

The  boats  were  held  in  posltiim  by  means  of  long  lines  made  fast  to  the  bank,  and 
manipulated  by  means  of  two  PerJey  half  windlasses.  The  work  was  commenced 
wirh  a  header  75  feet  wide,  extending  150  feet  into  Bee  Creek,  made  by  weaving 
willow  bruHh  to  a  thioknens  of  10  inches  int^  a  small  mesh  netting.  This  header  was 
well  weighted  with  rock  to  prevent  damage  from  freshets  in  the  creek.  From  thia 
header  the  work  wan  continuously  extended  downstream  70  feet  wide,  and  of  suffi- 
cient thickness  to  hide  the  boat,  by  weaving  dry  wood  brush  into  a  wire  netting.  A 
triangular  mesh  was  at  lirst  used,  60  by  15  inches,  with  Ko.  14  wire  for  sides  and  No. 
12  for  base. 


Lat«r  the  size  was  increased  to  60  by  30  inches.  This  size  proved  too  weak,  and  ft 
mean  hize,  60  by  20  inches,  was  adopted  and  nsed  during  the  latter  half  of  the  work, 
with  a  No.  9  wire  for  a  bnse  instead  of  No.  12. 

The  mat  was  put  in  while  the  river  was  still  up,  and  considerable  trouble  was 
caused  by  drift.  By  this  cause  alone  the  cost  was  increased  at  least  30  per  cent.,  and 
the  Hp<*ed  of  placing  decreased  50  p«'r  cent^  It  was  frequently  necessary  to  spi'nd  one- 
half  a  day  to  repair  the  damage  of  the  preceding  night.  The  drift  damaged  the  work 
either  by  tearing  great  holes  Gi  the  mat,  or  by  parting  it  at  the  boats  when  it  would 
hold  the  accumulated  drift. 
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No  high  bank  protection  wm  nsed.  The  inner  edge  of  the  mat  was  made  iaat  t9 
^aken  in  the  bank,  by  means  of  No.  9  wire,  every  10  feet. 

Five  thousand  fonr  hnndredft^et  of  mat  70  feet  wide  was  placed,  or  3,780  aqnareB  of 
100  sqnare'feet.    The  following  is  the  distribution  of  materiaJ  per  sqaare : 

Brash,  900  cords  total,  or  O.tM  cord  per  square. 

8t>one,  115  yards  total,  or  0.03  yards  pt^r  square. 

Wire,  1*2,500  pounds  total,  or  3^  pounds  per  B<iUHre. 

The  stone  was  made  fast  to  the  outer  edge  of  the  mat  and  paid  ont  with  it.  None 
was  thrown  on  the  mat. 

Speeds  rauf^ing  from  20  to  80  feet  per  honr  were  made.  The  highest,  80  feet  per 
honr,  was  maintained  long  enongh  to  show  that  nnder  favoratdn  circumstances  and 
with  a  specially  designed  plant  it  conld  l»e  niaiiitaiued  as  the  regular  rate.  The 
mazimum  total' day's  work  was  400  feet.  The  labor,  making  netting  and  weaving 
mat,  varied  from  2(H  cents  per  square,  th^  actual  cost  for  the  whole  work,  to  1^  cents 
per  square,  for  maxiinnm  day's  work,  and  7  cent«  per  square  for  the  maximum  hour's 
work.  The  approximate  total  cost  of  the  work  was  70  cents  per  linear  foot,  or  $1 
per  square.  Labor  was  scarce  and  wages  very  high,  which  caused  au  increase  of  12^ 
per  cent,  for  labor  over  any  other  work  d«>ue  by  me. 

When  work  was  commenced,  cnttioff  was  taking  place  thronghout  the  whole  length 
of  the  unprotected  portion  of  the  bend.  This  ceased  entirely  with  the  Mlvance  of  tha 
work.  The  severest  cut  was  always  immediately  below  the  boats.  The  olistruction 
to  the  current  offered  by  the  susf>ended  mat  and  the  boats  caused  an  eddy  to  form 
behind  them,  which  would  work  its  way  upstream  and  ont  nut  a  pricket  at  the  shors 
«nd  of  the  boats,  into  which  they  would  drop  and  cause  much  serinus  delay  in  starlins 
the  following  morning.  The  end  of  each  day's  work  was  almost  invariably  marked 
by  one  of  these  pockets.  Although  the  cutting  stopped  aft^r  the  mat  had  been  placed, 
•oundings  over  the  mat  showed  a  sconr  through  it,  which,  although  it  cansed  no 
immediate  damage,  was  eventually  the  cause  of  the  destruction  of  the  mat.  The  ma- 
terial scoured  ont  wonld  be  replaced  by  smnll  slides  from  above  it,  which,  in  its  turn, 
Ibeing  scoured  out,  would  cause  a  slide  from  farther  np,  until,  fiually,  the  top  bank 
woum  be  undermined  and  cave  in,  either  carrying  with  it  the  top  stakes  or  breaking 
the  wires  holding  the  edge  of  the  mat  to  the  bank,  originating  breaks  that  haveainoe 
inoloded  the  whole  work. 

The  nature  of  the  bank  throughout  this  bend  is  snch  that  it  melts  like  sngar  under 
wave  or  current  action.  Wave  action  doubtless  hsstened  the  destruction  of  the  work 
by  causing  the  top  bank  to  cave  into  the  mat  and  break  it  loose  from  the  bank.  A 
high  bank  protection  would  have,  in  a  measure,  prevented  damage  from  this  sonree 
■and  would  have  increased  the  life  of  the  work.  Still,  it  is  my  opiuion  that  work  of 
this  nature  is  at  best  a  very  temporary  protection. 

No  data  is  at  hand  or  has  been  obtained  bearing  on  the  question  of  bank  grading. 
it  has  been  my  observation  that  a  grade  of  8  on  1  stands  very  little  or  no  better 
than  a  grade  of  1  on  1  under  the  same  circumstances,  and  with  the  same  nrotection. 
I  hsve  also  observed  that,  other  things  being  equal,  the  efficiency  of  a  nigh  bank 

{protection  depends  on  its  powi  r  to  resist  wave  a  -tion,  and  that  stone  offers  the  most 
asting  and  efficient  resistance  to  snch  action  when  used  plentifully  in  coujunctioo 
with  a  brnsh  protection. 

Very  respectfully,  yonr  obedient  serrant, 

G.  T.  Nbllim, 

AuUtamt  Engimtet, 
Jfi^.  Charlbs  R.  Sdtbr, 

Corp9  of  EngiM9r$,  U.  8.  A. 


S.  8. 
IMPROVEMENT  OF  MISSOURI  RIVER  AT  ATCHISON,  KANSAS. 

During  the  past  season  work  at  this  point  was  confined  to  the  con- 
struction of  permeable  dikes  desjorned  for  channel  contraction  and 
regulation.  They  were  composed  of  wire  nettinp:  supported  on  pile 
bents  or  on  tripods.  Great  diffi(mlties  were  met  with  in  their  constrac- 
tion,  due  to  high-water  and  drift,  and  they  required  and  received  con- 
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«iderable  repairs;  nevertheless,  they  were  maintained  and  promise  to 
^ield  results  of  valae. 

Further  work  at  this  point  will  be  under  the  general  project,  being 
included  in  the  reach  selected  for  the  initiation  of  work. 

During  the  past  season  the  work  was  in  charge  of  Assistant  6.  T. 
Nelles. 

The  work  ir  sitnated  n  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivt^ry  is  Omaha,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  the  fiscal  year  ending  Jane 
SO,  1882,  was  $4,525.82. 

Money  statement 

July  1,  1881,  amount  available |22,997  14 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 18,810  00 

July  1,  1882,  amount  available 4,187  14 


REPORT  OF  MR.   O.  T.  KBLUES,  ▲86I6TAMT  BNGIinUB. 

Atchison,  Kaks.,  Jiiim83,  19S2. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  under  my 
«oharge  for  the  Improvement  of  the  Missouri  River  at  Atchison,  Kans.,  during  the 
present  fiscal  year. 

Owing  to  unavoidable  detention  at  Leavenworth  with  the  Joint  plant,  no  field  con- 
struction was  undertaken  during  the  fall  of  1881. 

After  consultation  with  vou  it  was  decided  to  wait  until  early  sprinff ;  and  then,  by 
having  everything  in  readiness,  to  do  our  work  in  time  to  take  full  advantage  of  the 
spring  rise. 

In  October,  18H1,  acting  under  your  instructions,  a  low  water  survey  of  the  reach 
•extending  from  Oeary  Ciry  to  Pomeroy,  a  distance  of  nearly  60  miles,  was  commenced. 
A  special  report  of  this  survey  has  been  submitted  to  you. 

Late  in  January,  1882,  while  in  Saint  Louis,  I  laid  before  you  my  project  for  the 
season's  operations,  which,  with  your  approval,  was  carried  out  later.    On  my  return 
•contracts  were  let  for  poles  and  stone  as  follows: 
1,200  Cottonwood  poles,  30  feet  long  and  not  less  than  4  inches  at  the  top,  at  35  cents 

each. 
1,000  cubic  yards  of  stone  at  60  cents  per  yard. 

On  account  of  the  cold  weather  and  the  amount  of  ice  running  in  the  river,  the 
plant  could  not  be  brought  from  Leavenworth,  where  it  had  been  during  the  winter^ 
■so  that  it  was  not  until  March  1  that  work  was  actually  commenced. 

The  project  approved  called  for  the  following  work:  A  tripod  and  screen  dike  at 
the  heaid  of  Atchison  Island,  and  three  cross-dikes  of  similar  construction  in  the  Atch- 
ison Chut«.  This  work  was  expected  to  confine  all  the  water  to  the  main  channel  and 
to  throw  the  river  during  high  water  into  McQueen's  Bend.  Another  dike  was  pro- 
jected at  the  lower  end  of  the  bend,  which  was  intended  to  deflect  the  river  and  hold 
the  channel  in  to  the  Kansas  side,  and  thus  insure  a  channel  under  the  draw  of  the 
Atchison  bridge.  The  above  project,  which  was  carried  out,  is  indicated  on  an  accom- 
panying tracing. 

This  project  was  based  on  the  fact  that  while  the  river  took  McQueen's  Bend,  the 
reqnired  conditions  existed  at  the  bridge,  but  when  the  channel  cut  across  the  bend 
it  followed  down  the  Missouri  bank  and  under  the  east  span  of  the  bridge.  It  was 
anticipated  that  the  work  would,  to  a  certain  extent,  continue  the  low  water  condi' 
tion  of  afi^airs  during  the  higher  stages  and  build  up  the  bars,  so  that  more  permanent 
and  effective  work  could  be  put  in  when  more  means  were  available  for  the  purpose. 
In  shori,  it  was  proposed  to  confine  the  river  to  one  channel  fur  all  stages,  and  that 
channel  was  to  be  the  actual  low  water  channel.  The  local  interest,  backed  by  the 
fact  that  in  November,  Ir^SO,  a  bar  had  formed  under  the  draw  span  of  the  bridge, 
which  had  delayed  a  steamboat  several  days  and  had  threatent'd  to  hold  her  all  win- 
ter, made  necessary  a  project  which  had  in  view  the  prevention  of  another  such  catae- 
trophe.  The  resulting  width,  length,  and  cross-section  were  to  be  in  accordance  with 
the  general  plans  for  the  improvement  of  the  river. 
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The  manner  of  doing  the  work  was  decided  npon  for  economic  motives  and  for  a 
desire  to  make  the  balance  available  ji^o  as  far  as  possible,  and  still  leave  enough 
money  on  hand  to  follow  np  the  results  obtained. 

The  tripods  were  constrncted  of  poles,  30  feet  long  and  4  inches  in  diameter  at  the 
top.  The  intersection  was  placed  20  feet  shove  low  water  and  the  base  made  fitim  l6 
to  12  feet.  It  was  originally  intended  to  sink  the  ft'et  of  all  the  tripods  with  the  pile- 
sinker  to  such  a  deptn  as  to  insnre  their  safety  from  scour.  Owing  to  the  varioiis 
difficulties  in  working  the  pumps  in  shallow  water,  it  was  found  necessary,  in  order 
to  complete  work  in  time  to  take  advantage  of  the  April  rise,  to  set  a  great  many  tri- 
pods with  shovels,  and  a  depi  h  of  6  f<»et  was  reached  in  this  way.  Where  it  was  possi- 
ble to  get  to  the  work  and  use  the  *' pile-sinker,"  rapid  and  satisfactory  progress  was 
made.  The  poles  were  started  in  holes  2  feet  deep,  dug  with  shovels,  into  which  the 
water  was  forced  through  a  long  gas-pipe  nozzle,  which  was  operated  by  two  men  and 
was  entirely  free  from  the  poles.  Tbe  pole  was  shaken  and  twisted  by  two  or  more 
men  and  rapidly  settled  into  the  hole  made  by  the  jet.  The  poles  sunk  equally  w^ 
in  dry  santl  and  in  submerged  sand.  A  speed  of  one  hundred  poles  per  day  was  fre- 
quently obtained,  but,  owing  to  frequent  breaks  in  the  conducting  hose  (condemned 
city  fire-hose  borrowe<l  for  this  work),  and  to  tbe  freqnent  stoppages  of  the  pumps  by 
sand,  &c.,  in  shallow  water,  we  were  obliged  to  work  under  a  very  light  pressure  and 
with  great  caution.  Consequently  the  average  speed  for  the  whole  work  was  very 
low,  and  affords  no  criterion  of  what  can  be  done  under  more  favorable  circnmstAncea. 
The  netting  for  this  work  was  nil  made  at  Saint  Joseph,  Mo.,  on  the  machine  designed 
and  built  by  Assistant  Engineer  D.  W.  Church.  It  was  made  30  feet  wide,  with 
square  meshes  2  by  2  feet  un<l  entirely  of  No.  12  steel  wire ;  16,033  feet  were  made  in  all. 
at  a  cost  of  8.8  cents  per  linear  foot  and  29i  cents  per  100  square  feet.  A  detailed 
statement  of  cost  appears  later  in  this  report. 

The  netting  was  made  fast  to  a  five-eighths-inch  wire  cable  at  each  intersection. 
The  cable  was  then  placed  over  the  interseiction  of  the  poles  and  fasteneil  to  the  tri- 
pods. The  netting  was  then  hauled  taut  and  an  anchorage  of  about  200  pounds  of 
stone  per  linear  foot  wired  to  its  lower  edge.  Experience  has  shown  that  even  this 
w^ei^bt  of  anchorage  is  insufficient  to  withstand  the  drift  pressure. 

The  tripods  were  placed  30  feet  apart  on  all  the  dikes.  A  total  of  nearly  9,500  feet 
of  this  work  was  done,  divided  as  follows:  Upper  dike,  3,000  feet;  lower  dike,  4,500 
feet;  chute  dike,  2,000  feet. 

While  the  lower  dike  was  being  built  the  April  rise  commenced  and  the  highest 
staue  was  reached  the  day  following  its  completion. 

Before  the  river  had  fallen  mach  the  accumulation  of  drift  and  the  deep  scour  out- 
side of  the  dike,  canned  by  a  current  parallel  to  it,  made  two  small  breaks,  which  rap- 
idly widened,  until,  finally,  the  whole  dike  was  wrecked.  The  causes  of  the  failure 
were,  insufficient  strength  of  poles,  inmifficient  |K3netration,  and  insufficient  width  of 
netting  for  the  couditious  imposed.  These  conditions  were  not  at  all  what  had  been 
anticipated  and  it  was  not  expected  that  the  dike  could  withstand  such  couditiona. 
None  of  the  re-enforcing  reMults  credited  to  netting  were  noticed. 

The  action  of  the  upper  dike  was  so  slow  that  it  was  not  until  after  the  lower  one 
had  goue  that  it  was  felt.  The  upper  portion  had  to  withstand  the  direct  action  of  the 
current  through  it,  while  the  lower  portion  was  subjected  to  a  tangential  scour.  The 
Missionri  Chnte  which  crossed  it  grew  daily,  so  that  after  the  rise  it  carried  at  least 
fonr  times  as  much  water  as  it  had  previously. 

The  upper  dike  was  not  subjected  to  direct  action  or  heavy  strain  and.  therefore, 
held,  except  at  the  chute  end,  where  it  was  breached  by  the  diift  for  a  distance  of  200 
feet. 

The  first  and  second  cross-dikes  in  the  chute  were  also  breached,  but  the  third  and 
last  dike  held,  causing  a  fill  of  over  one-half  the  chute  oross-section  in  twenty-fonr 
honr;*. 

Immediately  after  the  April  rise,  work  was  commenced  on  a  dike  near  the  site  of 
the  **  lower  dike,"  which  was  carried  out  dnring  the  high  water.  The  location  of  this 
dike  is  indicated  in  the  acconiwanying  tracing  by  a  double  full  line  (==). 

In  order  to  profit  by  the  experience  gained  in  the  preceding  work.  it.  was  designed 
to  make  this  dike  as  strong  and  snbstantial  as  the  material  and  time  available  would 
allow.  With  this  in  view,  A  heuts  were  put  in,  20  feet  apart  for  the  first  1,000  feet,  . 
with  the  intersection  15  feet  above  low  water.  The  same  sized  pole  as  used  heretofore 
was  used  f<>r  this  portion,  but  a  penetration  (»f  from  12  to  18  feet  was  secured.  For  the 
remainder  of  the  dike,  piles,  from  'M)  to  40  feet  long  and  8  inches  in  diameter  at  the 
top,  were  used,  snnk  bingly  every  15  feet  with  A  bents  every  60  feet.  Owing  to  a  strata 
of  clay  and  gravel,  which  was  encoumered,  no  great  spee<l  was  attained.  Specimena 
of  this  strata  showed  it  to  be  about  as  tough  as  leather  and  to  contain  gravel  as  large 
as  walnuts.  The  piles  were  all  force<l  thnmgh  this  formation,  but  at  u  great  expense 
of  both  time  and  money,  it  sometimes  being  necessary  to  spend  as  muoh  aa  three 


APPENDIX   S. 


1697 


hours  on  one  pile.  An  average  speed  of  about  seven  per  day,  with  a  maximum  of  fif- 
teen per  day,  was  attained.  It  was  thought  that  the  necessities  of  the  case  justified 
this  expense,  for,  unless  the  piles  were  forced  through  this  clay,  the  danger  of  their 
being  immediately  scoured  out  was  great.  Once  through  it  they  were  comparatively 
safe  from  evervthing  but  the  drift.  For  the  outer  portion  of  the  dike,  an  average  pen- 
etration of  17  feet  was  secnred  in  from  12  to  16  feet  of  water. 

Until  the  strata  of  clay  was  reached  by  the  pile,  a  rapid  and  satisfactory  speed  was 
developed  by  the  pile-sinker.  Had  we  been  satisfied  to  stop  at  this  poinr,  the  average 
speed  would  probably  have  been  between  thirty  and  forty  piles  per  day.  When  a 
resistance  is  met  with  which  keeps  the  pile  or  jet  in  one  position  for  any  length  of  time, 
the  largest  and  heaviest  gravel  settle  to  the  bottom  of  the  hole,  gradually  increasing 
the  rebistance  until  at  length  the  limit  of  the  power  of  the  apparatus  is  reached.  This 
frequently  happened  on  the  work  at  Atchison,  and  it  was  found  to  be  advantageous, 
after  a  certain  length  of  time,  to  pull  np  the  pile  and  sink  it  again  in  a  new  place, 
within  a  few  feet  of  the  first  hole. 

The  '*  turn-table  boat,"  or  forward  part  of  the  apparatus  built  here  last  spring  from 
the  Board  designs,  has  not  been  usc<l  at  all  this  season.  The  derrick  alone  has  been 
used  for  handhug  the  piles  and  placing  them  in  position.  A  small  scow  made  fast  to 
the  machinery  boat,  as  per  sketch,  was  used  to  work  from  and  to  carry  material  on. 


Seven  laborers,  beside  the  engineer  and  foreman,  were  needed  to  operate  the  sinker 
The  jet  pipe  was  passed  through  a  staple  near  the  bottom  of  the  pile,  and  so  arranged 
that  it  could  be  sunk  ahead  of 'the  pile,  or  worked  np  and  down  independent  of  the 
pile,  as  might  be  found  best.  While  sinking,  the  pile  was  shaken  and  twisted  by  hand, 
and  also  pulled  down  with  the  steam  winch.  Two  hundred  piles  in  all  were  sunk,  at 
a  cost  of  $1.75  per  pile. 

As  observations  on  previous  dikes  showed  that  the  anchors  had  dragged  in  every 
case,  a  weight  of  about  200  pounds  per  linear  foot  was  used  on  this  dike.  This  held 
the  mattress  taut  for  a  long  time,  but  finally  proved  inadequate  to  withstand  the  press- 
iire  and  the  netting  bagged  down  against  the  piles.  The  net  used  was  45  feet  wide, 
with  meshes  2  feet  square,  and  of  No.  12  wire ;  it  was  made  fast  every  2  feet  to  an  inch 
cable.  The  manner  of  placing  and  anchoring  is  shown  in  the  adjacent  sketch.  [See 
next  page.  ]  Rock  was  made  fast  to  the  outer  edge  and  slid  into  the  river  on  gas-pipe 
ways.    Almost  any  desired  speed  can  be  attained  by  this  arrangement. 

It  was  hoped  to  extend  this  dike  3,000  feet,  but  a  rise  in  the  river  put  a  stop  to  work 
when  it  was  only  2,400  feet  long.  The  dike  stood  well  during  the  first  part  of  the 
rise  and  had  a  marked  effect  on  the  river.  Outside  of  the  dike  the  river  ran  like  a 
race-horse,  while  anywhere  behind  the  dike  one  man  could  handle  a  skiff  with  ease. 
The  drift  caused  such  damage  to  the  netting  that  it  became  necessary  to  put  in  a  new 
net  over  the  outer  2,000  feet,  of  the  dike.  From  May  14  to  29  there  was  no  noticeable 
fill ;  but  between  the  29th  and  30th  a  fill  of  from  4  to  6  feet  took  place  along  the  whole 
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600  f«el  vide,  begianing  1,200  feet  from  tbe  ahore.  The  breaeh  widened  to  900  feet, 
lekviug  1,300  feet  of  the  Hboreendof  the  dike,  behind  which  the  fill  hiaccntinneddiir- 
iDg  tbe  riae.  The  action  of  the  dike  la  manifeBt  for  a  mile  below  by  a  total  absenct 
of  cnrreat  alooK  the  Miaaoorl  ahore.  There  ia  alao  a  fill  behind  the  detached  oater 
portion  of  the  dike. 

Aa  aooD  aa  the  pile  sinker  wa«  taken  from  the  main  dike,  work  waa  commenced  on 
tno  particularly  strong  crosa-dikes  in  Atchison  Chnte,  one  at  the  head  and  the  other  al 
Ihefootoftfaecbuto,  Large  piles  were  uaed  and  snuk  from  l&to2S  feet  and  12feetapat1. 
On  the  lower  dike,  when  a  rock  bottom  prevented  the  sinking  of  pili«,  several  criln 
filled  with  stone  were  used  instead.  Netting  30  feet  wide  was  nsed  on  these  dike*. 
During  the  rise  in  June  the  npperdike  waa  breached,  but  the  lower  one  still  holda  aikd 
is  doing  good  work.  At  one  time  dnring  the  rise  a  boat  could  hardly  get  into  the 
chute  at  the  lower  end.  It  was  found  necessai^  to  keep  a  strict  wstch  over  this  dike, 
in  order  to  prevent  partiea  owning  logs  along  the  chute  from  cutting  it  to  allow  them 
to  pasa  out  into  the  river.  The  lower  of  the  dikes,  put  in  during  March,  which  held 
through  the  April  riae,  waa  cnt  for  this  purpose)  at  least,  we  can  aenign.  no  other  resaou 
for  the  break  in  it.  > 

Of  the  work  put  in  here  jirevions  to  my  appointment,  only  that  along  the  Miasoari 
hankabove  the  Atchison  bridge  remains.  This  work  owes  its  preservation  to  the  forDia- 
tion  of  a  sand-bar  alongila  whole  length,  so  that  it  haa  never  been  subjeotad  to  the  direct 
action  of  the  current.  The  wave  action,  during  high  water,  has  greatly  injured  the 
upper  bank  protection  in  places.     The  manner  in  which  it  has  stood  epeaka  favor- 


abfy  for  the  use  of  large  quantities  of  stone  on  high  bank  work. 

The  surveys  and  obaervationa  during  the  spring  have  been  connneu  to  tne  require- 
ments for  locating  and  obaervinjf  the  etfeots  of  the  dikes.    They  have  extended  onl; 


from  the  Atchison  bridge  to  Doniphan. 

Ten  sections  have  bmn  sounded  eight  times  in  the  matn  river,  and  twelve  it 
chute  an  equal  number  of  times.     One  elope  observation  has  also  been  made. 
Mr.  B.  E.  Johnson  was  my  assistant  on  oonatruction. 
Very  respectfully,  your  obedient  servant, 

N.  T.  NBLLXa, 
AttUtant  Engint 

Msj.  CllARI.BR  R.  SUTKR. 

Corpiof  EnginrtTt,  U.S.A. 


Sg. 

IMPROVEMENT  OF  SIISSOURI  KIVER  AT  SAINT  JOSEPH,  MISSOURI 

During  the  past  season  some  work  was  done  in  tlie  ivay  of  repairs  to 
the  revetineDt  of  P^l^ood  Point,  bat  the  maia  work  was  done  in  Bod 
Ton  Bend,  the  object  being  to  protect  the  north  shore  of  the  French 
IJottom,  where  a  cut-oft'  is  threatened.  Both  dike  work  and  reyetment 
wore  under  construction,  the  latter  being  quite  successful. 
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Farther  operations  at  this  point  will  be  carried  on  under  the  general 
project,  it  being  included  in  the  reach  selected  for  the  initiation  of  work. 

During  the  jiast  season  the  work  was  in  charge  of  Assistant  D.  W. 
Church. 

The  work  \n  nifcuated  in  the  coHection  district  of  New  Orleans,  and  the  nearest  porf 
of  delivoi'y  is  0.uaha,  Nebr.     The  nearest  fort  in  at  Leavenworth,  Kans. 

A  II  >'M  /  oc  revenue  collected  at  OmAha,  Nebr.,  dnriug  the  fiscal  year  ending  June- 
90,  iocutf,  was  14,525.82. 

Money  statement 

July  1,  1881,  amonnt  available t^,923  27 

July  1. 1^^,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 26.893  68 

July  1,  1882,  amount  available 1,029  .'>» 


REPORT  OF  MR.  D.   W.  CHURCH,  ASSISTANT  ENGINEER. 

Saint  Joseph,  Mo.,  Julff  8, 1882. 

Major:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  improving 
the  Missouri  River  at  Saint  Joseph,  Mo.,  for  the  year  ending  June  30,  1882  : 

The  general  features  of  the  river  in  the  immediate  vicinity  of  Saint  Joseph  have  not 
materially  changed  during  the  past  year.  Near  the  Amazonia  Cut-off  the  stream  is 
rapidly  cutting  its  way  towards  the  Missouri  bluffs,  and  working  out  a  new  bend, 
which,  according  to  present  indications,  will  differ  from  the  Bend  Cut-off  in  1880  only 
in  being  located  a  little  farther  down  stream.  Above  Elwood  the  breaks  made  in  the 
revetment,  by  the  destruction  of  the  bridge  company's  dikes,  have  been  extended 
somewhat,  the  one  at  the  lower  dike  being  now  about  3,000  feet  long.  At  Dike  No.  2 
t-he  break  has  not  been  enlarged  much.  The  wire  net  suspended  in  fnsnt  of  the  bank 
in  the  cutting  pocket  at  this  dike  is  still  in  place,  and  although  there  have  been  two 
rises  this  season,  and  the  river  has  been  at  a  favorable  stage  for  cutting  during  the 
greater  part  of  the  spring,  there  has  been  no  cutting  in  the  pocket.  The  deposit 
formed  between  the  buoy  line  and  shore  was  carried  up  this  season  as  the  water  rose, 
and  at  the  highest  stage  reached  nearly  to  the  surface.  Immediately  below  the  net- 
ting the  bank  stands  vertically,  and  is  caving.  It  is  impossible  to  say  whether  or  not 
the  netting  has  alone  been  instrumental  in  holding  the  bank,  but  there  has  certainly 
been  no  cntting  this  season  at  the  same  stages  at  which  the  bank  was  rapidly  eroded 
before  the  net  was  placed.  The  end  of  the  old  dike  stands  out  of  water  about  150  feet 
from  shore  at  this  point,  and  would  naturall}'  increase  the  bank  erosion. 

The  project  for  tne  past  season's  work  contemplated  the  construction  of  4,000  feet 
of  screen  dike,  extending  out  ftt)m  the  left  bank  at  a  point  about  10,000  feet  below 
Bon  Ton  in  continuation  of  the  curve  of  the  bend  at  that  point,  and  the  revetment  of  as 
much  of  the  left  bank  between  Bon  Ton  and  the  proposed  dike  as  the  money  available 
would  cover.  When  this  project  was  formed  it  was  intended  to  complete  the  dike 
before  the  June  rise,  but  on  account  of  delays  in  the  preparation  of  plans,  the  work 
could  not  be  commenced  until  the  crest  of  the  rise  had  passed.  The  reasons  then 
urged  for  going  ahead  with  the  dike,  notwithstanding  the  change  in  conditions,  were 
that  as  the  water  receded  the  current  would  probably  follow  more  closelv  the  curva- 
ture of  the  bend  above,  and  at  the  point  where  the  dike  was  to  be  located  would  nat- 
urally incline  towards  the  direction  desired.  In  regard  to  the  lack  of  sediment  at  a 
low  stage  it  was  thought  that  the  cutting  bend  above  would  furnish  the  necessary 
material  for  extending  the  shore  line  below  the  dike,  as  the  material  out  away  in  the 
bend  would  naturally  be  dro[/ped  at  the  first  favorable  point.  These  oondiDlons  were 
in  no  great  measure  realized.  The  current  did  not  take  the  general  direction  of  the 
bend  to  the  extent  expected,  and  after  the  dike  was  started  there  was  very  little  bank 
erosion  above. 

Wire  net,  cable,  and  anchors  were  prepared  in  .July,  and  on  August  1  the  work  of 
placing  curtains  was  commenced.  The  dike  was  of  the  ordinary  shingled  form,  com- 
{)osed  of  wire  curtains  from  60  to  80  feet  wide  and  from  .'VO  to  60  feet  deep,  placed  par- 
allel to  each  other  and  transversely  to  the  direction  of  the  dike  at  intervals  of  50  teet. 
The  curtains  were  anchored  with  bailed  rock  attached  to  the  edge  of  tbe  netting,  and 
were  supported  at  the  air  line  by  barrel  buoys  every  5  or  8  feet. 

The  shape  of  the  mesh  adopted  was  that  of  an  isosceles  triangle,  such  as  would  be 
formed  by  bisecting  a  square  along  a  diagonal.  Length  of  base,  2  feet ;  altitude,  1 
foot.  The  wires  forming  the  bases  all  ran  parallel  to  each  other  and  at  right  angles  to 
the  bottom  and  air  Hues  of  the  curtain.     Most  of  the  net  used  was  made  by  the  pin- 
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twist  method,  with  No.  12  wire  for  the  parallels  and  No.  14  for  the  obliaue  wires.  The 
remaiuder  was  machine-twist  net,  made  entirely  from  No.  14  wire.  The  edges  were 
strengthened  by  wire  rope  made  from  two  to  four  No.  8  wires. 

The  curtains  were  placed  on  the  launching  barge  in  rolls,  the  buoys  already  at- 
tached forming  the  core.  After  attaching  the  anchors  the  net  was  unrolled  on  the 
JTrater,  and  the  anchors  dropped  simultaneously  by  means  of  a  tumbling  rod. 

The  depth  of  water  varied  from  about  '^0  feet  at  50  feet  from  shore  to  W  and  34  feet 
at  the  outer  edge  of  the  dike.  lu  the  deeper  water  several  of  the  curtains  were  swung 
around  from  their  normal  position  and  others  were  badly  damaged  by  submerged  drift 
In  these  cases  re-enforcements  were  made  as  they  were  needed  by  placing  new  curtains 
more  heavily  anchored. 

Up  to  the  16th  of  August  twenty  curtains  had  been  placed,  making  a  length  of  900 
feet  of  dike.  At  this  date  the  action  of  the  dike  was  not  at  all  encouraging.  Yery 
4ittle  fill  was  shown  at  any  time,  and  at  some  dates  of  sounding  a  scour  was  indicated 
•throughout  nearly  the  whole  ext<ent. 

In  order  that  the  deposit  formed  might  be  sufficiently  high  to  withstand  the  next 
reason's  April  rise,  filling  ought  to  have  taken  place  rapidly  from  the  start,  and  as 
this  had  not  been  the  case  it  was  thought  best  to  discontinue  the  work,  unless  more 
favorable  results  should  develop  later.  Soundings  made  September  9  showed  little 
additional  deposit,  and  the  work  was  then  finally  abandoned.  Before  the  season  was 
over  the  dike  was  entirely  destroyed  by  drift  and  running  ice. 

The  experience  gained  from  this  work  would  indicate  that,  after  the  June  flood  has 
partially  subsided,  there  is  not  sufficient  sediment' in  the  water  to  produce  a  deposit 
rapidly,  and  that  in  dikes  of  the  character  here  used  the  netting  should  be  made  of 
wire  not  smaller  than  No.  10  or  11,  and  other  anchors  besides  those  attached  directly 
to  the  curtain  should  be  employed. 

The  revetment  {(ft  the  protection  of  the  left  bank  below  Bon  Ton  was  begnn  abont 
Ootober  1,  at  the  poipt  where  the  river  leaves  the  bluffs.  It  consisted  of  a  continuoiu 
woven  brush  mattress  85  feet  wide  below  the  water  line  and  from  35  to.  38  feet  wide  on 
the  upper  bauk.  Willow  brush  was  used  exclusively.  The  low-water  mattress  was 
strengthened  by  a  wire-net  backing,  into  which  the  brush  was  woven. 

Three  barges^  connected  in  the  form  of  a  catamaran,  supported  the  mattress-wayt, 
giving  a  slanting  surface  34'  by  90  feet.  This  surface  was  entirely  planked  over,  and 
way  pieces  ^  inches  high,  extending  from  top  to  bottom  of  slant,  were  placed  at  inter- 
vals of  5  feet.  The  netting  was  placed. on  the  boat  in  rolls  30  feet  wide  and  combined 
to  make  up  the  full  width  of  9i)  feet.  These  rolls  were  kept  at  the  h*  ad  of  the  ways 
while  the  netting  already  unrolled  was  being  filled  with  brush.  They  then  slid  down 
with  the  finished  mat  as  the  boat  was  moved,  and  in  being  rolled  back  to  the  top  co?- 
•ered  the  ways  anew.  •  Before  weaving  commenced  the  separate  widths  of  net  were 
sewed  together. 

The  netting  used  was  similar  to  that  previously  described  in  connection  with  the 
•curtain  dike.  After  a  quantity  left  over  from  the  dike  bad  been  expended,  the  base 
of  the  triangular  mesh  was  lengthened  to  3  feet  and  d  i  ches,  the  altitude  (1  foot)  not 
being  changed.  The  wires  forming  the  bases  of  the  triangles  ran  parallel  with  the 
bank  and  carried  the  strain  to  the  boat  on  normal  lines,  thereby  preventing  the  mat 
from  shrinking  or  drawing  in  towtirds  shore,  as  has  sometimes  occurred  with  hexag- 
onal or  diamond  meshes.  No.  14  wire  was  nrincipally  used,  although  in  part  of  that 
left  on  hand  from  the  dike  the  wires  parallel  to  shore  were  No.  12. 

The  rock  used  in  sinking  ^as  connected  in  lengths  of  60  feet  by  attaching  each 
stone  separately  to  a  No.  8  wire,  with  intervals  between  of  H  ^^^^'  This  was  done 
to  prevent  the  rock  from  accumulating  at  low  places  on  the  mat  surface  or  being 
rolled  off  by  a  strong  current.  The  manner  of  connecting  with  the  No.  8  wire  and 
distributing  over  the  mat  was  as  follows :  A  No.  12  wire  was  wound  around  each  stone 
and  twisted  up  tightly  before  the  rock  was  Loaded  for  distribution.  The  loaded  bai^ 
being  brought  into  position  over  the  mat,  a  stone  was  hung  on  each  pin  of  a  gas-pipe 
tumbling-rod  alon^  one  side  of  the  boat,  and  as  the  No.  8  wire  was  strung  along,  the 
free  endv  of  the  wires  attached  to  each  stone  were  made  fast  to  it  by  twisting.  At 
the  point  debired  the  whole  was  dropped  onto  the  mat  by  revolving  the  tumbling-rod. 
The  rock  was  usually  dropped  in  lines  perpendicular  to  the  bank,  the  other  end  of 
the  string  being  near  the  onter  edge  of  the  mat. 

The  progress  made  on  the  low  water  mat  was  slow  on  account  of  difficulty  in  get- 
ting brush  of  the  kind  required  and  inten'uptions  caused  by  bad  weather  and  floating 
ice.     The  best  speed  per  day  was  300  linear  feet  and  the  average  about  145. 

The  amount  of  material  used  per  100  square  feet  was  as  follows:  Brush,  0.205 oonl; 
rock,  0.012  cubic  yard,  and  wire,  3.6  pounds.  The  cost  of  the  mat  for  material,  and 
the  labor  of  weaving,  launching,  and  sinking,  was  $1.36  per  square,  or  $1.15  per  linear 
foot. 

Eleven  hundred  and  seventy  linear  feet  of  mat  was  lost  by  the  net  tearing  while 
passing  a  projecting  point  of  piling,  and  by  several  accidents  with  running  ice. 

The  steamer  Melusiua  was  used  for  towing  brush  and  stone. 
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The  bank  was  traded  to  a  8lox>e  of  3  horizontal  to  1  vertical,  excepting  a  portion  at 
the  upper  end,  which  was  :2^  on  1. 

Hydraulic  grader  No.  1,  built  at  Kansas  City  in  1881,  was  used  for  grading  the 
greater  part.  The  pump  was  a  Worthington  compound  with  steam  cylinders  12  and 
18^  inches  in  diameter  and  water  plungers  10^  inches,  stroke  10  inches.  The  water 
was  taken  from  the  pump  by  a  6-inch  hose  ar^d  canied  by  a  swinging  boom  pipe  32 
feet  long,  through  which  it  passed  to  a  point  on  shore.  It  was  then  carried  by  a  6-iOch 
hose  24  feet  long  to  the  point  desired  for  directing  against  the  bank.  The  nozzle  at- 
tached to  the  24-foot  hose  was  supported  by  a  movable  trestle  and  directed  by  two 
men,  one  standing  on  each  side.  The  arrangement  for  delivering  the  stream,  thus 
briefly  outlined,  was  used  for  some  time,  but  the  24-foot  hose  filled  with  water  was 
not  easily  handled,  and  considerable  time  was  consumed  in  moving  the  boat.  The 
hose  was  accordingly  cut  in  two  and  the  nozzle  attached  to  one-half  of  it,  which  length 
was  found  snfticient  to  reach  any  desired  point  on  the  grade.  With  the  shortened 
hose  the  nozzle  was  susp'ended  by  a  tackle  attached  to  a  boom  run  out  from  the  boat 
for  the  purpose.  The  nozzle  could  then  be  directed  more  easily,  and  generally  required 
but  one  man.  In  moving  the  boat,  the  hose  was  lifted  clear  of  the  ground  by  means 
of  the  tackle. 

The  stream  was  usually  applied  from  the  already  graded  bank,  in  a  line  slightly  in- 
clined downwards  towards  the  water's  edge,  so  that,  as  a  bench  was  carried  up  the 
slope,  a  channel  would  always  be  kept  oi)eu  for  washing  the  loosened  earth  into  the 
river.  • 

Six  nozzles  were  tried,  ranging  in  size  from  H  to  2^*^  inches.  The  one  which  gave 
the  best  results  was  1}  inches. 

Grading  was  at  first  commenced  where  the  mat  "had  already  been  laid,  but  it  was 
found  after  several  days'  trial  that  the  stream  of  water  and  earth  flowing  ilown  the 
bank  rolled  the  edge  of  the  mat  up  and  forced  it  away  from  shore,  making  it  difiicnlt 
to  attach  the  high  water  pro tectiou,  besides  allowing  a  deposit  to  accuninlate  under 
the  mat  near  shore.  The  grader  was  therefore  dropped  below  the  mattress-boat  ^and 
the  bank  above  that  point  was  graded  by  hand. 

The  bank  as  left  by  the  grader  was  in  most  cases  rough  and  uneven  on  account  of 
the  frequent  occurrence  of  soft  strata  near  the  water's  edge,  and,  in  several  places,  it 
was  necessary  to  employ  hand  labor  to  even  it  up. 

The  best  speed  accomplished  in  grading  w^as  280  linear  feet  (2,752  cubic  yards)  in 
eight  and  one-half  hours,  or  at  the  rate  of  33  feet  (324  cubic  yards)  per  hour.  The 
average  working  speed  for  ten  hours  was  203  linear  feet. 

The  amount  graded  was  3,592  linear  feet,  or  in  cubic  yards.  3:3,455.  The  cost  per 
cubic  yard  was  90.0158,  and  amount  graded  per  bushel  of  coal,  26.44  cubic  yards. 

The  high  wator  protection  was  woven,  but  made  thicker  than  the  low  water  mat, 
and  no  netting  was  used  in  its  construction.  It  was  weight<ed  with  rock  at  the  head 
of  the  work  and  along  the  ice-line.  The  amount  of  brush  used  per  scjuare  was  0.43 
cord,  and  the  total  cost  per  square,  $1.36. 

Four  thousand  three  hundred  and  eighty  linear  feet  of  bank  was  revetted  in  the 
manner  described  above,  the  cost  per  foot  being  $2.77. 

In  July,  1881,  a  survey  of  the  river  was  made  from  Saint  Joseph  to  Palermo,  and  iu 
April,  1882,  a  low  water  survey  was  made  from  Saint  Joseph  to  G^^ar^'  City. 

I  have  been  assisted  on  the  work  of  the  past  year  by  Messrs.  W.  H.  Floyd,  jr.,  and 
W.  Henderson,  assistant  engineers. 

I  have  the  honor,  major,  t-o  be,  very  respectfully,  your  obedient  servant, 

1),  \V.  Church, 
jMsiMlant  Enyineer^ 

Maj.  Charlks  R.  Sutrr, 

Cor  pa  Qf  JCngineerSj  U.  S.  A, 


S  lo. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  BROWNVILLE,  NEBRASKA. 

Daring  the  past  season  an  attempt  was  made  to  close  Sonora  Chute 
with  wire-screen  dikes  supported  on  tripods.  The  supports  proved  in- 
adequate to  resist  the  pressure  of  the  drift,  and  the  work  was  destroyed 
before  any  material  results  had  been  accomplished.  The  appropriation 
for  the  work  was  so  small  that  nothing  else  could  be  attempted. 

The  improvement  of  the  river  in  this  vicinity  is  bound  to  be  a  costly 
operation,  and  can  only  be  successfully  undertaken  with  ample  funds 
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and  after  the  river  above  has  been  gotten  under  control,  while  the  re- 
quirements of  navigation  are  not  pressing.  It  has,  therefore,  been  de- 
cided, with  your  approval,  to  defer  further  work  at  this  point  till  it  is 
reached  by  the  general  improvement. 

The  work  has  been  in  charge  of  Assistants  W.  B.  Hammond  and  J. 
W.  Pearl. 

The  "work  18  situated  in  the  coUection  district  of  New  OrleaDS,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Ksns. 

Amoant  of  revenue  collected  at  Omaha,  Nebr.,  during  the  fiscal  year  ending  June  30, 
1882,  was  $4,525.82. 

Money  statement 

July  1, 1861,  amount  available 98,745  77 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  out«tanding 
liabilities  July  1,  1881 8,312  39 

July  1,  1882,  amount  available 433  a* 


REPORT  OF  MR.  J.  W.  PEARL,  ASSISTANT  ENGINEER. 

Brown viLLE,  Ne9R.,  June  30,  1882. 

Major  :  I  have  the  honor  to  present  the  following  report  of  operations,  under  your 
direction,  on  the  Missouri  River,  in  this  vicinity,  during  the  fiscal  year  ending  to-day : 

Previous  to  the  period  covered  by  this  report,  a  general  project  for  the  improvement 
of  the  river  from  Otoe  City  to  Aspinwall,  Nebr.,  was  submitted  by  your  assistant,  W. 
B.  Hammond,  and  approved. 

For  the  execution  of  the  project,  an  initial  point  was  selected  about  7  miles  above 
Brownville,  where  the  river  has  for  many  years  confined  itself  to  a  stable  section  with 
high  sandstone  blufiis  for  the  right  and  a  low  slopin];  shore  for  the  left  bank. 

The  first  work  in  order  in  the  general  scheme  for  improvement  was  to  close  Sonora 
Chute,  a  channel  500  feet  wide,  with  an  average  depth  of  6  feet  at  a  medium  stage  of 
water.  It  opens  from  the  right  bank  one-half  mile  below  the  initial  point  selected  in 
the  project  and  carries  about  one-sixth  of  the  whole  volume  of  the  Missouri,  retumin^ 
it  at  right  angles  to  the  main  stream  about  4  miles  below. 

The  excessive  erosion  of  the  left  bank,  above  Brownville,  and  of  the  right  bank 
below,  was  largely  attributed  to  the  defiecting  action  of  the  water  delivered  from  this 
chute. 

An  experimental  dike  (Dike  No.  1),  constructed  of  stiff  weeds,  was  placed  across  the 
chute  about  one-half  mile  below  its  entrance,  at  a  total  cost'of  $185.97,  during  the 
month  of  December,  1880.  The  dike  was  carried  away  by  the  flood  of  ice  in  the  spriog 
of  1881.  Detailed  plans  and  estimates  for  a  pile  and  wire-  screen  dike  across  the  entranee 
tK>  the  chute  were  then  submitted  and  duly  approved.  The  piles,  screen,  rock,  aod 
other  material  for  dike  construction  were  delivered  at  the  site  of  proposed  work  during 
the  spring  of  1881. 

At  the  oeginning  of  the  year,  July  1,  1881,  and  for  some  time  before,  everything 
was  in  readiness  and  awaiting  the  arrival  of  a  pile-sinker  which  was  expected  to  place 
the  supports  for  the  dike.  On  the  I5th  of  July  instructions  were  received  to  proceed 
at  once  with  the  construction  of  Dike  No.  2^  using  tripods  or  buoys  for  supports,  as  the 
pile-siuker  would  not  be  available. 

DIKE  NO.  2. 

On  July  16  the  preparation  of  an  improved  tripod  plant  commenced,  and  on  the 
20th  the  first  trix^od  was  placed.  Starting  from  the  bluff  about  one-half  mile  above,  a 
line  of  tripods  was  extended  down  stream  on  the  proposed  shore-line  until  the  head  of 
of  Sonora  Island  was  passed. 

The  tripods,  12  in  number,  were  constmctod  from  cottonwood  piles  8  inches  in  diam- 
eter at  the  top,  and  of  lengthH  adapted  to  water  ranging  from  4  to  22  feet  in  depth. 
An  average  of  1^  yards  of  rock  per  tripod  was  attached  to  the  lower  angles  of  the 
frames  as  ballast.  In  the  dee])e8t  water  the  stability  of  the  tripod  was  increased  by 
attaching  a  Chinese  anchor  to  the  up-stream  leg.  In  light  water  little  ballast  was 
required. 

The  screen  was  delivered  from  the  net  machine  in  rolls,  and  laid  from  an  open  barge, 
the  rolls  resting  on  rollers  placed  at  the  bottom  of  the  boat.  -Bailed  rock  anchors  were 
attached  along  the  ground  edge  of  the  net  as  it  was  unrolled  and  dropped.     The  air 
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edge  was  suppoHed  by  oil-barrel  buoys  at  iDtervals  of  about  15  feet,  and  tripods  at 
intervals  of  aboat  200  feet.  . 

The  screen  and  its  method  of  constmction  \vero  fully  described  in  report  of  last  year. 
I  wiU,  however,  repeat  that  it  was  made  from  No.  12  and  No.  14  wire,  with  equilateral 
triangular  meshes  having  an  altitude  of  18  inches,  and  was  provided  with  a  selvage 
along  each  edge.     Its  width  was  about  double  the  depth  of  water  where  placed. 

The  rock  used  on  the  work  was  obtained  from  a  quarry  near  at  hand,  but  was  very 
expensive. 

The  dike,  2,700  feet  long,  was  completed  on  August  1,  1881. 

As  debris  collected  on  the  net  the  barrel  buoys  were  dragged  under  water  and  it  was 
found  necessary  to  support  the  air  edge  with  struts.    Piles  weighted  with  rock  at 
their  lower  extremities  were  placed  vertically  and  at  Intervals  of  20  feet  along  the 
lower  side  of  the  work.    The  air  edge  of  the  net  was  raised  as  high  as  possible  siad 
attached  to  them,  and  the  buoys  removed. 

As  this  work  progressed  the  error  of  using  light  (No.  12  or  14)  wire  net  and  placing 
it  slack  in  exposed  work  on  a  concave  shore-line  was  sufficiently  demonstrated.  The 
portion  touching  bottom  was  quickly  and  firmly  bedded  in  the  sand  and  the  air  edge 
could  only  be  raised  a  few  inches  without  tearing  the  net. 

The  sta^e  of  water  being  far  along  in  its  decline  when  the  dike  was  placed,  the 
amount  of  material  in  transit  was  insufficient  to  immediately  accomplish  the  desired 
result.  A  low  bar  was  slowly  deposited  across  the  entrance  to  the  chute.  The  water- 
way at  times  was  reduced  to  60  foeiif  but  the  screen  along  the  face  of  the  work  was 
continually  exposed  to  raking  attack  from  the  heavy  drift  which  wandered  in  its 
vicinity  with  every  little  rise  of  the  river. 

The  many  breaks  made  in  the  netting  were  promptly  and  persistently  repaired  until 
about  November  10,  when  the  care  of  the  work  was  transferred  to  me.  The  formation 
of  a  high  bar  could  not  be  expected  after  that  date  and  t>efore  the  river  closed.  No 
hopes  of  holding  the  screens  through  a  run  of  ice  were  entertained  and  the  work  was 
temporarily  abandoned. 

TOTAL  AND  UNIT  COST  OF  DIKE  NO.  2. 

Superintendence |0  126  $;:342  99 

Makingnet 101           .     273  81 

Placing  supports 146  .395  48 

Placingnets 090  236  2.S 

Wire  cable 012  31  57 

Anchors 035  93  92' 

Repairs 065  174  82 

Material : 

Wire 282  763  44 

Piles 137  369  yO 

Rock 080  217  60 

Sundries 025  68  54 

Cost  per  linear  foot 1  099  2,968  25 

On  November  19,  the  first  mush  ice  of  the  season  appeared  in  the  river  running  very 
thick.  It  broke  through  Dike  No.  2  in  several  places,  doine  considerable  damage. 
Our  barges  were  at  once  hauled  to  a  good  harbor  below  the  dlKe  and  all  plant  stored 
in  winter  quarters.  At  the  close  of  the  month  the  balance  of  our  funds  being  reduced 
to  |2,572.31,  the  force  employed  was  reduced  to  the  bare  necessities  of  existence  and 
care  of  property. 

A  mild  winter,  and  alight  run  of  ice,  left  the  vicinitv  of  Dike  No.  2  in  much  better 
condition  after  the  April  rise  than  was  anticipat-od.  All  the  screen  had  vanished,  but 
four  tripods  remained  standing.  The  chute  had  quite  recovered  from  the  past  season's 
water  famine  and  might  now  be  termed  open  to  navigation  at  all  stages.  The  steamer 
Wyoming,  heavily  loaded,  passed  safely  up  the  chute.  May  14,  1882 ;  yet,  as  the  water 
subsided,  the  maiu  channel  took  to  the  left  bank  of  the  river  above  the  work  and  con- 
tinued along  this  bank  as  far  down  as  Sonora,  with  a  large  shore  bar  on  the  right  bank 
extending  out  from  Sonora  Island.  The  broa<l  shore  bar  below  Sonora  was  dro^ipiug 
away  and  the  channel  moved  on  toward  Sun  Island  at  a  very  encouraging  rate. 

The  desired  channel  changes  in  this  locality  were  successfully  initiated,  but  the 
cause  was  removed,  and  a  reaction  was  expected. 

On  May  1  a  balance  of  only  $1,097.31,  a  plant  prepared  only  to  place  tripods,  an 
abundance  of  decaying  piles  and  expensive  rock,  and  sufficient  wire  too  small  for 
heavy  work,  remained  from  the  supply  for  last  season*8  operations.  A  project  for  the 
reconstruction  of  Dike  No.  2  with  the  material  and  funds  on  hand,  using  tiverlappiug 
or  '^shingled'*  sections  instead  of  continuous  line  work,  was  submitted  and  approved. 

The  supply  of  wire  was  exhausted,  and  sufficient  net  completed  on  May  8.    The 


1704      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

« 

tripod  plant  was  then  repaired,  and  on  the  11th  the  placin|^  of  tripod  supports  fer 
screens  commenced.  Starting  about  500  feet  below  the  heading  of  previous  wmt,  the 
dike  was  reconstrncted  in  six  sections,  standing  at  an  angle  of  about  50  degree  with 
1  he  current  (angling  downstream).  Each  section  extruded  out  to  the  line  of  the  orig- 
inal dike  and  overlapped  the  adjacent  section  about  100  feet. 

Thirty  tripods,  similar  to  those  placed  in  1681,  were  placed  in  position  vrith  peaks 
as  near  flood-height  as  could  be  obtained.  They  were  ballasted  with  three-tenths  of 
a  yard  of  rock  on  each  upstream  and  one- tenth  yard  on  each  downstream  leg  or  angle. 
The  peaks  of  tripods  standing  in  each  section  were  connected  by  a  wire  cable  id  our 
own  manufacture,  cuutaining  six  strands  of  No.  12  wire. 

The  net  used  was  similar  to  that  previously  described,  and  had  a  five- wire  cMe 
along  the  air-edge  and  a  four-wire  cable  along  the  ground  edge.  In  launching,  the 
air-euge  of  the  net  was  connected  at  every  meso  with  the  cable  previously  placed  aiobg 
the  tripods,  and  the  ground  edge  anchored  with  12  pounds  of  rock  per  linear  foot. 

To  prevent  scour  at  the  ends  of  the  sections,  the  screens  were  extended  about  50  ftti 
beyond  their  limits,  and  firmly  anchored.  The  work,  2,700  feet  long,  was  completed 
June  1,  1882. 

After  the  screen  was  placed,  a  small  force  was  employed  placing  struts  to  sn^ot 
the  air  edge  of  the  net  and  the  cable  at  i>oints  between  the  tripods,  and  for  a  time  all 
was  working  well.  At  points  where  sections  overlapped  bars  appeared  above  watei- 
Burface,  and  at  other  points  the  deposits  were  very  satisfactory. 

As  the  load  accumulated  on  the  net,  however,  the  water  fell  away  below  and  tk 
work  assumed  the  nature  of  a  dam;  breaks  in  the  cable  occurred  in  various  plao^ 
and  were  quickly  repaired  by  the  workmen  constantly  employed  for  that  purpose. 

Weakness  was  apparent  throughout  the  length,  breadth,  and  depth  of  the  straetare. 
As  the  rising  water  of  June  came  on  the  invalid  became  unmanageable,  and  the  earing 
hands  were  withdrawn. 

TOTAL  AND  UNIT  COST  OF  DIKE  XO.  2  (KECOXSTRUCTED). 

Superintendence |C[  054  $145  6? 

Making  net 058  156  &4 

Placing  supports 056  153  53 

Placing  net 018  47  •& 

Wire  cable 0U5  13  94 

Anchors 007  19  6^ 

Repairs 024  b4  55 

Materials : 

Wire IOC  296  ff 

Piles .     129  317  1* 

Rock 0.57  154  61 

Sundries 007  17  95 

Cost  per  linear  foot 0  521  Total-.   1.407l» 

Piece  by  piece  the  net  was  stripped  from  the  tripods,  aud  as  they  in  turn  w«it 
exposed  to  the  rising  water,  a  portion  of  them  followed  in  the  wake  of  their  fonnff 
burden.    The  upper  half  of  Bike  No.  2  (reconstructed)  is  washed  out. 

TRIPODS  AND  TRIPOD  PLANT. 

For  constructing  and  placing  tripods,  two  10  by  50  foot  barges  were  placed  side  \f 
side,  connected  at  upstream  end  and  spread  out  at  lower  end  so  as  to  form  a  V-sba^ 
well,  over  which  the  tripods  were  built.  A  shear  provided  with  the  necessary  tacwf 
for  handling  the  piles  was  arranged  by  connecting  two  40-foot  spars  by  an  eve-boUii 
the  top  aud  raising  them  nearly  vertical,  with  heels  resting  in  rounded  sockcO 
placed  near  the  center  of  each  barge  and  the  top  staid  by  guy-lines.  For  hcs^r 
lifts  the  line  leading  from  the  shear-blocks  was  carried  to  a  "gypsy*'  windlass  pUwi 
near  the  bow  of  one  of  the  barges.  When  in  position  the  piles  were  supported  on  int 
blocks,  which  extended  over  the  inner  edge  of  each  barge  near  the  stern,  and  a  stroajr 
plank  laid  across  the  barges  toward  the  bow.  By  a  rope  extending  from  one  bargeH» 
the  other  across  the  lower  side  of  the  "well"  they  could  easily  bo  adjusted  to  isy 
desired  angle  or  any  sized  tripod.  The  "  tripod*'  is  a  frame-work  of  six  piles  or  potes 
8o  connected  that  each  lies  approximately  at  the  diedral  angle  of  a  tetrahedroo* 
The  three  uprights  are  called  **leg8"  and  the  horizontals  "  braces." 

The  legs  were  connected  by  a  three-quarter-inch  rod  passing  through  each  pile  ib<1 
bent  over  at  the  ends  so  as  to  hold  them  together  at  the  peak.  They  were  then  flostcJ 
into  the  well,  the  shear  tackle  was  connected  at  the  peak  and  the  legs  raised  a»*l 
swung  into  position  with  each  side  or  down-stream  leg  resting  on  a  trip-blcyk,  and  the 
middle  or  up-stream  lejr  resting  on  the  cross-plank.  The  braces  and  legs  were  tccstd 
to  joints  and  fastened  l>y  two  10-inch  boat-spikes  through  each  end  of  each  hincc. 
The  tripod  was  completed  by  attaching  the  necessary  ballast  on  the  lower  angles. 
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By  tripping  the  side  legs  the  down-stream  side  of  tripod  takes  water  and  the  current 
draws  the  middle  leg  from  the  cross  plank.  In  this  half  overturned  manner,  it  strikes 
bottom,  and  as  the  middle  leg  settles  to  position  the  peak  walks  up  into  line  as  desired. 

For  a  ** makeshift"  machine  this  is  a  very  good  one.  Its  general  adjustability,  ita 
cheapness,  and  the  ease  with  which  it  or  the  heaviest  tripods  can  be  handled  in  any 
water  at  once  commend  it.  By  the  addition  of  a  small  hoisting  engine  and  some 
slight  changes  in  minor  parts,  it  would  work  rapidly  and  take  ranlc  with  the  first  ap- 
pliances fur  this  class  of  work. 

SURVEYS. 

A  few  detached  surveys  for  the  location  of  important  changes  in  shore  lines  near 
Dike  No.  2  and  Brown ville  were  made  in  July,  August,  and  September. 

But  few  of  the  changes  by  and  subsequent  to  the  flood  of  May,  Iddl,  have  been,  lo- 
cated on  the  map  of  this  reach.  A  survey  should  soon  be  made  from  Otoe  City  to  As- 
pinwall. 

Regular  soundings  on  sections  at  Dike  No.  2  were  taken  until  the  dike  was  aban- 
doned in  November;  the  results  are  not  of  particular  interest. 

Slope  observations  from  Otoe  City  to  Browuville  were  takeu  in  September,  and  the 
resnlts  were  duly  submitted. 

Ground- water  observations  have  been  continued  throughout  the  year. 

During  the  winter  a  survey  of  the  Nishnabotna  River,  provided  for  by  special  ap- 
propriation, was  made,  and  a  map  and  report  on  the  same  were  submitted  from' thin, 
office. 

At  Brownville  the  condition  of  the  river  is  unimproved.  The  channel  divides  below 
the  mouth  of  Sonora  Chute,  leaving  a  large  sand  bar  in  the  center,  which  extends  dowik 
between  the  ferry  landings;  the  erosion  of  the  left  bank  above  and  the  right  bank 
below  continues.  The  same,  in  all  probability,  will  continue  as  long  as  driblet  appro- 
priations are  supplied,  and  the  engineer  must  look  upon  an  attempt  at  goo<l  work  with 
an  eye  fearing  bankruptcy  ere  the  task  is  completed. 

I  am,  major,  ver^'  respectfully,  your  obedient  servant, 

J.  W.  Pearl, 

Chas.  R.  Suter. 

Major  of  Engineer b,  U.  S.  A, 


S  II. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  EASTPORT,  IOWA,  AND  NEBRASKA 

CITY,  NEBRASKA. 

Work  at  this  point  daring  the  past  Sieason  has  been  confined  to  train- 
ing works,  composed  of  wire  screenssupported  on  pile  bents,  located  in 
Copeland's  Bend.  These  stractnres  gave  very  excellent  and  promising 
resnlts,  bat  lack  of  funds  prevented  their  receiving  sufficient  extension 
or  solidity  of  construction.  Owing  to  the  very  great  difficulty  of  doing- 
anything  with  this  reach  till  the  river  above  as  far  as  the  Platte  is  un- 
der  control,  it  has  been  decided  to  suspend  all  work  at  this  point,  except 
the  revetment  of  the  exposed  left  bank  in  Eastport  Bend,  till  the  reach 
can  be  taken  up  in  the  course  of  the  general  improvement  of  the  river. 
The  work  of  revetting  this  bank  will  be  undertaken  this  season  and 
'carried  on  under  an  allotment  ^m  the  general  appropriation  for  improv> 
ing  Missouri  Eiver  from  its  mouth  to  Sioux  City,  Iowa. 

The  work  has  been  under  the  charge  of  Assistant  A.  S.  Potter. 

This  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  June  30,. 
lnS2,  was  $4,525.82. 

Money  statement 

July  1,1881,  amount  available $18,4S2  04 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 17,655  76 

July  1,  1882,  amount  available , 826  28 
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RKPORT  OF   MR.   ARTHUR   8.   PoTTER,   ASSISTANT  KNGINKER. 

Nebraska  Citv,  Nebr.,  Jul^  1^  Iddt 

Major  :  I  have  the  bouor  to  submit  the  foIlowiD}]^  report  on  the  work  under  my 
charge  at  Nebraska  City  and  vicinity  for  the  year  ending  June  30,  1882. 

The  advancement  of  the  work  the  past  year,  as  in  previous  ones,  has  been  greAtiy 
retarded  by  insufficient  funds  to  carry  out  work  begun  and  contemplated.  An  attempt 
has  been  made,  however,  to  accomplish  something. 

The  details  of  methods  used,  appliances  employed,  and  results  obtained  are  illostrsted 
by  drawings.  A  list  and  description  of  these,  also  a  complete  financial  statement  oover- 
ing  expenditures  for  the  year,  accompany  the  main  report. 

Work  was  in  progress  at  the  time  of  submitting  the  last  rei>ort,  which  covered  every- 
thing to  July  1,  1881. 

BUOY   DIKE. 

From  July  1  to  9,  1881, 2,010  linear  feet  of  buoy  dike,  with  netting  40  feet  wide,  was 

placed  opposite  Neligh's.  Its  location  is  indicated  by  the  broken  line  A  E  on  the 
accompanying  map  of  the  reach.  The  apparatus  used  and  the  methods  of  placing,  an* 
cboring,  mooring,  and  buoying  the  screen  were  fully  described  and  illustratod  in  report 
for  year  ending  June  30,' 1881.  The  resulte  of  the  dike  were  shown  by  tracings  of 
bydrographical  surveys  made  behind  it  on  established  ranges. 

quarry.  • 

The  quarry  in  the  vicinity  of  Neligh's  was  continued  in  operation  until  July  31,  ia 
order  to  get  a  stock  of  rock  on  hand  that  would  hist  until  the  available  balance  was 
exhausted.  The  total  amount  of  rock  taken  out  during  the  month  of  July  was  219.45 
tons,  at  a  cost  of  $1.1215  per  ton. 

The  supply  of  rock  on  this  reach  is  unlimited.  It  crops  out  in  abundance  almost 
the  entire  distance  from  Rock  Bluffs  to  Jones's  Point,  again  from  Wyoming  to  Neligh's 
from  A  354  to  ^  24,  and  a  distance  of  2  miles  along  the  bluff  below  the  city. 

TESTING   PILE- SINKER. 

During  the  month  of  July,  1H81,  considerable  time  was  devoted  to  testing  the  pile- 
sinker  completed  on  this  work  July  10.  The  entire  apparatus  was  illustrated  on 
Plxte  V  of  report  for  last  season. 

The  essential  portions  to  be  tested  were  the  turn-table  and  guides  and  the  machin- 
4'ry  connected  therewith.  About  $225  was  expended  in  making  the  tests.  Everything 
work€^d  hard,  and  consequently  slow.  Bearings  were  rough  and  labor  inexperienced, 
and  the  piles  we  had  in  stock  seemed  too  crooked  to  work  smoothly  in  the  apparatus. 
The  greatest  speed  made  was  twenty  piles  in  ten  hours.  It  was  thought  best  them- 
fore  to  abandon  the  turn- table  and  guides  until  the  future  should  show  the  necessity 
for  their  use. 

The  apparatus  as  changed  and  used  this  spring  is  shown  in  Figures  IV,  V,  YI,  and 
VII,  and  will  be  described  later. 

WIRE   NET. 

In  July  there  was  manufactured  stock  net  as  follows:  6,120  linear  feet,  40  feet  wide 
triangular  mesh  of  li  square  foot  area,  and  ol  Nos.  13,  14,  and  15  annealed  steel  wire. 
The  total  expense  of  manufacture,  including  wire,  was  19.2  cents  per  square  of  100 
square  feet. 

Prior  to  July  1  there  was  manufactured  6,298  linear  feet,  as  reported  upon  in  re- 
port of  last  year,  making  a  total  for  the  season  of  12,397  linear  feet,  varying  in  width 
from  25  to  50  feet.  Of  the  whole  amount  there  was  used  in  the  construction  and  re- 
pairs of  buoy-  like,  prior  to  July  9,  4,260  feet,  leaving  in  stock  for  future  use  8,137 
tin  ear  feet. 

All  our  net  was  constructed  with  triaugnlar  nicHh  of  li  square  foot  area,  and  ex- 
perience to  present  date  has  not  suggested  a  change  in  size.  I  think,  however,  if  a 
rectangular  mesh  could  be  devised  in  which  the  wires  would  be  continuous  each  way 
it  would  be  an  improvement  on  the  one  in  use  here. 

PILES. 

During  tlio  mouth  of  November,  18Hl,  25,918  linear  feet  of  piles  were  peeled  and 
fikidded  t^  prevent  decay.  The  expense  connected  with  this  work  was  only  twenty- 
three  hundredths  cent  per  linear  foot.  It  is  thought  that  on  account  of  their  smootk 
surface,  much  more  than  this  amount  would  be  saved  while  sinking,  and  that  in  all 
cases  it  would  pay  well  to  peel  them. 
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BAK   DIKE. 

During  the  season  1^,800  feet  of  dike,  named  as  above,  '^ere  placed  along  tLe  bar 
oppoBite  Keligh's  au  indicated  by  the  blue  line  between  A  and  B. 

TbiB  coustrnction  Y:as  mainly  an  experiment  and  put  in  to  see  wbat  it  irould  ac- 
coniplisb.  The  snpport  as  used  at  first  is  shown  in  Fig.  I.  These  were  placed  along 
the  bar  in  a  straignt  line,  20  feet  apart,  their  tops  all  at  the  level  of  an  11-foot  stage 
on  tbe  United  States  gauge,  and  connected  by  a  cable  of  nine  No.  14  wires. 

Tbe  upper  edge  of  a  25-foot  net  was  secured  to  the  cable,  and  to  the  lower  edge 
ancbor  rocks  were  attached  4  feet  apart.  The  net  was  stretched  as  tightly  as  possible 
botb  in  width  and  length.  When  the  strain  due  to  ice,  drift,  &c.,  came  upon  it  the 
ancbors  moved  down  in  the  direction  of  the  current,  leaving  the  net  slack  and  many 
of  tbe  sopports  closed  up,  as  it  were. 

After  tne  ice  action  was  over  the  members  and  ties  D,  £.  F.  6,  H,  Fi^.  II,  were 
added  to  the  supports.  This  improved  form  proved  efficient,  out  not  a  desirable  con- 
atruction,  there  being  considerable  more  material  used  than  necessary  to  accomplish 
tbe  purpose. 

It  is  thought  that  any  bar  construction  of  this  character  should  be  very  strong,  the 
aupporta  all  made  of  three  poles,  or  short  piles  if  need  be,  not  less  than  6  inches  top 
peeled  diameter,  snnk  in  the  sand  at  least  one  and  one-half  times  as  deep  ns  the  height 
above  the  bar.  The  tops  of  the  tripods  should  be  fimilv  secured.  The  tripods  should 
not  be  more  than  20  feet  apart,  and  should  be  connected  by  about  a  three-rourtbs-inch 
cable,  under  considerable  strain.  The  width  of  the  attached  net  should  not  be  less 
than  four  times  the  height  of  the  tripod  above  the  bar.  A  coustrnction  of  this  kind, 
if  continuous,  should  not  have  a  greater  angle  with  the  direction  of  the  current  than 
40  degrees. 

PILE   DIKE. 

From  April  1  to  May  6,  5,200  linear  feet  of  pile  dike  was  placed  along  the  location 
indicated  by  the  line  B  C  D  on  the  map  of  reach. 

Very  few  piles  were  used  on  this  dike  less  than  30  feet  in  length,  and  those  only  in 
water  not  exceeding  4' feet  in  depth.  Piles  30  feet  long  were  used  in  water  not  ex- 
ceeding 8  feet  in  depth,  and  35  feet  long  in  all  other  cases.  The  deepest  water  sunk 
in  was  12  feet. 

The  distance  between  bents  in  all  cases  was  24  feet,  making  in  all  two  hundred  and 
sixteen  bents,  of  which  there  are  forty  triple  bents,  one  hundred  and  seventeen  A  or 
two-pile  bents,  and  fifty-nine  single-pile  bents,  sunk  in  water  from  4  to  12  feet  in 
depth  and  sand  from  10  to  19  feet. 

Net,  of  No.  13  wire,  was  placed  on  this,  varying  in  width  from  35  to  50  feet,  an- 
chored at  the  lower  edce  with  anchor  rock,  each  weighing  150  pounds,  attached  4  feet 
apart.  The  piles  in  tne  A  bents  w^ere  sunk  on  an  incline  of  about  15"^  with  the 
vertical,  or  30*°  with  each  other.  A  cable  consisting  of  twenty-one  strands  of  No.  13 
annealed  steel  wire  was,  while  under  strain,  firmly  secured  to  the  top  of  each  bent, 
and  to  this  the  net  was  attached.  The  total  cost  of  this  construction  was  57.8  cents 
per  linear  foot. 

The  effect  of  the  dike  in  point  of  filling  was  all  that  could  be  desired.  In  locations 
where  the  piles  were  sunk  in  12  feet  of  water  in  a  few  days  the  deposit  had  accumu- 
lated to  within  18  inches  of  the  surface.  In  fact,  along  the  whole  length  of  the  work, 
except  in  a  few  places  where  small  chutes  had  formed,  the  water  was  ver\'  shoal  an<l 
the  bar  raised  gradually  as  the  water  raised.  If  at  any  time  the  water  fell  1  foot  the 
bar  became  visible  almost  the  entire  length.  In  many  places,  immediately  beneath 
the  piles  along  the  line  of  work  the  water  would  often  measure  10  feet  in  depth,  while 
from  10  to  20  feet  behind  the  dike  the  depth  would  have  decreased  to  1  foot. 

This  style  of  a  dike  as  a  bar  producer  is  an  admirable  construction,  but  it  only  has 
the  requisite  strength  for  medium  stages  of  water  on  this  reach,  or  flood  stages  on 
portions  of  the  river  where  the  slope  does  not  exceed  8  inches  to  the  mile. 

Onr  experience  here  would  indicate  that  all  pile  dike  along  main  lines  should  con- 
sist its  entire  length  of  three-pile  bents,  each  pile  sunk  as  deeply  as  possible  into  the 
sand,  and  with  a  top  diameter  of  not  less  than  8  inches.  In  all  cases  where  the  line 
of  work  passes  through  water  of  a  greater  depth  than  12  feet  the  bottom  should  first 
be  raised  by  a  wide  net-buoy  construction  until  the  desired  depth  is  attained.  After 
tbe  deposit  has  been  produced  and  the  filled  net  lays  like  a  mattress  on  its  deposit, 
pile  construction  should  be  continued,  in  which  case  the  net  will  assist  in  the  preven- 
tion of  scour  around  the  foot  of  the  piles. 

Main  lines,  however  strong,  sliould  in  all  cases  be  re-enforced  by  sufficient  cross- 
dikes  placed  parallel  to  each  other  and  at  an  angle  not  greater  than  40^  with  the 
direction  of  the  current.  The  ends  of  each  cross-dike  should  terminate  in  the  main 
shore  line  and  the  main  line  of  dike. 
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KRPAIRS  OF  DIKES. 

Of  the  bar  dike  previously  described,  1,480  feet  has  been  covered  a  second  time  with 
net.  It  was  asain  broken  during  the  April  flood,  and  repaired  a  second  time  by  825 
feet  of  buoy  diKe.    This  was  replaced  in  due  time  by  pile  construction. 

BUOYS. 

In  July,  1881,  seventy  paper  buoys  were  made  for  use  on  work  the  following  seaaou. 
The  form  aud  method  of  construction  were  fully  reported  upon  in  annual  report  of 
last  year.    The  ihdividual  cost  of  these  buoys  was  $59.71. 

Considerable  study  has  been  put  upon  this  subject,  as  it  was  thought  that  the  pro> 
duction  of  a  buoy  which  would  support  a  weight  of  from  150  to  400  pounds,  made  of  such 
material  as  would  render  it  durable  when  exposed  simultaneously  to  both  sun  and 
water,  aud  the  cost  of  which  would  be  a  minimum  for  the  work  done,  was  obviously 
desirable.  The  results  of  our  inverttigation  show  that  for  price  aud  efficiency  of  work 
nothing  compares  with  second-hand  oil  barrels.  We  have  fouud  that  almost  an  un- 
limited number  can  be  delivered  at  Nebraska  City  for  90  cents  apiece. 

MATTRESS. 

No  mattress  work  has  been  done  during  the  past  year  except  experimental  or  model. 

LOW-WATER  SURVEY. 

A  tracing  of  a  map,  scale  2,000  feet  to  1  inch,  accompanies  this  report.  The  map  from 
which  it  was  taken  was  produced  from  notes  of  a  survey  made  during  October  and  No- 
vember, from  Rock  Blufts  to  the  line  between  Iowa  and  Missouri,  a  distance  of  ahoat 
35  miles.  It  will  be  noticed  that  many  bench-lihes  have  been  run  the  past  year  in  the 
vicinity  of  ^'Bartlef ,"  **  Keg  Creek  Slough,"  *'  Weepiuje  Water  Bottom,'*  between  "Base- 
line Road ''and  **  Valley  Section,"  and  m  "  Wilhelm  Bottom."  The  necessary  phyMcal 
observations  connected  therewith  have  not  yet  been  made  with  sutlicient  care  to  war- 
rant the  advancement  of  a  theory  as  to  the  probable  location  of  th£  river  bed  in  past  years. 
Many  other  benches  or  physical  features  are  awaiting  location  as  soon  as  the  expend- 
iture of  the  necessary  funds  is  warrantable. 

HYDROGRAPIIICAL  SURVEYS. 

Cross-sections  have  been  taken  on  twelve  ranges,  located  between  Wyoming  and 
the  city,  six  times  during  the  past  year.  The  notes  are  mostly  platted  and  the  map« 
on  file  in  this  office  for  reference. 

GROUND  WATER. 

On  March  20,  1881,  arrangements  were  made  with  eight  parties  residing  at  nearlj 
reirnlar  intervals  from  each  other  along  the  *'  Base-line  Road  "on  the  Iowa  bottom  to 
take  readings  in  their  wells  each  morning  before  any  water  had  been  taken  from  them. 
The  method  of  taking  the  readings  was  fully  described  in  last  year's  report.  In  the 
case  of  B.  Harris,  he  changed  his  place  of  residence  at  the  beginning  of  high-water, 
after  which  the  well  was  found  to  be  filled  with  silt.  Readings  taken  by  him 
prior  to  flood  were  worthless,  therefore  his  record  is  omitted  on  the  sheet  entirely. 

The  readings  in  two  wells  only  were  taken  continuously  from  March  22  to  December 
1,  1881.  The  others  on  account  of  high-water  and  unknown  causes  are  somewhat  frag- 
mentary. The  readings  have  all  been  platted  up,  however,  in  each  case,  compared 
with  the  city  gauge  at  the  same  zero,  and  a  tracing  of  the  same  forwarded  for  the  io- 
formation  they  contain. 

It  will  be  noticed  that  nearly  all  through  the  season  the  water  in  well  No.  3  was 
higher  than  the  river.  In  all  other  cases  it  is  lower,  except  during  May  and  June  and 
October  and  November,  which  were  the  rainy  months  of  last  year.  It  is  obvious,  there- 
fore, that  any  theory  regarding  the  rapidity  of  seepage  of  river  water  through  the 
bottom  lands  cannot  be  intelligently  based  on  these  profiles,  as  the  rain-water,  an  on- 
known  factor,  ought  to  be  taken  into  consideration. 

In  order  to  render  a  set  of  ground- water  profiles  valuable,  wells  should  be  driven  to 
a  depth  of  at  least  35  feet,  or  below  the  immediate  elfect  of  surface  drainage.  In  the 
casing  shonld  be  placed  a  self- registering  apparati.a,  covered  securely  at  the  top  to  pre- 
vent rain  influence. 

DISCHARGE  OBSERVATIONS. 

In  April  there  were  located  at  the  month  of  Scjuaw  Creek  three  ranges,  200  feet 
apart.     The^e  are  shown  in  their  real  position  on  the  map  of  the  reach  accompanying 
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lis  report.  Since  May  1,  discbarge  measurements  have  been  taken  as  freqnently  as 
find  and  rain  would  permit.  Only  a  few  of  tbese  have  been  platted,  and  therefore 
rill  be  forwarded  lat«'r  as  addenda  to  this  report. 

I  desire  to  acknowledge  the  valuable  services  of  my  two  assistants,  E.  L.  Cooley  and 
I.  F.  Crow.  They  have  contribated  very  largely  to  tbe  advancement  of  the  work 
ere  during  the  pa«t  year. 

Very  respectfully,  your  obedient  servant, 

Arthur  S.  Potter, 

Aasiitant  Engineer. 
Maj.  Chas.  R.  Sutbr, 

Corps  of  Engineers f  U,  S.  A, 


S  12. 

IMPROVEMENT  OP  MISSOURI  RIVER  AT  PLATISMOUTH,  NEBRASKA. 

Work  at  this  point  has  been  confined  to  the  construction  of  training 
likes  composed  of  wire  netting  supported  on  tripods,  the  object  being 
;o  train  the  river  in  front  of  Pk^ttsmouth,  and  to  improve  the  approach 
;o  the  railroad  bridge  at  that  point.  Owing  to  the  small  size  of  the  appro^^ 
)riation  but  little  could  be  done,  and  as  it  is  evident  that  no  work  can 
ye  attempted  here  with  any  prospect  of  success  until  the  river  is  held 
between  Omaha  and  the  Platte,  it  has  been  decided  to  defer  further  work 
it  this  x)oint  till  it  is  reached  in  the  general  improvement  of  the  river. 

The  work  has  been  in  charge  of  Assistant  W,  H.  McKnew. 

The  work  is  in  the  collection  district  of  New  Orleans,  and  tbe  nearest  port  of  delivery 
s  Omaha,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Kans. 

imonnt  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  June  30, 1832, 
pras  $4,525.82. 

Money  statement 

July  1,  1881,  amount  available |15,416  15 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 13,954  96 

July  1,  1882,  amount  available 1,461  19. 


REPORT  OK  MR.   W.    H.   M'KXEW,   ASSISTANT  ENGIXKKK. 

Plattsmouth,  Nebr.,  July  1,  1882. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  Mis- 
souri River  at  Platt«uionth,  Nebr.,  for  fiscal  year  ending  June  30,  1882: 

Active  operations  in  the  field  were  inaugurated  at  the  beginning  of  the  present  fiscal 
year  and  confined  solely  to  improvements  in  Plattsmouth  Bend,  with  the  view  of  rec- 
tifying the  channel  and  causing  it  to  pass  the  Burlington  and  Missouri  River  Railroad 
bridge  in  a  direction  more  nearly  normal  to  its  axis.  The  existing  regimen  at  flood 
stage  impedes  the  passage  of  steamers  very  seriously,  both  through  the  bridge  aud 
firound  the  point  about  2,000  feet  above.  At  extreme  low  sta^e  barge  transportation 
is  rendered  extremely  hazardous  by  the  peculiar  configuration  of  shore  line  at  this 
point. 

The  serious  drawbacks  encountered  by  steamers  passing  through  the  bridge  at  flood 
stage  can  be  jnstl v  attributed,  in  part  at  least,  to  tne  excessive  length  of  the  railroad 
dike,  located  on  the  Iowa  side,  immediately  above  the  present  bridge  site.  It  confines 
the  channel  to  a  width  not  exceeding  720  feet ;  consequently,  the  water  as  it  comes 
from  the  basin  above  is  piled  up  with  an  excessive  slope  after  passing  the  point  of  the 
dike. 

The  initial  and  terminal  points  of  the  main  longitudinal  dike  constructed  are  shown 
at  A  and  C.  D,  £,  and  F  are  both  cross  dikes  and  G  a  combination  of  dike  and  sand 
fence  in  the  chute  behind  Willow  Island.  A  sLuws  also  the  location  of  a  woven  willow 
mattress,  of  limited  dimensions,  placed  there  to  protect  the  head  of  tho  island  against 
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eroeion.  In  all,  3,882  linear  feet  tripod  dike ;  1,700 linear  feet  pile  dike;  7i5  linear  feet 
combined  dike  and  i»and  fence,  and  6,125  square  feet  of  woven  willow  mattress  were 
constructed. 

It  was  the  original  design  to  extend  the  dike  several  thousand  feet  l)elow  C,  but,  m 
funds  were  exhausted,  we  were  compelled  to  discontinue  operations,  leaving  things  in- 
complete. 

The  results  anticipated,  prior  to  placing  the  work,  can  at  the  best  be  only  partiallT 
realized,  as  the  dike  does  not  exteud  far  enough  to  give  the  desired  direction  to  the 
current  through  the  bend  below. 

In  regard  to  results  in  the  immediate  vicinity  of  the  tow-head,  near  upper  end  of 
dike,  they  can  only  be  looked  for  to  a  moderate  degree  each  season,  as  the  character 
of  the  Platte  River  differs  materially  from  the  Missouri  in  the  amount  and  nature  of 
the  sediment  carried  in  suspension.  However,  that  portion  of  the  work  is  compan^ 
tively  safe  from  the  evil  effects  of  the  ice,  and  will  doubtless  remain  several  aeaaons 
without  the  need  of  many  repairs. 

In  my  last  report  I  referred  to  the  change  of  regimen  in  the  Missouri  above  this  poist, 
its  sudden  yet  desirable  transition  from  Bellevue  Chute  to  its  former  conrse  in  oM 
Saint  Marj^'s  Bend.  This  change  at  the  time  was  very  desirable,  and  would  have 
proved  a  beneHt  to  the  regimen  both  above  and  below  had  the  firnds  on  hand  earlj 
last  fall  been  adequate  to  protect  the  bank  against  erosion. 

The  lower  portion  of  the  bend  has  since  suffered  violent  erosion,  rendering  it  impos- 
sible to  institute  improvements  without  channel  rectification. 

PHYSICAL  DATA. 

The  collection  of  physical  data  has  extended  over  the  entire  year.  Late  in  the  fall 
a  complete  low-water  survey  was  made  from  Bellevue  to  Rock  Bluffs,  including  tbe 
location  of  both  shore  Hues,  sand-bars,  islands,  soundings  on  light  sections,  and  slope 
observations. 

In  connection  with  the  survey  one  complete  cross-section  of  the  valley  was  made; 
beginning  immediat-ely  below  the  Burlington  and  Missouri  River  Railroad  Bridge, 
thence  due  east  to  the  bluff  along  section-line  road,  a  distance  of  7  miles.  All  topo- 
graphical features  were  noted,  as  also  the  data  for  an  accurate  profile. 

The  detached  surveys  which  have  been  made  at  various  times  throughout  the  year 
have  all  been  platted  and  the  maps  are  on  file  in  this  office.  A  survey  of  the  Platte 
River  has  been  extended  as  far  up  as  the  Oreanolis  pile  bridge,  including  the  locatioB 
of  shore  lines,  islands,  and  sand  bars.  Slope  has  also  been  observed,  and  soundings 
recorded  on  ranges,  generally  diagonals. 
.  Observations  on  wells  in  this  immediate  vicinity  have  been  regularly  observed  for 
the  past  year,  with'a  view  of  determining  the  amount  and  rate  of  variation  in  g:ioaDi 
water  at  different  seasons  and  at  different  distances  from  the  river.  The  observatioiu 
have  all  been  carefully  platted  and  compared  with  the  river  profile,  but  are  not  sub- 
mitted with  this  report,  as  I  consider  them  incomplete. 

Soundinffs  to  bed-rock  have  been  made  on  the  neck  of  land  bounded  by  tbe  Platte 
River  on  tne  south  and  the  Missouri  on  the  east.  The  location  of  the  respective  bor- 
ings, together  with  the  explanatory  notes,  may  be  found  on  the  accompanying  map. 
Samples  were  taken  at  different  depths,  showing  the  character  of  the  various  strata 
below  the  subsoil  to  range  between  very  fine  sand  and  coarse  gravel.  The  apparatoa 
used  would  not  admit  of  greater  penetration  than  83  feet. 

Platte  River  has  been  gauged  in  the  immediate  vicinity  of  Oreapolis  bridge  at  three 
different  stages,  respectivelv  5,  6,  and  7  feet  on  the  water  gauge.  A  plat  of  the  same 
corresponding  with  these  oDservations  has  been  platted  and  submitted  herewith  in 
connectioil  with  the  gaug«  profile.  The  water  gauge  referred  to  above  is  located  on 
piling  at  the  present  site  of  Oreapolis  bridge.  It  was  set  August  8,  1881,  at  an  arbi- 
trary reading  of  3  feet. 

A  careful  study  has  been  made  of  Plattsmouth  Bend  this  spring,  in  conjunction  with 
the  improvements.  Eight  permanent  ranges  and  sixteen  partial  sections  have  been 
regularly  observed. 

The  ranged  and  part  sections  are  numbered  consecutively  as  shown  on  the  map  and 
accompanying  sheets.  By  a  comparison  of  both,  following  the  sheet  from  left  t» 
right,  the  changes  due  to  the  dike  can  be  readily  noted.  All  readings  were  reduced 
to  a  common  gauge  before  platting. 

PILE  SINKING. 

Our  arrangement  of  plant  adopted  this  spring  for  pile  sinkiug  of  a  light  character 
is  similar  to  that  used  at  Saint  Charles,  Mo.,  during  last  season. 

Two  bavj^es,  respectively  40  and  60  feet  long,  were  lashed  in  the  form  of  an  L ;  *^'® 
former  equipped  with  hand  force-pump  and  a  platform,  provided  with  a  T  rest  acting 
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6  a  guide  to  the  piling  in  it«  descent;  the  latter  carry  ing  a  derrick  for  handling  piling 
nd  a  capstan  for  manipulating  the  lines  when  shifting  position  from  bent  to  bent. 

The  plant  described  proved  totally  inad€>auate  for  rapid  and  effective  work.  How- 
ver,  as  the  fnnds  available  wonid  not  justify  the  necessary  steam  equipment,  we  were 
bli^ed  to  prosecute  the  work  at  a  disadvantage  the  entire  season*. 

Eight  men  were  engaged  in  operating  the  hand  force-pnmp  at  an  average  speed  of 
fty  strokes  per  minute,  corresponding  to  a  discharge  of  seventy  gallons.  Three  were 
dqnired  at  the  hand  winch  when  bringing  head-line  strain  on  piling^  and  two  at  the 
fuue  time  in  keeping  the  pile  aiioe.  A  much  greater  force  was  required  for  ineffect- 
ve  work  than  could  possibly  have  been  ueedea  in  connection  with  steam  apparatus. 

Attached  to  the  pump  was  a  50-foot  rubber  hose  connecting  with  a  1^  inch  gas-pipe, 
be  upper  end  shajied  in  the  form  of  a  goose-neck,  the  lower  tapered  to  a  seveu'^ighth- 
ach  nozzle. 

Piling  used  in  the  oonstrnction  of  the  dike  were  on  an  average  of  10-inch  bait  diam- 
ter,  ranging  from  22  to  35  feet  in  length. 

The  method  of  mooring  and  shifting  the  position  of  the  ^  arrangement  of  barges  has 
•een  frequently  described.  When  the  barges  are  in  position,  the  first  step  towards 
lile  sinking  is  to  draw  the  pile  on  board  and  prepare  the  butt  end — as  illustrated  in 
ccompknying  drawing;  then  pipe  is  attached,  the  nozzle  projecting  at  least  2  inches 
•elow  the  lower  face. 

The  derrick  line  is  attached  near  the  middle  and  the  pile  is  then  hoisted  and  swung 
Qto  position.  The  top  is  brought  inside  the  T  i^^^  hy  the  head-line  and  the  foot  set 
y  aid  of  the  heel-line.  The  pump  is  started  at  once,  to  avoid  choking  the  pipe  with 
and  and  endangering  the  hose. 

Usually  we  were  able  to  sink  the  pile  to  its  lowest  limit  without  resorting  to  head- 
ine  strain,  two  men  being  engaged  in  keeping  it  alice.  The  style  of  bents  adopted  are 
ermed  the  A  ^"^^^  tripod,  with  an  inclosed  angle  varying  between  lU)^  and  and  40^. 
'he  piling  are  secured  at  their  intersection  by  drift  bolts  and  occasionally  wound  with 
leavy  wire. 

Preparatory  to  placing  netting  a  three-eighth-inch  wire  rope  was  stretched  from  peak 
0  peak,  and  securely  fastened  to  each  tripod  bent.  Netting  was  placed  as  shown  in 
be  view  accompanying  this  report. 

It  has  been  necessary  to  renew  the  netting  on  the  pile  dike,  the  drift  and  excessive 
^cumulation  of  liber  destroying  it  completely.  Notwithstanding  the  numerous  breaks, 
he  results  have  been  very  marked.  Within  a  week  after  placing  the  netting  a  till 
ras  noted  at  the  lower  end  of  main  dike  of  10  feet,  and  extending  to  the  lower  cro«s- 
ike,  400  feet  below. 

The  construction  of  the  tripod  dikes  is  very  simple,  requiring  only  a  United  amount 
f  apparatus  and  bnt  few  barges  for  rapid  and  effective  work.  In  placing  dike  of  this 
haracter,  barges  were  generally  held  m  position  by  the  frames  already  set.  Large, 
eavy  tripods  were  manufactured  on  the  barge  accompanying  the  one  equipped  with 
he  derrick,  as  shown  in  sketch,  then  anchored  with  rock  and  swung  into  position  by 
errick.  It  was  guided  in  its  descent  by  heel-lines.  The  lighter  frames,  not  exceea- 
]g  8  or  10  feet  in  height^  were  in  some  cases  manufactured  on  the  bank  and  loaded  on 
he  barge  ready  for  placing.  The  anionnt  of  rock  needed  for  anchorage  depends  on 
ize  of  frame  and  velocity  ofcurrent,  varying  between  1,200  and  2,500  pounds.  The  cable 
nd  netting  were  placed  in  the  same  way  as  on  pile  dike  already  described.  The  tri- 
od  dike  is  locatea  in  an  easy  current,  with  a  depth  of  water  ranging  from  6  to  12  feet, 
bus  far  the  netting  has  remained  uninjured,  the  drift  and  fiber  not  gathering  to  the 
xtent  as  before  stated  in  reference  to  the  pile  dike. 

The  fill  back  of  netting  will  not  compare  favorably  with  the  results  at  lower  end  of 
rork,  yet  it  is  doing  well  and  will  fiuallv  accomplish  the  desired  results. 

The  sand  fence  is  a  combination  of  willows  ana  wire,  constructed  as  follows :  VertW 
lil  posts  are  set  10  feet  apart  and  supported  on  either  side  by  braces  extending  to  the 
>p.  Horizontal  wires  are  placed  on  the  top  and  side  of  these  frames,  and  willows  in- 
)rwoven  as  shown  in  sketch.  This  construction  was  designed  for  the  chute  back  of 
tie  island,  with  a  view  to  building  up  a  wind  ridge,  thereby  aiding  the  work  above, 
he  woven  willow  mattress  work  is  the  same  as  that  described  in  previous  reports  on 
nprovements  in  this  river.  * 

Before  closing  I  wish  to  acknowledge  the  able  assistance  of  Mr.  M.  A.  McKnew  on 
instruction ;  Mr.  C.  P.  Rnple  on  surveys  the  earlier  part  of  season;  also  Mr.  A.  C. 
iastman  in  the  office  as  clerk  and  draughtsman. 

I  am,  major,  very  respectf nil v,  vour  obedient  servant, 

'    '  W.  H.  McKxEW, 

Atf9i8tant  Engineer, 

Maj.  Charles  R.  Suter, 

Corps  of  Engineers,   V.  S.  A. 
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S  13. 

IMPROVEMENT   OF  MISSOURI  RIVER   AT  COUNCIL  BLUFFS,  lOl^A,  ASD 

OMAHA,  NEBRASKA. 

Daring  the  past  season  the  damages  done  to  the  Omaha  revetmer 
were  thoroughly  repaired,  and  a  system  of  training  works  iv^as  eoc- 
structed  in  the  neighborhood  of  Florence,  Nebr.,  to  initiate  the  regaU 
tion  of  the  channel  through  this  im{)ortant  reach.  The  work  done  hs^ 
been  successful,  and  will  be  carried  on  during  the  present  season  by  ai 
allotment  from  the  general  fund  for  improving  Missouri  River  from  it^ 
mouth  to  Sioux  City,  Iowa. 

The  work  has  been  in  charge  of  Assistant  G.  S.  Pease. 

This  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  poif 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  year  ending  June  96. 
1882,  was  $4,525.82. 

Money  statement. 

July  I,  I8HI,  amount  available $37,G24.> 

Amount  ret'eived,  sales  of  fuel  to  officers 39  X 

37;  663  71 
July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 2H,099ei) 

July  1,  1882,  amount  available 9,563  96 


RKPORT  OF  MR.   CHARLES   S.    PEASE,   ASSISTANT  ENGINEER. 

Council  Bluffs,  Iowa,  Jul^  1, 1888. 

Major:  }  have  the  honor  to  submit  the  following  report  of  operations  daring  tfaf 
fiscal  year  ending  June  30,  1882,  in  the  vicinity  of  Council  Blufifs,  Iowa,  and  Omaha, 
Nebr.  By  a  comparison  of  the  maps  of  the  FIorence-Bellevue  reach  made  ftom  sar- 
veys  of  February  and  of  November,  1881,  it  will  be  seen  that  little  change  has  takei 
place  during  the  fiscal  year  except  at  Steamboat  Bend.  It  was  extremely  unfortunate 
that  the  cut-ott'  of  April,  1881,  occurred  in  this  locality,  because  an  almost  ideal  piece 
of  river  was  disfigured  and  nearly  5  miles  of  course  lost ;  and,  moreover,  this  cat-off 
was  the  thir^  in  three  years  between  Omaha  and  Plattsmouth ;  it  only  made  a  bsd 
matter  worse.  The  previous  cut-off  had  demoralized  the  slope  and  coarse  of  the  river, 
but  with  the  last  event  we  have  between  Bellevue  bend  and  Plattsmouth  about  tbe 
most  unsettled  regimen  imaginable. 

In  the  fifteen  months  following  the  cut-off  the  river  has  developed  an  elongation  of 
If  miles,  by  a  heavy  erosion  of  the  left  bank  opposite  the  narrowest  part  of  the  old 
neck.  Owing,  fortunately,  to  the  bluff  contact  immediately  above  Bellevue  an  iucresff 
of  slope  without  material  change  of  currant  direction  is  the  only  observed  effect  of 
this  cut-off  upon  the  lower  river. 

This  cut-off  was  caused  in  the  same  manner  as  that  at  Vermillion,  by  surface  scoar 
rather  than  by  bank  erosion.  Had  it  been  known  that  the  spring  flood  of  1881  would 
be  so  great,  these  events  might  probably  have  been  prevented  by  a  levee  along  the 
middle  of  the  neck.  The  floods,  however,  being  so  unexpected  at  the  time  sitch  work 
could  have  been  done,  any  work  of  this  character  was  not  indicated,  and  if  suggestefi 
would  have  seemed  unwarrantable. 

The  Bellevue  cut-off  might,  possibly,  have  been  closed  up  and  the  river  restored  t 
it«  proper  channel  if  taken  in  hand  immediately  after  the  event,  but  the  uncertain^ 
of  the  success  of  such  a  heroic  measure  and  the  urgency  of  more  important  W( 
above  combined  to  limit  the  scope  of  operations  to  the  upper  part  of  the  reach.    "^ 
old  bed  of  the  river  in  Steamboat  bend  has  since  become  so  sand  choked  that  a  pro^  ct 
for  its  reclamation  would  be  almost  chimerical. 

In  consequence  of  the  shifting,  last  year,  of  the  large  bar  in  the  first  bend  belovr 
the  Omaha  Bridge,  the  current  direction  through  the  bridge  has  been  improved  about 
70^,  with  also  a  slight  concentration  of  flow  toward  the  right  bank. 

The  head  of  the  Iowa  shore  bar,  opposite  Omaha,  has  cut  away  to  a  considerable 
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(tent,  involving  an  advance  of  the  shore  line  on  the  Nebraska  side  and  an  increase 
r  the  radius  of  cnrvature  of  Indian  Bend.  Both  these  features  are  favorable  to  the 
talization  of  results  of  work  projected  for  the  rectification  of  channel  near  the  Union 
acific  Railway  Bridge. 

Besides  the  changes  caused  by  training  works  constructed  this  year,  reported  upon 
sreafter,  no  particular  change  has  taken  place  in  the  reach  above  Omaha. 

OPERATIONS  DURING  FISCAL  TEAR. 
REVBTMENT. 

RepairB  of  (he  Omaha  revetment, — ^The  high-water  protection  of  the  lower  brush  re- 
3tmentoithe  Omaha  front  having  been  somewhat  damaged  by  the  spring  floods, 
ipairs  were  made  in  August,  September, and  October;  4,867  square  yards  of  continu- 
la  woven  willow- work  protecting  730  linear  feet  of  bank,  and  about  60  feet  wide,  was 
mply  built  as  in  last  season  by  weaving  upon  the  deck  of  a  60-foot  scow  set  across 
le  current  and  launching  10  feet  at  eacn  fleet.  The  brush  oat  and  tied  in  10-inch 
Indies,  was  hauled  by  wagon  from  Cut-off  Lake  and  boated  by  sail  barge  from  the 
ieiuity  of  Iowa  Lake.  Rock  for  ballasting  was  obtained  from  Green's  quarry  and 
)ated  to  the  work. 

The  old  sectional  mattresses  placed  in  1878  were  found  intact,  and  the  new  work 
as  so  placed  as  to  completely  cover  the  bank  and  lap  the  old  work  about  10  feet, 
be  submerged  as  well  as  the  bank  edge  was  provided  with  a  stout  selvage  and  the 
hole  made  to  fit  the  bank  closely.  The  thickness  of  the  mat  averaged  about  8  inches, 
id,  being  made  of  three-fourths  inch  selected  willows,  was  very  tough  and  presented 
fine  appearance  when  completed.  All  of  the  flap  wa«  ballasted  on  bottom  in  the 
nial  manner  by  dropping  the  rock  upon  the  mat  from  a  stone  barge,  working  down 
ith  the  current. 

The  following  is  a  statement  of  cost  of  the  above  repairs  with  distribution  of  labor 
id  material : 

LABOR. 

rading  bank 9223  32or  4^  cents  per  square  yard. 

ntting  brush 294  70  or  6   cents  per  square  yard. 

mting  brush 132  81  or  2^  cents  per  square  yard. 

aiiling  brush 119  40  or  2^  cents  per  square  yard. 

eaviug  mat 570  58  or  VJ^  cents  per  square  yard. 

auling  material 92  95  or  2   cents  per  square  yard. 

>ating  rock % 61  20  or  H  cents  per  square  yard. 

ichoringmat 37  75  or  |  cent  per  square  yard. 

>winffbarKe8 34  85  or  f  cent  per  square  yard. 

3neral  work 176  03  or  3^  cents  per  square  yard. 

a  ttress  anchors 30  05  or  f  cent  per  square  yard. 

atching 120  75  or  2^  cents  per  square  yard. 

MATERLA.L. 

ash.  rock,  and  wire |186  82or  4   cents  per  square  yard* 

Total  cost 43   cents  per  square  yard^ 

Wire  screen  revetment  at  Willaw  Island  Chute, — After  the  Willow  Island  Ghote  was 
ised  last  summer,  an  experiment  in  wire  revetment  was  made  at  that  locality.  A 
by  60  foot  barge  was  laid  alongside  the  bank  and  the  wire-net  machine  placed  upon 
Q  bow.  As  the  boat  was  dropped  down,  a  screen  40  feet  wide,  made  ftom  No.  12  wire 
th  18-inch  hexagonal  mesh,  was  discharged  from  a  pair  of  simple  wavs.  The  sub- 
$rg«d  edge  was  loaded  with  20  pounds  of  rock  per  linear  foot,  and  the  bank  edge 
it^ued  to  upright  posts  sunk  in  the  bank.  The  screen  was  supported,  where  the 
nk  was  very  bluff,  by  a  few  poles  wired  to  the  posts.  Some  little  grading  of  bank 
\s  necessary  at  a  few  points ;  1,150  linear  feet  of  bank  was  protected  in  this  man- 
r. 

Before  the  revetment  went  on,  the  bank  of  light  sand  deposited  by  the  floods  only 
ew  weeks  before,  was  cutting  seriously.  The  erosion  ceased  immediately  after  the 
nk  was  covered  by  the  screen,  it  having  collected  a  considerable  mass  of  fibrous 
ktt«r.  For  a  cheap  and  quickly  built  revetment  for  a  bank  not  exposed  to  severe 
rreiit,  I  believe  that  a  well-made  and  well-placed  screen  of  heavy  wire  will  prove 
^ood  temporary  protection.  It  will  last  for  one  year  at  least,  until  some  heavier 
Tk  can  be  substituted,  or  the  currents  have  changed  above  and  the  danger  of  ero- 
11  is  past. 

The  following  is  a  statement  of  cost,  with  distribution  of  labor  and  material  in  the 
ave  work. 

108  E 
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LABOR. 

Cattingpoles |26  28  or  2^^  cento  per  linear  Imc. 

Screen 79  76  or   7    cents  per  linear  fe^ 

Anchorage 1  88  or     -J  cent   per  linear  la^' 

Grading  oank 16  92  or    l|  cents  per  linear  far 

HauUnff  material 24  00  or   2    cents  per  linear  f^^ 

General  work 63  41  or   5^  cents  per  linear  fe 

BiATERIAL: 

Wire $57  50  or   5   cents  per  linear^' 

Total  cost "23^  cents  per  linear  £» 

SCREEX  DIKKS. 

With  tripod  t«m>orto.-^Three  hundred  linear  feet  of  screen  dike  with  tripod  pc^m:- 
ports  were  placed  near  Florence  in  Jnly,  and  400  linear  feet  near  ^Willow  Island  Ckr- 

The  methods  of  construction  were  precisely  the  same  as  for  the  earlier  portiot^  : 
these  works,  reported  upon  in  the  fiscal  year  1881.  In  consequence  of  the  low  m 
fisJling  stage  and  the  light  character  of  the  work,  no  important  results  obtained. 

The  following  is  a  statement  of  the  cost  of  above  work : 

LABOR. 

Florence  tripod  dike,  1881 : 

Supports $104  28or34f  cents  per  linear  i«ei 

Screen 62  11  or  20|  cents  per  linear  ^ 

Anchorage 18  41or   6^  cents  per  linear  fee" 

General  work 37  26  or  12i  cents  per  linear  fo^ 

Hauling  material 30  25  or  lOi  cents  per  linear  fK£ 

MATRRIAL. 

Wire t8  50  or  2}  cents  per  linear  iee 

Total  cost 86   cents  per  linear  ^ 

LABOR. 

Deyo  Dike,  1881 : 

Supports |89  00  or  22^  cents  per  linear  li»«^ 

Screen 51  61  or  13   cents  per  linear  ^ 

Anchorage 36  88  or   9^  cents  per  linear  f«K( 

General  work 89  36or22i  cents  per  linear  frA 

Hauling  material • 46  50  or  11|  cents  per  linear  f*<i 

MATERIAL. 

Wire |10  25or  2^  cents  per  linear  ^ 

Total  cost 80f  cents  per  linear  f<w& 

With  pile  iupporti. — ^As  the  results  obtained  through  the  tripod  work  of  1^1  vc? 
meager,  both  on  account  of  the  low  aud  lalliug  Htage  of  water  and  the  inadequacy^ 
the  Hupports,  it  was  decided  to  construct  the  Hcreen  dikes  proposed  for  the  conrs: 
season  with  pile  su]iporl8.  The  past  Hpriiig  haH  been  one  exceptionally  faTorabk^ 
the  inception  of  operatious.  The  winter  waH  comparatively  mild,  and  the  Rprisr 
opened  early  with  a  low  river  velocity  and  sta^'e ;  so  that  a  reasonable  amount  of  ta^ 
was  practicable  before  the  June  rise,  the  April  rine  being  inconidrlerable  in  aiwN^ 
and  of  short  duration.  Some  annoyance  was  experienced  in  prepariug  a  plant,  Ik^^ 
inafter  described,  but  on  the  15th  of  April  work  was  begun  and  coutinned  acri^t^^ 
until  about  June  15,  when  all  the  work  advisable  was  completed  and  a  limited eir* 
retained  to  execute  minor  repairw  and  re- en  force  existing  works. 

The  project  for  the  spring  season's  operations  contemplated  such  an  amount  »2C 
characttT  of  work  as  would  train  the  tiow  below  Florence  towards  the  right  b*et 
by  building  out  the  left  opposite,  and  insure  a  permanent  channel  location  in  FUmoa 
Pocket.  Tbis  project,  while  being  in  accordance  with  the  general  plan  of  re^nlani* 
tion  as  to  slope,  width,  an<l  depth,  involves  a«  well  provision  for  better  channel  diM- 
tion  at  the  Union  Pacilic  Railway  Bridge,  and  along  the  harbor  front  of  Omaha,  a&^v 
plaii  ed  in  previous  reports.  The  Florence  Bend  may  be  regarded  as  nearly  penuaBW^ 
on  account  of  the  local  bluft*  contact  and  the  coutlitionsot"  the  preceding  bend.  Fm^"* 
ence  Bend,  while  not  meeting  exact  requirements,  is  always  navigable;  so,  startLf 
from  this  bend  as  a  base,  the  above  project  contemplates  continuing  a  proper  cbaBip'i- 
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Rray  width  by  suitable  training  works  throughout  the  reach.  The  work  of  the  current 
eason,  as  to  general  scope  and  detail,  has  beeji  as  follows :  The  results  to  be  accom- 
)lished  seemed  to  indicate  Saw-Mill  Point  as  the  beginning  of  the  proposed  training 
vork,  and  accordingly  screen  spur  dikes,  aggregating  1,650  linear  feet,  were  built  in 
ihis  locality.  They  were  inclined  slightly  down  stream  while  at  an  angle  <»f  nearly 
K)  degrees  with  the  current.  Before  this,  however,  a  considerable  number  of  shore 
;ripoa  dikes,  amounting  in  all  to  3,700  linear  feet,  were  built  out  from  the  high  shore 
;o  the  bar  edge.  The  pile  spurs  above  were  in  continuation  of  this  lighter  work.  The 
)ent8  were  set  in  parallel  vertical  planes  15  feet  apart,  with  an  intersection  angle  of  45 
legrees,  and  so  that  a  vertical  line  through  the  intersection  would  bisect  the  angle. 
The  bent  was  completed  after  pile  setting  by  a  heavy  wrap  of  No.  12  wire  around  the 
ntersection,  and  a  five-sixteenths  inch  drift  bolt  through  each  pile  at  the  same  point ; 
k  hand-made  wire  cable,  one-half  inch  diameter,  was  then  stretched  along  the  bents 
knd  fastened  to  each.  The  screen  boat  followed  the  pile  sinker  and  placed  the  screen, 
irst  attaching  the  air  edge  of  the  net  to  the  cable  and  ballasting  by  wired  rock  the 
rronnd  edge,  the  bottom  of  the  screen  being  placed  as  far  as  possible  up  stream  from 
^e  foot  of  the  bent. 

After  the  last  spur  was  completed  the  pile  sinker  was  moored  on  the  proposed  shore- 
tinge  and  the  work  continued  on  this  line  in  the  same  manner.  After  a  length  of  500 
*eet  of  profile  work  had  been  constructed,  a  3-foot  rise  in  the  river  occifrred  and  carried 
kway  nearly  all  the  spur  work. 

This  first  work  was  rather  experimental,  as  our  crew  was  green,  and  the  capacity 
>f  the  plaQt  a  matter  of  doubt.  We  had  no  engine  until  nearly  all  of  this  spur- work 
Rras  completed,  and  the  necessary  power  in  head-line  strain  was  wanting.  A  pene- 
tration, then,  believed  snfflcient,  was  obtained,  but  nndonbtedlv  not  sofficient  as 
riewedin  the  light  of  present  experience.  A  large  raft  of  piles  broke  away  and  went 
ihroagh  the  dikes  on  the  same  night,  and  to  it  the  disaster  may  probably  be  attributed. 
The  lower  profile  work  was  stopped  at  once  and  the  plant  moved  up  to  a  point  on  the 
proposed  snore  line  near  the  end  of  the  first  spur,  and  a  orofile  dike  along  the  range 
Mgnn.  This  work,  in  A  bents,  was  continued  through  May  and  half  or  Jone,  and 
lown  to  a  point  opposite  the  head  of  the  Florenoe  Pocket  sand-bar.  The  whole  was 
}abled,  drift-bolted,  wire-strapped,  and  provided  with  screen  by  the  middle  of  Jnne. 

In  the  mean  time,  over  1,000  linear  feet  of  A  bent  spurs  under  shelter  of  the  profile 
irork  were  built  by  a  small  plant,  consisting  of  a  12  by  60  foot  scow  provided  with 
lerriok,  capstan,  and  a  deck- pump  which  discharged  one  gallon  per  stroke  through 
L-inch  hose  and  a  five-ei^hths-inch  nozzle.  The  small  pile-sinker  was  only  a  makeshift 
udd  intended  to  build  light  spur^work  under  shelter  of  the  profile  dike  While  in 
>peration  it  did  very  satisfactory  work.  The  method  of  operating  it  produced  the 
Mune  character  of  work  with  the  other  outfit,  altnough  smaller  piles  were  used.  The 
mly  apparatus  was  a  derrick  for  hoisting  the  pile,  the  pump,  and  nozzle  for  the  Jet, 
ma  a  capstan  actuating  the  hoisting  line  and  heel  rope. 

As  soon  as  the  large  outfit  completed  the  profile  work,  the  small  scow  was  laid  up 
md  a  few  short  spurs  built  by  the  other  across  chutes  and  minor  "draws."  Total 
length  of  pile-screen  dikes  constructed  in  16U2, 7,218  linear  feet.  The  method  of  oper- 
ktins  the  pile-sinker  this  year  has  been  as  follows:  (seeidso  drawings  herewith  show- 
ng  detailed  sketches  of  the  plant  and  application  of  Jet  to  pile) :  The  piles  are  de- 
livered in  rafts  of  six  to  ten  by  a  skiff  dropping  down  on  the  outside  of  the  dike.  This 
raft  is  snubbed  at  the  stem  of  the  pile-sinker,  with  the  pile  tops  upstream  toward 
ihe  barge.  A  small  lighter,  as  shown  on  the  accompanying  dniwing,  is  made  fast 
istem  and  always  kept  there  for  use. 

When  a  pile  is  wanted,  one  is  selected  frx>m  the  raft,  and  hauled  alongside  the  lighter 
ly  two  men  standing  in  the  lighter.  After  the  hose  is  pulleil  from  a  sunken  pile,  it 
s  passed  astern,  and  with  play-pipe  and  a  stout  marlineis  laid  on  the  pile  lengthwise, 
i^ith  the  nozzle  flush  with  the  butt  end.  A  staple  of  one- fourth  or  five-sixthteenths- 
nch  iron  is  driven  over  the  nozzle-tip  into  the  pile,  including  also  a  marline  which  is 
to  feet  long  and  attached  back  on  the  coupling  4  feet  from  nozzle- tip.  Another  staple 
s  driven  over  the  nozzle  just  below  the  coupHng,  but  not  over  the  returned  marline. 
PS'hile  this  is  being  done,  a  line  provided  with  6  feet  of  chain  and  a  grab-hook,  and 
Fhich  runs  from  the  drum  of  the  hoisting  engine  through  a  deck-block  at  the  heel  of 
ihe  boom,  thence  through  a  gin-block  at  the  head  of  the  boom,  is  attached  to  the  top 
>f  the  pile  by  two  turns  anu  a  grab.  At  the  same  time,  another  line,  running  from 
;he  winch-head  through  a  deck  snatch-block  astern,  and  thence  back  along  the  inside 
run  wale  to  another  deck-block,  thence  astern  again,  is  made  fast  to  the  pile  about  5 
:eet  from  its  butt  end.  Now,  all  is  ready  to  hoist.  A  deck-hand  holds  fa^t  the  marline 
lo  that  the  nozzle,  lying  rather  loosely  in  its  staples,  shall  not  pull  out  toward  the  top 
>f  the  pile.  The  coupling  between  hose  and  pi  ay -pipe  resting  on  the  upper  staples 
'eslruius  it  from  moving  out  in  the  other  direction.  The  engineer  goes  ahead  on  his 
mgine  with  drum  and  winch  and,  while  the  top  is  being  drawn  up  to  the  boom-head, 
he  butt  of  the  pile  is  coining  around  against  the  current  under  the  action  of  tbe  heel- 
"opo  to  the  winch.     The  top  is  in  position  first;  the  engine-drum  is  then  thrown  out  of 
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ffear  and  braked,  while  the  winch  runs  on  nntil  the  pile  is  brought  around  to  a  to^ 
ucal  position  by  the  heel  rope.  Engine  is  then  stopped ;  boom  is  so  gnyed  that  ^m 
pile  hangs  directly  in  front  of  the  rack ;  the  lower  clutch  is  thrown  aroond  the  pOi: 
rack  is  run  over  with  the  pilot- wheel;  the  upper  clutch  set;  heel  rope  cast  ken: 
proper  inclination  given  with  rack;  brake  loosened  on  drum,  and  pile  shoots  ihriMigl 
the  clutches  to  bottom  at  the  same  inclination.  The  head-line  is  adjusted  by  a  li^ 
to  the  chain-hitch  already  on  pile,  and  is  passed  through  block  on  platform  in  fnm 
of  rack,  through  snatch-block  astern,  and  thence  to  winch-head.  Pump  is  started  vf 
with  rack  in  motion  shaking  up  the  pile,  the  head-line  pulling  away  steadily.  Wbe 
the  pile  refuses  to  go  further  or  is  deep  enough,  the  deck-hand  lets  go  the  marline  lu 
two  men  pull  out  the  hose,  the  pump  being  stopped  when  it  is  seen  that  the  hose  ii 
coming^  up  all  right.  The  clutches  are  swung  away  and  the  pile  stands  free.  The  «f 
pile  being  set  first,  the  engine  goes  ahead  on  the  spar-line,  and  swings  the  barge  «n 
to  set  the  other  pile,  while  new  attachments  are  being  made.  The  next  pile  ootn^cfl- 
iug  the  bent  is  set  in  the  same  manner,  except  that  the  inclination  is  reversed,  aiMltlir 
top  pointed  away  from  the  barge.  No.  14  wire  is  wound  around  the  intersectiooof 
the  two  piles  to  the  diameter  of  three-fourths  inch,  and  tightened  up  by  a  steel  twistor 
and  a  drift-bolt  put  through.  The  stem  and  breast  lines  are  slackened,  and  the  en- 
rent  carries  the  outfit  aloog  to  the  next  position.  At  every  alternate  bent  a  tan 
around  the  '*near"  pile  is  made  with  the  cable.  The  cable  is  tightened  up  with  tbe 
engine  when  necessary. 

I  believe  it  would  be  advisable  to  give  the  lower  clutch  a  sliding  adjustment  of  2  or  3 
feet,  in  order  to  eliminate  the  longer  time  required  in  swinging  out  to  set  the  '^ear"pii& 
Another  fault  is  that  the  barge  is  too  small ;  there  is  not  deck-room  enough  for  eon- 
venient  operation,  and  as  the  barge  is  only  60  feet  long,  the  center  of  preesore  of  tfa* 
current  force  is  below  the  supports.  For  this  reason  the  current  is  continually  tending 
to  throw  the  outfit  inshore.  As  shown  on  the  accompanying  drawing,  a  spar  has  bees 
placed  at  the  bow,  and  by  hauling  away  on  the  line  passing  around  it,  the  bow  is  throm 
into  the  dike  between  two  bents,  thus  swinging  around  on  the  last  finished  bent  into 
position  for  work.    In  order  to  set  bents  well,  the  boat  should  be  20  or  30  feet  longer. 

The  bents  were  set  about  20  feet  apart  throughout  the  profile  work,  and  the  more 
exposed  portions  supplied  with  a  heavy  three-forths-inch  wire  cable  in  addition  ti 
the  hand-made  one. 

lu  order  to  prevent  any  undue  accumulation  of  strain,  tie-cables  connecting  the  top 
of  one  bent  with  the  bottom  of  the  preceding  bent,  were  employed  at  intervals  of  ICV 
feet.  The  screen  was  made  upon  the  machine  shown  in  the  accompanying  drawings, 
and  consisted  principally  of  No.  12  wire.  It  was  made  from  35  to  45  feet  wide,  depem^ 
ing  upon  deptn  of  water,  with  meshes  from  14  to  24  inches  square.  It  was  plaMd  ii 
the  usual  manner,  and  completed  soon  after  the  pile-sinker  had  finished  with  the  sap- 
ports.  Very  little  screen  was  visible  on  the  23d  instant,  as  from  the  10th  to  that  time 
the  water  rose  7^  feet,  and  a  considerable  amount  of  heavy  drift  running  alons  the 
face  of  the  dike  tore  off  the  net  almost  entirely.  The  dike  as  it  is,  however,  iadoiii$ 
fine  work,  and  if  it  weathers  the  June  rise,  I  have  no  doubt  that  the  desired  resnlti 
will  be  realized.  The  accompanying  set  of  drawings  of  comparative  oross-seotion  will 
illustrate  better  than  words  the  effect  of  the  work. 

NOTES  AND  OBSBRVAT10N8  OX  PILE-SINKING. 

Special  and  general, — All  piles  used  at  Omaha  and  Council  Bluffs  during  1882  wen 
cottonwo€»d.  These  were  cnosen  because  it  was  believed  they  would  meet  all  reqain- 
ments,  and  because  Norway  pine  was  almost  twice  as  expensive.  Cost,  10  cents  vs 
linear  foot  delivered  in  rafts  of  10  to  100  at  points  agreed  upon.  Length  of  piles,  18  to 
2^  feet,  principally  30  feet.  Diameter,  6  inches  tip  and  8  ioches  butt,  to  10  inches  tip 
and  16  inches  butt.  Depth  of  water,  3  to  16  feet.  Height  of  supper^"  i>bove  water, 
average,  9  feet — a  height  equal  to  that  of  a  probable  flood.  Current,  2  to  7  miles  per 
hour,  average,  4^.  Best  speed  per  day  of  ten  hours,  thirty-two  tliles.  Best  speed  fiftf 
consecutive  working  hours,  1,500  linear  feet  dike.  Distance  of  bents  apart,  nsnallyii) 
feet.  Wire  cable,  diameter  thiee-quarters  inch.  Drift-boats  one-half  and  five-sixteenthi 
inch,  round  iron.  Penetration  of  piles,  6  to  24  feet ;  average,  about  14  feet.  In  this 
connection,  the  aids  and  resistances  to  penetration  of  piles  sunk  by  the  jet  are  meet 
important  topics.  In  this  season's  work,  the  earlier  part  was  larjgely  experimental  and 
the  full  capacity  of  the  plant  hardly  brought  out  because  of  the  imperfection  of  certain 
details,  afterward  modified  and  more  or  less  perfected.  I  have  no  doubt  that  th« 
weakest  point  of  the  season's  plant  was  the  method  of  Jet  application.  In  general  it 
was  convenient  and  effective,  but  if  a  staple  gave  out  or  the  marline  parted,  the  pile 
should  have  been  pulled  up.  In  the  latter  part  of  the  work,  after  experience  was 
gained,  the  pile  was  taken  out  and  set  properly,  but  possibly  the  want  of  penetra- 
tion in  the  early  work  may  be  attributed  as  much  to  the  slipping  of  the  nozzle  frooi 
its  proper  position  as  to  the  obstructing  influence  of  impenetrable  substrata. 

Piles  which  only  penetrated  the  surface  stratum,  usually  very  light  in  character,  were 
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)u  obaerved  to  have  moved  bodily  downBtream  several  feet  and  with  some  inclina- 
I  in  that  direction.  When  they  penetrated  only  one  of  the  hard  substrata  they 
lid,  if  inclined  at  all,  tip  slightly  downstream  as  if  rotating  about  the  point  of 
letration  of  the  hard  layer. 

Occasionally  the  jet,  usually  applied  at  the  side  of  the  pile,  would  apparently  dig  a 
e  in  bard  strata  not  concentric  with  the  pile-butt,  and  some  time  would  be  taken 
in  dropping  the  pile  in.  Toward  shore  these  hard  layers  of  clay  and  coarse  sand, 
>r%>ximating  to  ^rravel,  appear  thicker  and  nearer  together. 

bave  observed  instances  where  the  resistances  to  pile  sinking  might  be  attributed 
the  aggregation  of  coarse  sand  and  gravel  at  the  bottom  of  a  jot-hole  sufficient  to 
>vent  further  excavation,  as  the  jet  had  not  power  enough  to  force  the  pebbles  up 
i  out  of  the  hole.  The  head-line  strain  used  to  add  energy  to  the  descent  of  the  pile, 
regarded  as  indispensable.  It  should  be  applied  intermittently  and  always  as  nearly 
possible  in  the  direction  of  the  pile's  axis.  A  certain  amount  of  jarring  or  lateral 
»tion  during  the  descent  of  the  pile  will  greatly  accelerate  it,  and,  in  many  cases  is 
lo  indispensable.  To  supply  this  motion  effectively  and  simply  is  still  a  matter 
jniring  some  further  study.  An  estimate  of  a  maximum  attainable  speed  for  ten 
urs  presupposes  that  the  apparatus  is  in  good  working  order,  that  conditions  of  the 
rer  and  weather  are  favorable,  that  the  piles  are  delivered  in  the  right  shape  and 
it  enough,  and,  more  than  all,  that  the  foreman  has  brains  enough  to  and  does  work 
e  outfit  for  all  it  is  worth.  We  will  suppose  a  bent  to  be  completed  and  the  outfit 
»dy  to  make  a  fleet:  Time- of  fleet,  dnring  which  hose,  hoist,  and  heel-line  attach- 
ants  are  made,  should  not  exceed  three  minutes:  hoist  to  position,  one  minute;  sink- 
g,  average,  three  uiiuutt*H;  casting  loose  the  pile-set  and  swinging  out,  if  necessary, 
ree  minutes,  during  which  time  another  pile  is  made  n«ady;  hoist  to  position,  one 
inute;  sinking,  three  minntes;  time  between  twosuccesAive  fleets,  say  tifteeD  minutes 
>T  bent,  four  bents  per  hour;  forty  bents  or  eighty  piles  per  dav  of  ten  hours.  This 
ay  not  be  the  maximum  theon^tical  capacity,  but  it  is  au  ample  estimate  possibly 
racti  cable  by  a  good  plant  and  a  well-trained  crew.  One-half  this  maximum,  twenty 
mts  or  400  linear  feet  of  dike  per  day  of  ten  hoars,  is  a  pretty  good  average;  600 
Dear  feet  can  easily  be  attained  by  good  plant  and  crew  under  ordinary  ciroom- 
ances. 

The  greater  the  inclination  of  the  current  with  the  dike,  the  greater  the  difficulty 
I  making  the  fleet.  Conclusions  as  U^  the  proper  inclination  of  dike  must  soon  be 
3ached  experimentally,  and  until  then  it  is  not  pertinent  to  put  limitations  upon  the 
ze  and  arrangement  of  the  barges. 

The  time  required  to  make  fleet  is  nearly  independent  of  width,  weight,  or  number 
f  necessary  barges,  if  only  one  rests  against  the  finished  bents,  and  the  center  of  the 
bream's  pressure  on  the  system  is  above  the  point  of  contact  with  the  last-finished 
cut.  The  time  wasted  in  putting  in  a  thousand  feet  of  dike  is  appalling,  and  is  simply 
he  aggregate  of  a  thousand  an(f  one  little  delays^  insignificant  in  tnemselves  but 
>rmiaable  in  the  grand  total.  By  careful  observation  and  management,  devices  and 
lethods  may  be  worked  up,  and  these  leakages  stopped. 

A  most  troublesome  cause  of  delay  is  in  tne  numerous  lines  necessary  to  work  the 
lant.    These  should  be  made  as  few  as  is  consistent  with  safety  and  speed. 

In  the  first  place,  the  plant  should  be  simple  and  strong,  but  when  small  or  perish- 
ble  details  are  unavoidable,  duplicates  should  be  kept  on  board  and  ready  to  adjust 
.t  a  moment's  notice. 

In  a  drilled  crew  every  man  should  have  his  particular  duty  to  perform  and  enough 
»f  it  to  keep  him  from  losing  interest  in  his  work.  It  is  hardly  pertinent  to  enlarge 
ipon  the  advantages  of  a  good  crew  in  this  connection,  but  the  man  who  spends  all 
lis  time  in  elaborating  his  plant  and  allowing  roustabouts  to  run  it  would  do  as  good 
work  from  a  skiff  with  a  hand-pump.  When  the  financial  aspect  of  affairt  will  war- 
■ant  it,  a  picked  crew  paid  by  tne  year  shonld  be  employed,  and  the  spring  spent  in 
Iriving  piles  rather  than  in  educating  a  grotMi  gang. 

The  following  is  a  statement  of  the  cost  of  Uie  pile  and  tripod  dike  work  of  this 
leason: 

LABOR. 

Pile  screen  dikes,  1H82 : 

Supports $1, 628  41  or  22i  cents  per  linear  foot. 

Screen 595  27  or   8J  cents  per  linear  iFoot. 

Anchorage 629  05  or   8|  cents  per  linear  foot. 

MATERIAL. 

Pile  screen  dikes,  1882: 

Supports 3, 392  37  or  49    cents  per  linear  foot. 

Screen 326  31  or    4-^  cents  perjinear  foot. 

Anchorage 122  03  or    If  cents  per  linear  foot. 

Total  cost 94f  cents  per  linear  foot. 
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LABOR. 

Shore  dikes,  1882: 

8apport8 57  13  or  H  cents  per  lineftr  feoi 

Screen 49  86  or  li  cents  i>er  linear  fw^ 

Anchorage 82  56or  2^  cents  i>er  linear  £»(. 

MATEBIAL. 

Wire 150  00  or  3Vr  cents  per  linear  fo«. 

Total  cost 8J  cents  per  linear  foft. 

8XJRVBYS. 

A  complete  surrey  of  the  reach  was  hegnn  in  Septemher  and  completed  dniiat 
December. 

Discharge  observations  at  Florence  have  been  in  progress  during  the  month  of  Jos 
and  are  not  yet  completed. 

A  set  of  charts  of  comparative  cross-sections  accompanying  will  illustrate,  widi<« 
further  comment,  the  changes  brought  about  by  the  training  works. 

I  desire  to  recocniize  at  tne  cloBe|of  the  season's  operations  the  valuable  aasisiMff 
of  lir.  Wynkoop  Kiersted,  Jr.,  assistemt  engineer,  in  surveys,  and  of  Mr.  A.  J.  GroTS 
in  construction. 

SUPPLEBfENTAL 

After  writing  the  above,  about  1,200  linear  feet  of  the  profile  dike  work  alon^  & 
line  of  proposed  Iowa  shore  was  scoured  out.  The  break  begins  at  1,000  feet  bekv 
the  upper  end  of  the  dike. 

The  work  withstood  the  strain  so  long,  however^  that  I  do  not  regard  the  dami^ 
as  of  any  particular  moment.    The  cross-sections  indicate  that  the  result  sought  ht 
been  fairly  well  obtained  in  clearing  out  the  Florence  Pocket  Bar  and  forcing  tk 
channel  into  the  pocket. 
Very  respectfully  submitted. 

Charles  S.  Pease, 
AsBtstant  EngUm 
MaJ.  Charles  R.  Suter. 

Corps  of  EngineerSf  U,  S,  A, 


S  14. 
IMPROVEMENT  OF  MISSOURI  RIVER  AT  SIOUX  CITY,  IOWA. 

During  the  past  season  a  wire-screen  dike  was  projected  &om 
right  bank  of  the  river  2  miles  above  Sioux  City,  its  object  being  to  regt 
late  the  channel  in  front  of  Sioux  City.  This  work,  which  was  succesr 
ful,  will  be  extended  during  the  present  season,  and  the  Covington  i^ 
vetment  will  be  extended  and  strengthened  if  necessary,  the  work  beii* 
done  under  an  allotment  from  the  general  appropriation  for  improviif 
Missouri  Biver  from  its  mouth  to  Sioux  City,  Iowa. 
(I  The  work  was  in  charge  of  Assistant  S.  H.  Yonge. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  p^ 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  at  Leayenwortn,  Kans. 

Amount  of  revenue  collected  at  Omahai  Nebr.,  during  fiscal  year  ending  June  % 
1882,  was  $4,525.82. 

Money  statement 

July  1,1881,  amount  available |ll,077fi 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1881 10,5965 

July  1, 1882,  amount  available 4t?l^ 
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REPORT  OF  MR.   SAMIIEL  H.   YONGB,   ASSISTANT  ENOLNEER. 

Sioux  City,  Iowa,  June  30, 1882. 

Major  :  I  have  the  honor  to  sabmit  the  following  report  of  operations  conducted  at 
8ioux  City,  Iowa,  for  the  fiscal  year  ending  June  30,  1882: 

Darin|r  the  early  part  of  the  year  the  barges  and  other  plant  necessary  for  construct- 
ing the  proposed  training  works  in  the  vicinity  of  Sioux  City  were  completed  and  the 
machinery  set  up  and  tested. 

It  being  impossible  to  procure  piling  until  after  the  June  rise  of  1881  had  passed,  it 
was  decided  to  suspend  operations  until  the  spring  of  1882. 

It  was  believed  that  works  constructed  so  late  in  the  season  at  alow  stage  of  water 
wotild  not  produce  results  of  any  material  benefit.  The  barges  belonging  to  the  work 
were  therefore  hauled  out  on  the  bank  and  placed  in  charge  of  a  watchman. 

The  river  opened  March  3,  and  preparations  for  work  were  begun  early  in  April. 
These  preparations  were  completed  April  19 ;  the  plant  was  then  towed  to  the  site  of 
the  proposed  work,  and  operations  were  commenced  April  29. 

Owing  to  changes  in  the  regimen  of  the  river  above  Sioux  City,  slight  modifica- 
tions were  made  in  the  lines  of  the  project,  as  proposed  in  my  letter  of  June  21,  1861. 
The  new  lines  are  shown  on  drawing,  marked  Plate  I.  It  is  proposed  by  these  works 
to  contract  the  river  to  a  proper  width  and  to  train  it  along  the  Sioux  City  front,  re- 
storing approximately  the  shore  lines  as  they  existed  previous  to  1870,  elongating  the 
stream's  thalweg  about  10  per  cent.,  with  a  view  to  effecting  a  decrea6e  of  slope,  there- 
by improving  navigation  and  providing  a  better  harbor  at  Sioux  City. 

The  portion  of  the  project  selected  for  the  season's  work,  and  which  was  completed 
May  27 f  is  shown  on  Plate  I.  It  extends  from  A  to  B,  a  distance  of  1,315  feet,  gradually 
leaving  the  shore  of  Willow  Island  until  at  its  low  er  extremity  the  distance  m>m  this 
bank  in  300  feet. 

The  work  consists  of  a  longitudinal  training  dike,  forming  the  concave  side  of  a 
bend  of  10,000  feet  radius.  The  details  of  its  construction  are  as  follows :  Two  par- 
allel rows  of  piles  were  sunk  14  feet  apart  in  14  feet  bents.  The  stream  line  of  piles 
was  braced  longitudinally  by  waling  7  inches  in  diameter,  notched  out  and  drift- 
bolted  to  the  piles ;  the  two  lines  were  connected  by  diagonal  braces  of  cottonwood 
poles  about  6  inches  in  diameter,  wired  together  at  their  intersection,  and  spiked  to 
the  piles.  The  plane  of  the  bracing  system  was  placed  slightly  above  that  of  ordinary 
high-water.  A  line  of  wire  netting,  stretched  along  the  face  of  the  stream  line  of  piles 
and  attached  to  the  waling  and  piles  by  wire  and  staples,  forming  a  continuous  screen, 
eompleted  the  construction  of  the  dike. 

The  netting  was  not  anchored,  there  being  no  rock  on  hand  and  no  means  available 
for  procuring  it. 

The  netting  was  manufactured  during  the  summer  of  1881,  of  No.  12  annealed  wire, 
in  sections  varying  from  8  by  20  feet  to  19^  by  34  feet.  Its  mesh  was  diamond  Bhai>e 
12  by  12  inches,  and  a  strand  of  No.  8  wire  was  used  for  selvage.  Owing  to  the  small 
balance  of  ^nds  available  for  construction  the  work  done  was  limited  m  extent.  It 
has,  however,  furnished  a  class  of  experience  thai  will  be  valuable  in  future  opera- 
tions. 

The  material  composing  the  bed  of  the  river  in  the  vicinity  of  the  work  consists 
of  a  very  compact  clay,  deposited  by  the  Big  Sioux  River,  which,  previous  to  the  cut- 
off of  1876,  had  its  confluence  with  the  Missouri  about  1  mile  above  Sioux  City.  This 
clay  is  overlaid  by  fine  sand,  deposited  by  the  Missouri,  which  scours  out  daring 
flood  H. 

The  pile-sinking  plant  consisted  of  two  barges ;  one,  82  by  16  feet  by  34  inches,  carry- 
ing a  boiler,  steam-pump,  and  steam- windlass;  the  other,  35  by  18  feet  by  34  inches, 
«arr>'ing  a  boom  derrick  and  an  elevated  platform.  The  derrick  was  placed  near  the 
middle  of  the  boat,  and  was  stayed  by  two  stiff  guys  on  the  side  next  the  large  barge, 
and  two  wire-rope  guys  at  the  stern,  allowing  the  boom  a  clear  swing  over  the  bow 
and  one  side.  The  elevated  platform  across  uie  bow  of  the  boat  was  .^  by  17|  feet, 
carried  by  seven  frames  10  feet  high,  spaced  2|  feet.  The  arrangement  of  barges  when 
in  position  for  work,  and  the  disposition  of  machinery  and  appliances,  is  shown  on 
Plate  II.  An  open  flat-boat,  45  by  12  feet  by  30  inches,  laid  alongside  the  derrick 
barge,  carried  the  supply  of  piles. 

The  pump,  which  was  of  the  Worthington  duplex  type  with  inside  plungers,  10-6 
by  10  inches,  having  a  rated  maximum  capacity  of  245  gallons  per  minute,  supplied 
the  water-jet.  The  windlass  was  one  of  standard  pattern,  manufactured  by  Copeland 
and  Bacon,  with  one  8  by  8  inch  cylinder,  geared  one-sixth,  and.providea  with  two 
8-inch  heads. 

Different  ways  of  preparing  the  butt  end  of  the  piles  to  receive  the  pipe  nozzle  were 
tried,  several  of  which  are  shown  on  Plate  III,  Figs.  2  to  6.  The  best  results  in  sink- 
ing piles  and  withdrawing  piles  were  obtained  in  using  the  grooved  form  shown  in 

The  water  connections  between  the  pump  and  i)ile  consisted  of  21^  feet  of  2f-inoh 
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pipe,  terminating  in  a  vertical  pipe  of  same  diameter  11^  feet  long,  placed  on  Ik 
machinery  barge  near  the  elevated  platform ;  to  this  wab  attached  a  50-foot  length  tf 
S^inoh  rubber  nose;  to  this,  again,  a  2-inch  discharge  pipe  17|  feet  long,  with  a  i»> 
verse  bend  at  its  lower  end  terminating  in  a  nozzle  l{  inches  in  diameter. 
The  details  of  the  nozzle  and  its  application  to  the  pile  are  shown  on  Plate  HI, 

To  prevent  the  pipe  slipping  or  being  poshed  out  of  the  groove,  two  6- inch  c« 
spikes  were  driven,  as  shown  in  Fig.  6,  Plate  III.  A  lai^e  staple  encircling  the  nozzh 
end  of  pipe  would  oe  an  improvement  on  this  detail.  The  upper  end  of  the  pipe  ws 
held  by  a  half-inch  line  passing  down  through  a  staple,  thence  to  the  upper  end  ttf 

Sile.  The  method  pursued  of  handling  aud  sinking  piles  was  briefly  as  follows:  The 
own-haul  and  pipe-fastening  lines  were  made  fast  oy  a  timber  hitch  near  the  heai 
of  the  pile,  and  a  chain  sling  for  hoisting^  was  made  fast  at  its  middle.  The  pile  vi» 
then  lifted  by  derrick  and  swun^  to  the  intersecting  angle  of  the  two  boats,  the  pip 
was  insested  in  the  groove,  and  its  head  secured  by  the  pipe-fastening  line  paasiu 
through  staple.  The  pile  was  then  secured  loosely  by  chocks  in  the  glides  fastened 
to  platform,  pump  started,  pile  lowered  to  bottom,  down-haul  led  to  winch-head,  and 
a  slow  steady  pressure  applied.  When  sunk  to  a  required  depth,  the  pipe-fasteniag 
line  was  cast  off  and  the  pipe  withdrawn  by  derrick,  the  water  being  shut  off  alter 
thepipe  was  started  up. 

The  amount  of  pressure  applied  to  head  of  pile  was  estimated  to  be  from  2,000  to  Zf5i» 
pounds.  When  working  m  a  sluggish  current  it  was  found  necessary  to  retain  the 
pressure  on  the  pile  for  about  one  minute  to  allow  it  to  become  bedded.  In  a  strong 
current  this  was  unnecessary,  and  the  down-haul  line  was  cast  off  as  soon  as  the  pipe 
was  withdrawn.  In  several  instances,  when  the  pile  refused  to  penetrate  deeper  'a 
the  clay,  the  nozzle  pipe  was  withdrawn  without  stopping  the  pump,  and  preasnie 
being  again  applied  to  the  pile  it  was  forced  down  an  additional  depth  of  m>m  2  to 
4  feet.  If  the  descent  of  tne  pile  was  checked,  as  sometimes  occurred  from  forcing 
it  down  too  rapidly,  it  was  hoisted  about  two  feet  and  the.  Jet  allowed  to  clear  the 
way,  when  the  operation  of  sinking  was  continued.  Attempts  to  aid  the  descent  <rf 
thepile  by  jarring  or  imparting  a  lateral  motion  produced  little  or  no  effect. 

The  steam  pressure  at  boiler  varied  in  different  cases  from  40  to  80  pounds.  The 
speed  of  running  pump  was  from  forty  to  sixty  strokes  per  minate  for  each  plunger, 
being  regulated  oy  the  throttle- valve,  which  could  not  be  opened  more  than  abont  two- 
thirds  for  boiler  pressures  exceeding  60  pounds  without  drawing  over  water  from  the 
boiler,  causing  the  pump  to  pound  badly. 

From  experiments  made  with  Mtreams  playing  in  the  open  air,  the  efficiency  of  the 
pump  was  ascertained  to  be  about  80  per  cent,  of  its  rated  capacity  at  working  speeds. 
The  quantity  of  water  used,  therefore,  varied  from  80  to  120  gallons  per  minute.  The 
following  table  contains  some  of  the  data  collected  in  these  experiments,  and  covers  the 
limits  of  pressure  and  discharge  used  at  this  point  in  pile  sinking.  The  nozzle  press- 
ures were  determined  from  friction  co-efficients  given  in  Ellis's  work  on  Fire  Streams. 
The  water-discharge  connections  wore  the  same  as  used  in  pile  sinking,  with  the  omis- 
sion of  the  11^  foot  section  of  2^inch  pipe. 

TABLE. 


Throttle  open  (r«tiuiat6<l) 

StMun  pressare  at  boiler pounds.. 

Water  pressure  at  pump do 

Knmber  of  strokes  per  minute  each  plun- 
ger  do  ... 

Duoharge  per  minute  in  gallons do. . . . 

Friction  loss  in  hose  and  pipes do. . . . 

Calculated  nozzle  pressure do ... . 

Distance  of  solid  stream  in  feet* 

Spray  to  ground 

Total  distance 


One-third.    :  Two-tbirds. 

40  1  40 

35  '  45 


40 
60 
3 
32 
25 
40 
00 


45 
BO 

3.4 
41.6 
20 
50 
80 


One-third. 

Two-thirds. 

80 

80 

60 

84 

62 

75 

104 

150 

4.5 

9.2 

55.5 

74.8 

15 

None. 

45 

00 

68 

102 

*  Distance  of  solid  stream  was  measured  by  distance  finom  nozzle,  at  which  the  stream  enlarged  to 
abont  8  inches  in  diameter. 

As  there  were  no  other  barges  on  hand  besides  those  described ,  it  was  necessary  to 
attach  the  bracing  system  as  the  work  progressed,  so  that  but  one  crew,  consisting  of 
engineer,  boatman,  and  four  or  five  laborers,  was  engaged  alternately  in  sinking  and 
bracing. 

The  piles  were  tamarac  and  Norway  pine,  30  to  40  feet  long,  8  to  12  inches  butt 
diameter,  and  not  over  6  inches  out  of  wind.  The  depth  of  water  in  which  work  was 
carried  on  varied  from 2  to  15  feet ;  the  current,  at  times,  was  sluggish,  though  generally 
very  swift,  depending  in  a  great  measure  on  the  force  and  direction  of  the  wind.  Tbi 
time  occupied  in  shifting  position  of  barges  and  sinking  two  piles,  with  an  average 
penetration  of  23  feet,  under  favorable  circumstances,  was  about  15  minutes.     As  the 
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work  progressed  and  the  manipulAtion  of  the  appliances  became  better  understood,  the 
improvement  in  speed  was  marked.  During  the  first  and  second  weeks  an  average 
penetration  of  about  28  feet  per  hour  was  attained ;  during  the  third  week,  40  feet ;  the 
fourth  week  100  feet,  and,  during  the  last  day'b  work  the  average  speed  was  130  feet 
per  hour.  The  average  penetration  per  pile  throughout  the  work  was  about  23  feet, 
10  of  which  was  through  sand  and  13  through  clay.  The  maximum  penetration  wa» 
29  feet,  11  of  sand  and  16  of  clay.  Only  two  piles  were  sunk  to  a  less  depth  than  17 
feet  and  very  few  less  than  23  feet. 

These  results  show  the  feasibilitv  of  obtaining  dlep  penetration  for  piling  through 
tough  clay  with  the  water-jet,  audit  is  believed  that  with  slight modincations  in  the 
details  of  some  of  the  appliances,  penetration  of  35  feet  in  clay  can  be  made  if  desir- 
able, and  that  with  a  trained  crew  and  one  set  of  plant  a  working  speed  of  1,800  feet 
penetration  per  diem  is  attainable. 

The  principal  modifications  in  the  plant  used  at  Sioux  City  would  consist  in  a  larger 
boiler  with  abundant  steam  space  so  as  to  run  the  pump  to  its  full  capacity,  and  a 
more  perfectly  constructed  discharge  pipe  3  inches  in  diameter  with  l|-inch  smootli 
nozzle.  As  an  example  of  the  great  economy  both  in  time  and  cost  of  the  water -jet 
system  of  pile  sinking  over  that  of  using  the  ordinary  pile-driver,  it  may  be  cited  that 
under  circumstances  very  similar  as  to  character  of  material,  &c.,  to  those  under 
which  the  Sioux  City  dike  was  constructed,  an  average  day's  work  for  a  crew  with 
pile-driver  on  barge,  in  this  vicinity,  is  four  to  five  piles  driven  from  15  to  20  feet,  or 
a  maximum  penetration  of  100  feet  per  diem. 

Bad  weather  and  unavoidable  delays  in  setting  materials  on  the  ground  caused 
many  interruptions  to  the  work  and  increased  its  cost. 

The  following  is  a  detailed  statement  of  the  cost  of  dike  per  running  foot : 

STATEMENT. 

Material :  Cost 

Piles to  57.47 

Walings 12.26 

Bracing  poles 5.05 

Drift  bolts,  spikes,  staples,  and,  etc 2.20 

Netting 2a  00 

Fuel  (lor  steaming)    2. 27 

Total  cost  of  material  per  running  foot |1  07. 25* 

Labor: 

Grooving  piles |0  02.56 

Sinking  piles 07.01 

Waling  and  bracing 08. 15 

Attaching  netting 01.36 

Transporting  material,  dec,  to  dike 11.04 

Engineering,  superintendence,  watching,  &,c 28. 13 

Tot<al  cost  of  labor  per  running  foot 0  58.25 

Total  cost  of  dike  per  running  foot 1  65. 50 

The  net  cost  of  labor  and  fuel  per  foot  of  penetration  was  2.8  cents. 

Under  the  head  of  material  it  will  be  observed  that  the  items  of  piles  and  waliuffa 
were  ex|>en8ive ;  this  was  due  to  scarcity  of  suitable  timber  in  this  neighborhood, 
makiog  it  necessary  to  procure  the  supply  from  Wisconsin.  Under  the  head  of  labor 
the  cost  of  engineering,  superintendence,  &.C.,  is  disproportionately  in  excess  as  com- 
pared with  total  cost  or  labor;  this  resulted  from  interruptions  to  the  work  by  stormy 
weather  and  the  limited  supply  of  plant  which  prevented  the  employment  of  a  larger 
force.  This  item  would  be  reduced  to  an  insignificant  sum  in  carrying  on  works  of 
any  magnitude. 

The  work  has  thus  far  withstood  the  high  water  satisfactorily,  and,  though  the 
force  of  the  current  along  the  Une  of  the  dike  has  been  at  times  very  severe,  none  of 
the  piles  have  been  washed  out. 

The  only  dan' age  suffered  was  occasioned  by  a  large  mass  of  heavy  drift  lodging 
between  the  piles  and  foruiing  an  immense  wreck  heap,  which  resulted  in  breaking 
off  the  piles  and  destroying  about  200  feet  of  dike  at  the  lower  end.  The  occurrence 
of  such  accidents  can  be  readily  guarded  against  in  future  works  by  using  heavier 
piling  for  exposed  positions. 

The  effect  produced  by  the  dike  after  the  June  rise  began,  in  changing  the  shape  of 
the  cross-section  and  distributing  the  flow  of  the  stream  opposite  Sioux  Uity,  has  been 
very  satisfactory,  exceeding  in  extent  what  had  been  anticipated. 

During  the  present  June  rise  the  center  of  gravity  of  the  Sioux  City  discharge  sec- 
tion has  moved  toward  the  Iowa  shore  about  100  feet,  whereas  the  tendency  at  flood 
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stages  daring  the  last  few  years  has  been  in  the  opposite  direction.  Ab  no  change  tf 
any  importanoe  in  the  regimen  of  the  river  has  occurred  between  the  head  of  Wukr 
Island  and  Sioux  City,  this  effect  must  be  ascribed  to  the  action  of  the  dike,  and  ws- 
rants  the  opinion  that  useful  results  of  a  positive  character  would  be  aeonred  byi 
further  extension  of  the  work  downstream,  and  giving  it  the  proper  reinforcemeait  of 
supplementary  cross-dikes^  connecting  it  with  the  right  bank. 

As  to  the  final  results  of  the  work  in  its  incomplete  state,  little  can  be  predicted  ii 
advance  of  the  low  water  stage. 

At  the  close  of  operations  last  iftonth  the  barges  and  other  public  property  wen 
taken  to  Sioux  City  and  laid  up  in  aplaoe  of  saroty. 

In  conducting  the  work  at  Sioux  City  I  have  been  assisted  by  Mr.  R.  H.  Baeot  ii 
an  efficient  manner. 

I  am,  mi^or,  very  respectfully,  your  obedient  servant. 

Samxtel  H.  Yokos. 

Atnatant  Kmgimeer. 
Maj.  Charles  B.  Sutbr, 

Cwrpn  of  Engineer B,  U,  S,  A, 


S  15. 

IMPROVEMENT  OF  MISSOURI  RIVER  AT  VERMILLION,  DAKOTA. 

The  cut-off  at  Butler's  during  the  spring  of  1881  having  averted  the 
danger  that  threatened  the  town  of  Vermillion,  the  work  was  tranfi- 
ferred  to  a  point  14  miles  above,  where  the  conditions  were  favorable^ 
and  the  systematic  regulation  of  the  river  was  begun.  A  wire-screen 
dike,  with  pile  supports,  was  run  out  from  the  right  bank  to  a  length  of 
S,000  feet,  and,  although  it  had  only  been  barely  completed  at  the  dost 
of  the  fiscal  year,  the  results  obtained  have  been  quite  remarkable,  as 
shown  by  photographs,  &c.,  appended  to  the  accompanying  report  of 
Assistant  G.  F.  Potter,  who  had  charge  of  the  work. 

In  accordance  with  your  instructions,  this  work  will  be  turned  over 
to  Gapt.  Edward  Maguire,  Gorps  of  Engineers,  U.  S.  A. 

The  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  port 
of  delivery  is  Omaha,  Nebr.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  Omaha,  Nebr.,  during  fiscal  vear  ending  June  36, 
1882,  was  $4,525.82. 

Money  statement, 

July  1,  1881,  amount  available $19,585  U 

Amount  received,  sales  of  fuel  to  officers 19  IS 

19, 604  « 
July  1.  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1881 15,092  4b 

July  1,  1882,  amount  available 4,511  S 


BEPORT  OF  MR.   CHARLES  F.  POTTER,  AfiSISTAMT  BNGINBBR. 

VBRMn.TJoy,  Dak.,  Jt»2y  1,  1882. 

Major:  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  improT- 
ing  Missouri  River  in  the  vicinity  of  Yermillion,  Dak.,  for  the  year  ending  Jane  90, 
1882.  The  work  of  construction  consisted  chiefly  in  carrying  oat  the  project  Babmitted 
February  7,  1882. 

A  dike  8,000  feet  in  length  has  been  constructed,  commencing  900  fSset  above  A  ^ 
and  running  on  a  curve  of  6  miles  radius,  as  indicated  on  map. 

The  plant  was  built  at  Tankton,  Dak.,  during  the  fall  and  winter,  in  acoordantf 
with  plans  submitted  June  18, 1881.  Yankton  was  chosen  as  a  favorable  point  for  bott- 
building,  as  it  has  superior  advantages  in  cost  of  transportation  of  material  and  is 
existing  steamboat-ways  favorably  located  for  launching.    The  boats,  five  in  nnmbtf, 
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iK'ero  launched  as  soon  as  the  ice  permitted,  and  were  floated  to  the  scene  of  this  sea- 
son's operations,  reaching  there  on  April  11. 

Considerahle  time  was  then  spent  in  making  preparations  for  dike  work,  as  in 
quarrying  rock,  preparing  piling,  completing  netting  machine,  and  building  lodging 
and  tool  nouses. 

The  dike  was  commenced  the  last  week  in  April.  It  consisted  of  piling  sunk  yerti- 
cally,  20  feet  apart,  on  the  line,  and  connected  with  horizontal  waling-drifb  bolted  in 
place.  The  wire  screen  was  anchored  at  the  ground  edge  and  securely  fastened  to 
the  waling  at  the  other. 

The  low  stage  of  water  during  the  month  of  May  caused  much  inconvenience,  as 
at  several  points  on  the  line  of  dike  water  was  insufficient  to  float  the  boat. 

The  work  was  suspended  a  short  time  previous  to  the  June  rise,  in  order  to  allow  a 
a  naviffable  channel  to  develop  on  the  Dakota  side  between  A  8  12  and  14,  as  the 
main  channel  at  this  time  was  nearly  crossed  by  the  dike.  Before  work  could  be 
resumed,  the  rise,  with  its  heavy  drift,  reached  us,  rendering  the  boats  unsafe  in  the 
strong  current. 

The  wire  netting  attached  to  the  piling  resisted  the  drift  for  one  week  of  the  rise 
without  any  material  weakening,  but  after  that  time  the  wires  broke  rapidly  under 
the  heavy  and  accumulating  loaid  oiddbrU.  At  this  time,  however,  a  bar  nad  formed 
behind  and  along  the  entire  line  of  the  screen  from  1  to  3  feet  below  the  surface  of 
the  water.  As  soon  as  the  breaking  of  the  wires  was  noticed,  the  placing  of  a  second 
screen  over  the  first  one  was  begun. 

On  June  21  the  course  of  the  river  changed  above  Saint  Helena  Island,  which  resulted 
in  the  current  striking  the  Dakota  bank  a  short  distance  above  the  head  of  the  work, 
then  crossing  and  striking  the  dike  opposite  A  7  at  an  angle  of  about  QXP, 

In  a  short  time  a  break  was  made,  which  increased  to  a  considerable  length  during 
the  day  and  night.  The  following  day  the  direction  of  the  current  changed  back, 
running  with  tne  dike  and  cutting  a  small  channel  behind  it.  A  force  has  been  em- 
ployed during  the  past  week  in  repairing  the  break  by  means  of  stiff  weeds. 

A  continuous  buoy-dike  was  intended  for  this  purpose,  but  it  was  found  too  difficult 
to  place  in  position,  owing  to  the  drift  and  swift  current.  As  soon  as  the  drift  will 
permit  and  the  weeds  shall  have  produced  their  effect,  piling  will  be  sunk  and  the 
former  dike  replaced. 

The  effect  of  the  dike  has  already  been  good  in  the  bend  between  A  10  and  A 14, 
but  this  bend  is  not  yet  sufficiently  developed  to  warrant  an  expenditure  of  money  in 
revetment.  It  is  thought,  however,  that  by  August  the  bend  will  have  attained  the 
desired  shape,  and  protection  of  its  banks  will  then  be  in  order. 

During  the  winter,  while  the  river  was  frozen  over,  levels  were  carried  across  at 
various  points,  and  bench-mark  stations  established  on  the  Dakota  side,  all  levels 
haying  been  previously  run  on  the  Nebraska  side.  A  cross-section  of  the  valley,  just 
above  Vermillion,  was  leveled,  and  probings  made  to  rock  at  several  stations  on  the 
section. 

JET  PILE  SINKING. 

The  apparatus  used  for  sinking  piles  consists,  mainly,  of  a  boat  82  by  18  by  3  feet, 
carrying  a  derrick  with  22  feet  mast  and  24  feet  boom,  a  10-5^  b^  10  incn  duplex 
pressure  pump,  and  a  steam  windlass  for  lifting.  Steam  was  supplied  to  the  pump 
and  windlass  by  an  8i-foot  by  37-inch  upright  boiler.  A  boat,  35  bv  16  feet,  used  as 
a  tender,  and  placed  across  the  end  of  the  larger  one,  carries  a  platform,  from  which 
the  pile  is  guided  while  it  is  sinking.    ' 

A  2i-inch  gas-pipe,  connected  by  hose  to  the  pump,  is  placed  on  the  side  of  the  pile 
and  the  jet  applied  at  the  bottom,  as  shown  in  accompanying  illustration.  A  nozzle 
is  formed  bv  drawing  out  the  end  of  the  pipe  firom  2^  inch  to  1}  inch  diameter. 

The  depth  of  penetration  has  not  been  as  great  as  desired,  tJie  average  being  about 
17  feet  and  the  maximum  22  feet.. 

The  need  of  a  larger  pump  is  felt.  We  have  used  on  an  average  200  gallons  of 
water  per  minute  at  60  pounds  pressure,  steam  pressure  being  at  dO  pounds.  A  pump 
with  a  capacity  of  300  gallons  per  minute  at  70  pounds  water  pressure  would  be  nearer 
the  size  required.  The  best  working  speed  attained  in  sinjdng  thns  far  is  thirty- 
eight  piles  in  six  consecutive  hours. 

The  piling  used  were  not  less  than  6*  inches  in  diameter  at  the  smaller  end,  and 
ranged  from  25  to  40  feet  in  length.  It  is  thought  that  a  diameter  of  10  inches  at  the 
smaller  end  would  be  more  satisfactory. 

WIRE  NETTING. 

The  netting  or  screen  wire  was  made  continuous  from  a  boat,  and  varied  in  width  with 
the  depth  of  water.  For  the  first  7,000  feet  of  dike  no  water  was  found  over  6  feet 
deep  at  the  time  the  screen  was  made,  consequently  30  feet  was  adopted  for  the  width 
over  this  portion.  When  deep  water  and  a  strong  current  were  reached,  a  width  of 
15  feet  was  added  to  the  screen.    The  selvage  edges  were  re-enforced  by  a  strand 
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four  No.  10  wires,  one  being  Attached  to  the  waling  and  the  other  anchored  at  m 
bottom  with  10  pounds  of  rock  i>er  linear  foot. 

For  the  30-foot  screen  a  mesh  of  1.75  square  feet  area,  made  of  No.  14  wire,  waamei 
while  for  that  45  feet  wide  the  area  of  mesh  was  doubled  and  No.  12  wire  used. 

The  smaller  meah  has  been  found  to  best  resist  the  action  of  the  drift,  as  logs  stci- 
ing  it  at  a  small  angle  will  either  bound  off  or  lie  alongside,  while  in  the  screen  of  lar* 
mesh  they  will  work  through  and  break  the  wires. 

The  machine  for  making  the  screen  consisted  of  a  drum,  made  in  15-f(M>t  Becti«& 
with  radiating  arms  that  can  be  changed  so  as  to  make  the  diameter  of  the  dni 
adjustable  within  the  limits  of  4  to  6  feet,  and  thus  vary  the  size  of  the  mesh. 

WEEDS. 

The  weeds  now  being  used  for  repairing  the  dike  are  the  old  form  of  stiff  wec«> 
made  in  25-foot  sections,  each  one  being  anchored  with  2  tons  of  rock.  Hardvcat 
brush  is  used,  varying  in  diameter  at  the  butt  from  2  to  4  inches. 

I  desire  to  acknowledge  the  efficient  services  of  Mr.  J.  C.  Meredith,  who  snipen- 
tended  building  the  plant  now  in  use,  and  who  has  since  had  immediate  charge  of  t» 
works  of  construction. 

I  am,  major,  very  respectfully,  your  obedient  servant, 

Chas.  F.  Pottkr, 
AuUtant  £ngimar 
Maj.  Charles  R.  Sutbr, 

Corps  of  Engineers,  U,  S,  A, 


S  i6. 

IMPROVEMENT  OF  MISSOURI  RIVER  FROM  KANSAS  CITY  TO  ITS  MOUTE 

This  appropriation  was  entirely  devoted  to  snagging  operations  whkl 
extended  over  the  river  from  its  mouth  to  Kansas  City,  a  distance  of 
375  miles,  the  snag-boat  H.  G.  Wright  being  employed.  She  was  woii 
ing  near  Miami  at  the  beginning  of  the  fiscal  year,  and  was  keptti 
work  till  December  9, 1881,  when  she  was  laid  up  for  the  winter.  Tlte 
spring  being  early  she  was  started  out  again  February  11,  1882,  and 
worked  till  the  end  of  April,  when  she  was  finally  laid  up  at  SaiiK 
Louis,  the  appropriation  being  about  exhausted.  She  was  in  commissioe 
eight  months  and  worked  six  times  over  the  river  between  Kansas  City 
and  the  month. 

This  work  is  situated  in  the  collection  district  of  New  Orleans,  and  the  nearest  pcit 
of  delivery  is  Saint  Louis,  Mo.     The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  collected  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal  vt^r 
ending  June  30,  1882,  was  $1,676,951.56. 

Table  of  work  done  in  Missouri  River. 
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Money  statement 

July  1,  1881,  amount  available $35,000''' 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1881 34,443^* 


July  1,  1882,  amouut  available 


556  4J 
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S  Z7. 

SURVEY   OF   MISSOURI   EIVER   FROM   ITS  MOUTH   TO   FORT   BENTON, 

MONTANA. 

Daring  the  past  season  a  small  stem-wheel  steamer,  the  Missouri, 
was  purchased  and  fitted  up  for  the  accommodation  of  the  surveying 
party.  After  all  preparations  were  completed,  a  start  was  made  at  Fort 
Kandall,  Dak.,  and  the  survey  was  carried  down  to  connect  with  tiiie 
work  previously  done  below  Sioux  City,  Iowa,  having  covered  a  distance 
of  176  miles  of  river.  The  amount  of  funds  available  would  allow  of  no 
greater  extension  of  the  work.  In  addition  to  this  the  line  of  check-levels 
from  Sioux  City  to  the  mouth  was  completed  and  the  maps  of  previous 
year's  work  prepared  for  publication.  During  the  present  year  it  is  pro- 
posed to  extend  the  survey  a  distance  of  500  miles  and  to  publish  the 
maps  before  alluded  to.  If  the  appropriation  for  next  year  is  available 
in  season  the  party  will  be  kept  in  the  field  throughout  the  summer 
and  fall,  and  a  fair  amount  of  progress  may  be  expected.  The  distance  to 
which  tiiis  survey  has  now  been  carried  renders  it  very  costly  to  trans- 
port the  parties  to  and  from  the  field,  in  addition  to  which  much  vidua* 
ble  time  is  thereby  lost.  It  is  therefore  expedient  in  the  interest  of 
economy  that  the  party  should  be  kept  in  the  field  throughout  the  en- 
tire period  during  which  out-of-door  work  is  possible.  It  is  with  this 
end  in  view  that  the  Estimates  are  made,  and  it  is  earnestly  hoped  tiiiat 
the  full  amount  asked  for  will  be  granted,  as  otherwise  the  time  occu- 
pied in  the  work  will  be  unduly  protracted  and  the  cost  greatly  en- 
hanced. 

If  the  surveying  party  can  be  kept  employed  throughout  the  season 
two  more  years  will  suffice  for  the  completion  of  the  survey,  a  result 
which  in  the  interest  of  all  concerned  is  greatly  to  be  desired. 

The  survey  has  been,  as  heretofore,  in  charge  of  Assistant  D.  W.  Well- 
man. 

Money  statement 

Jaly  1,  1881,  amount  available $33,791  55 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1881 33,446  54 

July  1, 1882,  amount  available 346  01 

Amount  appropriated  by  act  passed  August  2,  1882 40,000  06 

Amount  available  for  fiscal  year  ending  June  30,  1883 40, 346  01 

Amount  (estimated)  required  for  completion  of  existing  project 65, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     50, 000  00 


REPORT  OF  MR.   D.   W.JWELLMAN,  ASSISTAITT  BKOINEER. 

UxiTED  States  Engineer  Office, 

Saint  Louis,  Mo,,  June  30, 18^. 

Major:  I  have  the  honor  to  submit  the  following  report  of  progress  on  the  survey 
of  the  Missouri  River  from  its  mouth  to  Fort  Benton,  Montana,  for  the  year  ending 
June  30,  1882. 

At  the  date  of  my  last  annual  report  the  steamer  which  had  been  purchased  for  use 
on  this  work  was  undergoing  repairs  at  Sioux  City,  Iowa,  and  other  preparations  were 
making  for  the  continuation  of  the  field-work  above  that  point.  At  the  same  time 
two  parties  were  engaged  in  running  a  line  of  check-levels  over  the  ground  covered 
by  the  surveys  of  187&-79,  which  work  they  completed  about  August  20,  1881,  and 
"were  immediately  transferred  to  Sioux  City  and  attached  to  the  party  there  organiz- 


1726      REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

ing  for  the  purpose  above  mentioned.  The  repairs  to  the  steamer  were  finished  aLoil 
the  time  the  level  parties  reached  Sioux  City,  and  on  the  25th  of  Augost  the  paitj 
was  embarked  and  started  for  Fort  Randall,  Dakota,  at  which  point  it  was  proposi^ 
to  begin  the  season's  work,  and  which  was  reached  on  the  evening  of  the  30th  of  tk 
montn. 

The  field  work  was  commenced  on  the  Slst  and  continued  without  intermianon » 
a  connection  with  the  survey  of  1879  at  Sioux  City,  Iowa,  which  was  accomplialK^ 
October  21,  1881. 

A  detailed  account  of  the  organization  of  the  party  and  of  the  field  operations  it 
the  season  is  given  in  my  report  of  December  15,  1881. 

Gauges  for  marking  rise  and  fall  of  water  in  the  river  were  established,  one  ftt  Ftst 
Randall  September  1,  one  at  Running  Water  September  15,  and  one  at  Yankta 
September  27, 

Daily  observations  on  these  gauges  were  taken  until  November  1,  when,  on  aceoot 
•f  the  difficulty  of  obtaining  correct  information  through  the  winter  months,  they  wm 
discontinued. 

The  river,  in  the  month  of  October,  reached  an  extremely  low  stage,  and  from  obtt^ 
vations  on  these  gauges,  together  with  those  from  the  Vermillion  and  Sioux  CitT 
l^auges,  the  approximate  low  water  slope  of  the  river  has  been  deduced  and  is  sbovi 
in  the  accompanying  table. 

As  no  observations  were  taken  on  these  gauges  during  a  high  stage,  no  high  wate 
•lope  can  be  given. 

Since  November  1, 1881,  two  of  the  assistants  and  two  draughtsmen  have  been  » 
gaged  on  the  map  work,  the  condition  of  which  is  as  follows : 

The  twenty-seven  large  maps  of  the  river,  from  the  mouth  to  Sioux  City,  ai«  coa* 
pleted  with  the  exception  of  the  revision  and  correction  of  the  profile  of  water  «- 
face  and  reduction  of  the  levels  to  the  datum  plane  of  the  Saint  Louis  City  direetrii, 
which  work  is  now  going  on. 

The  reduction  of  these  twenty-seven  sheets  to  a  scale  of  1  inch  to  1  mile  has  Ikcb 
finished,  and  the  sheets  are  ready  for  publication  when  ftinds  for  that  pnipose  an 
available. 

The  notes  of  the  survey  of  1881  (Sioux  City  to  Fort  Randall)  have  all  been  platted, 
makinff  six  sheets  of  the  standard  size  for  this  work  (40  by  120  inches,  scale  1  indi » 
1,000  feet),  and  four  of  the  sheets  finished  in  Ink.  These  six  sheets  have  also  bm 
xednced  in  pencil  to  the  scale  of  1  inch  to  1  mile,  and  three  of  them  nearly  finished  ii 
ink. 

As  stated  in  my  report  of  December  15,  1881,  owing  to  the  fact  that  the  oompas 
parties  had  been  dispensed  with,  and  that  for  topography  we  were  dependent  entiidj 
on  the  transit  parties,  the  details  of  the  topography  of  the  valley,  especially  at  adJi- 
tance  from  the  river,  are  not  so  full  as  could  be  wished.  The  general  features,  howent 
are  flilly  shown,  and  the  line  of  the  bluff  when  out  of  reach  or  si^ht  of  the  traaait  par 
ties  is  approximately  defined.  It  is  proposed  when  a  field  party  is  again  organised  fa 
work  above  Fort  Randall  to  detach  small  parties  while  on  the  way  up  to  obtain  to- 
ther  information  in  special  localities,  to  be  added  to  the  maps,  and  for  this  reason  i 
is  recommended  that  the  publication  of  the  maps  of  the  river  above  Sioux  City  be  de- 
ferred until  such  additional  information  can  be  obtained  and  transferred  to  the  nu^ 

The  public  land  surveys  have  extended  along  the  eastern  bank  of  the  Misscnzi 
River  in  the  Territory  of  Dakota,  from  the  mouth  of  the  Big  Sioux  River  to  abon 
Fort  Sully,  excepting  on  tin*  Indian  reservations  on  that  side,  but  time  would ntf 
permit  of  any  coonM'tion  of  iht*  Hurvey  with  the  section  lines.  Our  maps  are  theR* 
fore  without  infoniintioii  regnrding  the  land  surveys. 

1  rt'(*nnimend  that  in  futur«Mit  h'ast  one  compass-man  be  employed  to  make  comwfr 
tions  with  land  liurs  an  otttn  rh  practicable,  and  to  assist  in  defining  lines  of  bill 
when  beyond  the  reach  of  the  transit  parties. 

As  mentioned  in  a  previous  report,  in  order  to  avoid  the  expense  of  organizing  sal 
maintaining  an  independent  \mT\y  for  the  purpose  of  checking  the  level  work,  as  hd 
been  done  below  Sioux  City,  it  was  thougnt  best  to  use  during  the  progress  of  tte 
survey  two  level  parties  instead  of  one  as  heretofore,  each  party  consisting  of  tw 
level-men,  with  necessary  asHistants.  These  parties,  by  dividing  the  estimate  lengtl 
of  a  day's  work,  were  able  to  run  two  continuous  lines  of  levels,  every  sight  of  thea^ 
vance  level  being  checked  by  the  one  following,  and  to  keep  pace  with  the  balance  if 
the  work. 

The  ar.enracy  secured  by  this  method  in  connection  with  a  rigid  system  of  workifil 
was  truly  remarkable,  the  total  range  of  diftereuce  between  the  main  and  check  liDei 
from  the' commencement  to  the  end  of  the  survey  (176  miles)  being  0.095  foot. 

This  result  is  so  satisfactory  that  1  recommend  a  continuance  of  the  method  in  fu- 
ture. 

Five  hundred  and  fifty-one  permanent  bench  marks  have  been  established  on  the 
right  bank  of  the  river,  besides  connecting  with  fifty-one  others  previously  establi^bf*^ 
and  which  are  not  numbered.    Of  these,  iive  hundred  and  fifteen  are  below  Sioux  Citt 
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and  eigbty-seveu  between  Sioux  City  and  Fort  Randall.  Four  hundred  and  fifty-eight 
are  on  trees,  stamps,  &c.,  forty-seven  on  copper  bolts  leaded  into  solid  rock,  and  ninety- 
■eTen  on  stone  or  brick  foundations,  abutments,  or  permanent  buildiuffs.  Between 
Sioux  City  and  Fort  Randall  no  rock  ledge  could  be  found  solid  enough  to  use  for  a 
permanent  bench.    A  few  were  made  on  detached  granite  bowlders. 

The  elevations  of  bene li  marks  and  water  surface  have  all  been  referred  to  the  Saint 
Louie  directrix,  and  a  descriptive  list  of  bench  marks  with  elevations  has  been  printed 
and  bound  in  convenient  form  for  reference. 

Profiles  of  the  water  surface  as  shown  by  levels  were  made  some  time  ago  on  the 
large  maps  of  the  river  below  Sioux  City,  the  distances  being  measured  along  the 
right  bank. 

In  many  localities,  however,  the  method  of  measurement  does  not  show  the  true 
slope  of  the  river,  I  have  therefore  had  a  channel  line,  as  indicated  by  the  sonndings, 
delineated  on  the  maps,  and  the  distances  between  sounding  stakes  measured  on  that 
line,  with  a  view  to  replatting  the  profiles  from  that  data.  This,  in  order  that  the 
length  of  j^rofile  and  distances  between  towns  and  other  points  on  the  river  may  agree, 
has  necessitated  a  revision  of  the  table  of  distances  already  reported,  and  will  increase 
the  total  distance  fh)m  the  mouth  to  Sioux  City  21.8  miles  over  that  given  in  the  table 
referred  to,  that  showing  distances  along  a  probable  high  water  channel,  while  those 
in  the  table  herewith  submitted  show  very  closely  the  length  of  the  low  water  channel. 

At  the  last  session  of  Congress  the  sum  of  $30,000  was  appropriated  for  the  contin- 
uation of  the  survey  for  the  fiscal  year  ending  June  30,  18»2.  Of  this  amount  there 
was  required  for 

Finishing  check  levels  below  Sioux  City $4,743 

Repairing  steamer  Missouri 7,123 

Allotment  for  office  expenses 1,648 

Total 13.514 

Leaving  for  survey  above  Sioux  City 16.486 

With  this  amount,  the  number  of  miles  of  river  surveyed  was  as  follows: 

Sioux  City,  Iowa,  opposite  Pearl  street,  to  mouth  of  Big  Sioux  River 3. 1 

Jefferson,  Dak 18.9 

Iowa  Creek,  Nebraska 28.4 

Maupin's,  or  Patton's  Mill,  Dak 31.4 

Walter's  Woodyard,  Dak 33.0 

Ponoa  Landing,  Nebr 34.8 

Dixon's,  or  £lk Point,  Dak 36.0 

Ionia,  Nebr 46.0 

Burbank,  Dak 50.8 

Mouth  Vermillion  River,  Dakota., 57.4 

Lime  Creek,  Nebraska 60.4 

Mulberry  Point,  Dak 61.7 

Wiseman's  Landing,  Nebr 69.9 

Saint  James  Landing,  Nebr 72.6 

Bow  Creek,  Nebraska.  Andrew's  Point,  Dak 73.2 

Foot  of  Saint  Helena  Island 75.2 

Head  of  Saint  Helena  Island 79.9 

Saint  Helena,  Nebr 80.1 

Point  a'Jacques,  Dak '. 80.  S 

Mouth  of  James  River,  Dakota 84.5 

Campbell's  Point,  Nebr 88.3 

Foot  of  Elk  Island 90.0 

Yankton,  Dak 93.9 

Smutty  Bear's  Camp,  Dak.,  Frankfort,  Nebr 102.6 

Antelope  Point,  Dak 105.3 

Hughes  Woodyard,  Nebr 110.4 

Foot  of  Bon  Homme  Island 111.9 

Meunouite  Village,  Dak.,  Kount's  Woodyard 114. 2^ 

Bon  Homme,  Dak 116.7 

Dodsou's  Landing,  Nebr 118.7 

Springfield,  Dak 125.8 

Santee  Agency  Lauding,  Nebr 1'28. 0 

Baziie  Creek,  Nebraska 1H2. 2 

Rnuning- water,  Dak 135. 0 

I    Niobrara,  Nebr.  (old  town) 135. 4 

Niobrara,  Nebr.  rne w  town)  and  stock-yards I;i7. 9 

Mouth  Niobrara  River  and  site  old  Fort  Mitchell,  Dak 138. 6 
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Ponoa  Creek,  Dakota 

Ponoa  Agency,  Dakota iki 

CUoatean  Creek,  Dakota \C\ 

Yankton  Aeency,  Dakota Iff  J 

Foot  of  Twin  Island ir 

Head  of  Twin  Island 161 

**The  Tower."  Dakota U: 

Fort  Randall,  Dak.,  opposite  Steam  Mill,  White  Swan,  Dakota i:i 

These  distances  are  measored  along  the  channel  line,  as  indicated  by  the  soiot 
ings,  and  are  2.3  miles  in  excess  of  those  found, by  taking  the  mean  of  the  shore  lis^ 

The  appropriation  is  now  exhausted,  and  nothing  farther  can  be  done  in  the  ^ 
until  a  new  appropriation  is  available. 

I  would  again  call  your  attention  to  the  inadequacy  of  the  appropriations  of  is 
past  two  years  for  carrying  on  this  work  economically. 

The  nature  of  the  survey  is  such  that  it  is  necessary  to  keep  in  employ  a  oertt^ 
number  of  skilled  assistants,  whose  services  cannot  be  dispensed  with  withont  seriofir 
affecting  the  progress  as  well  as  general  quality  of  the  work  in  the  Held.  This,  toge^ 
with  that  of  repairs  and  care  of  steamer,  brin^^  the  annual  necessa^  expenae  in  r 
•case  to  notless  than  $10,000.  This  amount,  with  a  percentage  for  office  expense*  » 
other  contingencies  deduct«<l  from  an  appropriation  of  $30,000,  will  leave  not  to  exert 
$18,000  for  neld-work,  and  the  same  m>m  an  appropriation  of  $25,000  abont  $1S,# 
With  the  former  sum  a  party  can  be  organized  and  kept  in  the  field  probably  tkt 
months,  with  the  latter  sum  not  to  exceed  two  months. 

It  will  be  seen,  therefore,  that  with  an  appropriation  of  $25,000  or  $30,000  the  amca' 
of  field-work  that  can  be  done  in  any  one  year  is  lai]^ly  disproportionate  to  tb 
necessary  outlay,  and  this  disproportion  will  continue  to  increase  as  the  work  adva^ 
up  the  river,  for  with  such  small  sums  the  work  each  year  will  have  to  be  donet 
the  lower  end  of  the  uusurveyed  portion  of  the  river,  and  the  distance  to  be  travek 
by  the  party  to  reach  the  ground  will  be  constantly  increasing  and  the  time  m 
can  be  spent  in  actual  work  constantly  diminishing.  Much  of  the  field-work,  ak 
must  be  intrusted  to  inexperienced  and  sesond-rate  men,  as  it  is  impossible  to  procsH 
the  services  of  the  best  men  for  short  periods  of  two  or  three  months. 

Economy  demands  that  the  field-work  of  the  survey  should  be  pushed  to  completiit 
at  the  earliest  possible  date,  so  that  the  expenses  can  be  reduced  at  once  to  ^ 
required  to  cany  ou  the  map^work  alone. 

The  estimated  length  of  river  yet  to  be  surveyed  is  abont  1,400  miles.  If  fraii 
could  be  had  as  fast  as  needed,  the  time  required  to  complete  the  field-work,  togetk 
with  that  consumed  in  going  to  and  from  the  work,  would  not  exceed  fourteen  moaUi 
aud  if  money  was  available  at  this  date  three  months'  work  could  be  done  in  1^ 
six  months  in  1883,  and  five  months  in  1884,  and  would  require 

For  fiscal  year  ending  June  30,  1883 $50,  li 

For  the  year  ending  June  30,  1884 60,  W 

For  the  year  ending  June  30,  1885 30,* 

Total,  including  finishing  and  publishing  maps 13O,0i 

If,  however,  not  more  than  $25,000  are  appropriated  for  the  fiscal  year  endin^^  Jei^ 
30, 1883,  as  contemplated  in  the  river  and  harbor  bill  now  before  Congress,  not  m^ 
than  two  months'  work  can  be  done  in  the  field  in  1882^  and  nothing  in  1883,  nntili 
new  appropriation  is  available,  and  unless  the  appropriations  in  future  can  be  inoieaflii 
beyond  $25,000  or  $30,000,  not  more  than  200  to  300  miles  of  river  can  be  8urvei« 
annually,  requiring  from  five  to  seven  years  to  complete  the  survey,  and  costiDic) 
total  of  $150,000  to  $175,000,  making  the  cost  15  to  35  per  cent,  greater  than  if  fiui 
could  be  had  sufficient  to  keep  a  party  in  the  field  the  entire  womng  season  until  tk 
field-work  was  finished. 

In  my  last  annual  report  I  estimated  that  $105,000  would  be  sufficient  to  compk? 
the  survey  and  maps,  but  that  was  on  the  supposition  that  funds  were  to  be  avails^ 
for  field-work  the  whole  of  the  present  season,  and  that  not  less  than  250  miles  ^ 
river  would  be  surveyed  in  1881,  which,  on  account  of  the  unexpected  length  of  ti# 
required  to  complete  the  check- levels  and  a  corresponding  reduction  in  the  amoante 
money  applicable  to  the  work  above  Sioux  City,  could  not  be  done. 

For  the  year  ending  June  30,  1884,  not  less  than  $50,000  are  needed  to  carry  on  tlf 
work  profitably.  This  sum  will  enable  a  party  to  be  put  into  the  field  in  the  spiis^ 
of  1884,  and  maintained  until  the  end  of  the  fiscal  year,  by  which  time,  probablj,  ■ 
new  appropriation  will  be  available  and  the  party  can  be  kept  going  the  entire  a^ti*- 

Should  the  appropriation  for  the  year  ending  June  30, 1883,  equal  or  exceed  $50,tf*f- 
a  party  could  take  the  field  in  the  spring  of  1883,  and  in  the  same  manner  could  ^ 
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:ept  out  that  whole  season,  thus  shortening  the  time  required  to  complete  the  field- 
Fork  as  above  estimated  by  nearly  If  not  quite  one  working  season. 
Very  respectfully,  your  obedient  servant, 

D.  W.  Wbllman, 
AsnsUtnt  Engineer, 
MaJ.  Chas.  R.  Sutkr, 

Corps  of  EnginearSf  U,  8.  A. 

LOW-WATER  SLOPR,  MISSOURI  RIVER. 

■ 

[DedaMl  from  gftage-roMUngs  of  October  20, 18B1.] 


Location  of  gauge. 


I'ortRanduU  ... 
lanning  Water. 

fanktoD  

Vermillion 

Hoax  City 


40.7  ,33,769 

42.8  40,342 

35.9  ;  36,515 
56.5  I  45,880 


I 

h 


.83 

.94 

•L02 

.81 


*  Gauge  near  foot  of  cut-off. 


TABLE  OF   DISTANCES  MEASURED  ALONG  THE   LOW  WATER  CHANNEL. 

From  the  mouth  to — 

MUes. 

Famestown  Landing 7. 5i5 

>ar  of  Commence  Point 14.  ,58 

:;harbonnier  Bluff  19.60 

Jaint  Charles  ( bridge) 25. 11 

:;otterville  Landing 43.84 

lambiirg  Landing 46. 69 

Jaint  Albans  (U.  8.  L.)... 53.69 

lugusta 61.17 

South  Point '. 67.23 

Yashingtou  69.60 

Newport 78.03 

iew  Haven 84.66 

i*inckuey 86. 55 

Bridgeport 95.83 

lernianu : 101. 14 

JaKconade  River 107. 2d 

Mumou 112.50 

Portland 117.40 

Jhamois 121.0 

iaint  Aubert 12<;.6 

joose  Creek "" liU).  1 

8l»«ll 130.5 

Jounot'HMill l:W.5 

)arker8ville 137. 3 

Jefferson  City  (gauge) 145. 8 

^dnrCitv 147.3 

Jlaysvillo' 1.53.9 

darion 161. 5 

Gureka 164.2 

Jaiuly  Htmk 165.9 

TameHtown  Landing 166. 5 

'rovidcnce 172. 0 

i()i!heport 186. 0 

Joon  viile 197. 0 

ua  Min«  River 2<»2.8 

krrow  Rock 211.2 

uinlion 214.8 

JalineCity 217.9 

Jlnrt  Port 223.3 

109  E 
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Glasffow  (bridge) 2i6,5 

CaiDbridge 23i« 

New  Frankfort mi 

Mouth  Grand  River «£: 

De  Witt - m? 

Miami 26: « 

Lauesville ^i 

Gillam's  Landing 3cl7,' 

Waverly ST.) 

Berlin 310: 

Lexington 31?.' 

Wellington ^.i 

Camden 333.: 

Napoleon 3S* 

Sibley .W' 

Missouri  City 35?.- 

Blue  Mills  Landing SC^/ 

Liberty  Landing 3T«.i 

Wayne  City X'd 

Kansas  City  (bridge) 3^'- 

Wyandotte ♦. 3^.:; 

Quindaio 394? 

Parkville , 3?:? 

Pomeroy 4flS,l 

Counor^s  City 4*6.' 

Delaware 411- 

Leavenworth 41h.' 

Fort  Leavenworth  (bridge) 41^  ■• 

Weston Hi'- 

Kickapoo 4sK.r 

latan .* 433.* 

Port  Williams 4S.I 

Atchison  (bridge) 44S.' 

Doniphan 4k' 

Geary  City 46£! 

Palermo 4Ti  I 

Saint  Joseph 473.' 

Belmont ^ ^■ 

Amazonia 4S^' 

Dallas 50:' 

Charleston 5U^ 

Mount  Vernon 51*' 

La  Fayette  Landing SH ' 

Iowa  Point 5Si 

White  Cloud 53p' 

Nemaha  River 53f  * 

Rulo 54i 

Arago 55i' 

Hemmen'  Landing 5fi 

Saint  Dervin '. 56:.* 

Hillsdale.... 5@: 

Aspinwall fCV 

Nemaha  City 571' 

Brown ville 571.* 

Sonora 5^1? 

Peru 5rt».I 

Otoe  City 5».* 

Nebraska  City e^J 

Oppie eia" 

Wyoming 61^^ 

Jones  Point .,       ^' 

Rock  Bluff 6S?< 

Platt«mouth  (bridge) 6J^.' 

Plattsmourh (3?- 

Mouth  of  Platte 6*  • 

Month  of  Papillon  Creek  6I&4 

Bledsoe's  Landing 654^ 

Council  Bluff  Landing iSft^ 

Omaha  (bridge) €5^  * 
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Mileg. 

Florence 678.6 

Rockport 683.0 

Blair  (California  Junction) 699. 1 

Sanil  Point  (terry; 711.2 

Little  Sioux  River 728.4 

Decatur 749.3 

Blackbird  Hill 759.7 

Omaha  Mission 767.  7 

Onia<li  Lauding 791.4 

Dakota  City 796.6 

Sionx  Citv f*02.8 


Sl8. 
IMPROVING  GASCONADE  RIVER,  MISSOURI. 

Daring  the  low-water  season  of  1881  two  parties  were  organized  and 
provided  with  the  proper  equipment  for  removing  snags  and  other  ob- 
structions from  the  river.  This  work  began  in  August  and  continued 
till  high-water  in  November,  and  the  near  approach  of  winter  drove  the 
parties  from  the  field.  The  work  executed  was  very  thorough  and 
aliorded  great  relief  to  navigation.  During  the  present  season  this 
work  will  be  continued,  and  it  is  also  proposed  to  test  the  possibility  of 
improving  the  navigable  depth  of  the  stream  within  reasonable  limits 
of  expense  by  experiments  conducted  on  some  of  the  worst  shoals  in  the 
river. 

The  work  has  been  in  charge  of  Assistant  T.  T.  Johnson. 

This  work  is  situated  in  the  collection  district  of  New  OrleanSj  and  the  nearest  port 
of  delivery  is  Saint  Louis,  Mo.    The  nearest  fort  is  at  Leavenworth,  Kans. 

Amount  of  revenue  coliecied  at  the  port  of  Saint  Louis,  Mo.,  during  the  fiscal  year 
ending  June  30,  18«2,  was  $1,676,951.56. 

Money  statement 

July  1,  1881,  amount  available , $11,069  50 

July  1, 18H2,  amount  expended  during  fiscal  year,  exclnsive  of  outstanding 

liabilities  July  1,  1881 10.535  19 

July  1,  1882,  amount  available 534  31 

Amount  appropriated  by  act  passed  August  2,  1882 10,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 10, 534  31 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1884 .    25, 000  00 


S  ig. 


IMPROVEMENT  OF  MISSOURI  RIVER   FROM  ITS  MOUTH  TO  SIOUX  CITY, 

IOWA.  &c. 

Tbe  passage  of  this  appropriation  fairly  inaugurates  the  thorough 
and  systematic  improvement  of  the  Missouri  River,  and,  if  followed  up, 
will,  it  is  hoped,  enable  results  of  great  value  to  be  attained.  Hereto- 
fore small  appropriations  have  been  made  for  the  benefit  of  isolated 
points  scattered  over  1,000  miles  of  river,  and  no  continuity  of  work 
was  possible.    The  funds  were  so  scanty  tbat  no  proper  plant  could  be 
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procured,  and  it  was  necessary  to  resort  to  makeshift  devices  and  weA 
constractions,  to  tbe  great  detriment  of  economical  work.  Moreover, » 
no  piece  of  work  could  ever  be  finished  nor  an^^  plan  be  thoroughly 
carried  out,  the  works  put  in  have  frequently  failed  and  required  n- 
newal,  so  that  although  the  aggregate  amount  of  money  expended  hu 
been  considerable,  yet  the  results  aecomplished  have  been  meager  ani 
unsatisfactory.  Under  the  new  dispensation  of  affairs  it  is  proposed  i» 
concentrate  the  work,  to  make  it  thorough  and  complete,  and  continuous, 
so  far  as  is  compatible  with  the  necessary  rapitlity  of  executiou.  The 
principles  upon  which  the  proposed  work  is  based,  and  the  general  plai 
to  be  followed,  were  fully  described  in  my  report  of  February  2, 1881 
published  a«  House  Ex.  Doc.  No.  92,  Forty -sixth  Congress,  third  session, 
and  republished  in  the  Annual  Report  of  the  Chief  of  Fngineers  for  1881, 
Part  II,  page  1649,  Appendix  8  17.  It  will  only  be  necessaiy  to  state 
that  the  ruling  idea  is  to  contract  the  river  bed  to  such  limits  as  wifl 
insure  stability  of  regimen  and  approximate  uniformity  of  slope,  width, 
and  depth  at  all  stages,  while  at  low  water  a  maxiuium  channel  depth 
of  about  12  feet  may  be  expected.  Incidentally  it  is  hoped  that  whca 
the  improvement  is  completed  a  decided  lowering  of  the  flood-line  wiD 
take  place,  thereby  protecting  the  valley  from  overflow,  while  the  gen- 
eral revetment  of  caving  banks  will  prevent  the  destruction  of  iinmeoM 
amounts  of  most  valuable  farming  land.  The  methods  to  be  followed 
will  consist  in  reclaiming,  by  deposits  from  the  river  itself,  such  por- 
tions of  its  bed  as  lie  outside  the  lines  of  the  regulated  channel- way, 
with  the  expectation  that  these  deposits  will  ultimately  be  built  up  tc  tbe 
normal  height  of  the  banks  and  form  the  new  shore  lines  of  the  ref- 
lated river.  These  deposits  will  be  induced  by  the  use  of  permeable 
dikes,  which  will  check  the  current  of  the  river  sufficiently  to  cause  it 
to  drop  a  portion  of  its  load  of  suspended  sediment,  while  at  the  same 
time  they,  by  their  construction,  will  not  invite  the  destruction  which  hu 
invariably  attended  any  attempt  at  massive  work.  The  old  and  also  the 
newly  formed  banks  will  be  protected  from  erosion  by  brush  mattresNes 
to  low  water  mark.  Above  that  point  the  banks  will  be  graded  to  a  fliit 
slope  and  protected  bj  a  covering  of  brush  and  stone.  These  methods 
are  no  longer  experimental,  as  work  on  this  stream  and  on  the  Missis- 
sippi has  fully  demonstrated  their  capacity,  while  their  relative  cheap- 
ness has  rendered  the  improvement  of  these  great  rivers  fiuanciallj 
possible. 

In  an  improvement  of  this  kind  it  would  be  obviously  desirable  in  the 
interest  of  navigation  alone  to  extend  the  work  from  the  mouth  of 
the  river  upward,  taking,  say,  the  lower  100  miles  first,  then  the  next 
100  miles,  and  so  on,  so  that  the  range  of  good  navigation  would  become 
at  once  available  for  all  boats  entering  the  river.  In  the  present  case 
a  deviation  from  this  simple  plan  was  necessary,  owing  to  the  wording 
of  the  law,  and  the  obvious  necessity  of  preventing  the  entire  loss  of 
the  incomplete  works  heretofore  undertaken  by  the  government,  it 
has,  therefore,  been  decided,  with  your  approval,  to  initiate  the  work 
on  that  portion  of  the  river  lying  between  Charleston,  Kans.,  and  Lex- 
ington, Mo.,  a  distance  of  186  miles,  which  embraces  within  its  limits 
five  of  the  localities  where  work  has  been  heretofore  in  progress.  Of 
this  section  of  river  it  is  proposed  to  complete  the  improvement  as  soon 
as  possible,  and  then  to  extend  the  work  over  the  other  portions  as 
rapidly  as  the  funds  appropriated  will  allow. 

For  convenience  of  administration  this  reach  has  been  divided  into 
three  divisions  under  charge  of  competent  engineers,  and  each  division 
will  have  a  complete  and  independent  engineering  staff  and  equipment 


APPENDIX    S.  1735 

of  plant.  As  the  work  progresses  the  limits  of  these  divisions  will  be 
extended,  or  new  ones  will  be  created,  as  may  be  found  most  expedient 
in  practice. 

To  carry  on  this  work  successfully  and  rapidly  will  require  a  very  ex- 
tensive plant,  which  must  be  procured  during  the  coming  winter.  Th  ■ 
equipment  now  available  will  only  allow  of  a  limited  amount  of  work 
this  fall,  but  by  next  spring  I  hope  to  have  everything  in  readiness  for 
expending  any  amount  of  money  that  Congress  may  see  fit  to  allot  for 
carrying  on  the  work.  The  amount  asked  for — ^1,000,000 — is  the  small- 
est sum  that  can  be  profitably  expended  per  annum;  though  in  my 
opinion  double  that  amount  could  be  utilized;  with,  of  course,  the  ad- 
vantage of  an  earlier  realization  of  decisive  results. 

In  addition  to  the  work  here  outlined  work  will  be  prosecuted  with 
allotments  fix>m  tlie  general  fund  at  the  following  localities,  where  work 
has  been  heretofore  in  progress,  and  where  the  interests  involved  seem 
important  enough  to  justify  this  diversion  of  funds: 

Saint  Charles,  Mo.,  allotment $22,000 

Glasgow,  Mo.,  allotment 30,000 

Nebraska  City,  Nebr.,  allotment 33,000 

Omaha,  Nebr.,  allotment 20,000 

Sioux  City,  Iowa.,  allotment 15,000 

Total 120,000 

The  general  allotment  of  the  appropriation  which  has  been  approved 
by  you  is  as  follows: 

For  purchase  and  repair  of  plant $400, 000 

For  conr  inning  old  works ^   120,000 

For  work  under  general  project Ji30, 000 

Total '    850.000 

which  sum  will  undoubtedly  all  be  expended  at  the  close  of  the  present 
fiscal  year,  and  it  is  earnestly  hoped  that  Congress  will,  by  timely  appro- 
priation, provide  for  the  continuance  of  the  work  without  expensive  and 
annoying  delays. 

KSTIMATE. 

For  prosccntion  of  work $1, 000, 000 

Money  statement. 

Amount  appropriated  by  act  passed  August  2,  18^ $8'«0, 000 

Amount  available  for  fiscal  year  ending  June  30, 1883 850, 000 

Amount  (estimated)  required  for  completion  of  existing  project 7, 150, 000 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .  1, 000, 000 


S  20. 

BXAMINATION  OP  MISSOURI  RIVEB    AT  OB    NEAR  ARROW  ROCK,  MIS- 
SOURI. 

United  States  Engineer  Office, 

Saint  Louis^  Mo.j  January  18,  1882, 

General  :  I  beg  leave  to  submit  herewith  a  copy  of  a  report,  with 
map  aud  estimates,  made  by  Assistaut  Engineer  S.  Waters  Fox,  on  the 
portion  of  the  Missouri  River  embraced  between  Glascow  and  Arrow 
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Bock,  Mo.  The  examination  upon  which  this  report  is  based  was  mi^ 
in  accordance  with  the  requirements  of  the  river  and  harbor  act,  a^ 
proved  March  3,  1881,  calling  for  a  report  on  "  Missouri  Biver  at  or  B<sr 
Arrow  Bock."  The  condition  of  affairs  will  be  fully  understood  by  m 
examination  of  the  map.  Throughout  the  reach  the  river  is  wideasi 
shoal,  and  cut  up  into  numerous  channels,  which  are  constantly  shifting 
and  never  deep  enough  for  free  navigation.  In  addition  to  this  fife 
incessant  bank  erosion  in  the  bends  is  destroying  much  valuable  laoi 
while  at  the  same  time  bars  are  forming  in  front  of  most  of  the  ton 
landings.  This  extremely  undesirable  condition  of  affairs  can  only  k 
met  by  a  thorough  regulation  of  the  river,  which  will  give  permaneiM 
to  the  channel,  and  prevent  further  inroads  upon  the  banks.  To  do  tJ&$ 
the  river  must  be  contracted  to  a  uniform  width  of  about  1,300  feet  ^ 
suitable  permeable  dikes,  and  the  old  and  new  shore  lines,  where  ex- 
posed to  erosion,  must  be  revetted  with  brush  mattresses,  as  the  impo^ 
sibility  of  successfiiUy  improving  short,  detaehed  reaches  has  bea 
amply  demonstrated.  I  have  extended  the  projected  work  up  stream  « 
far  as  Glasgow,  where  work  is  already  in  progress.  In  this  way  a  ds- 
tance  of  about  15  miles  of  river  is  covered.  Upon  the  map  is  shon 
approximately  the  position  proposed  for  the  new  shore  lines. 

The  plan  proposed  by  Assistant  Fox  meets  with  my  approval,  as  also 
the  estimate  of  1 100,000,  of  which  $100,000  could  be  profitably  expended 
in  one  fiscal  year. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Ghas.  B.  Sutbr, 
Major  of  Engineen, 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A, 


REPORT  OF  MR.   S.  WATERS  FOX,  ASSISTASTT  ENGINEER. 

Glasgow,  Mo.,  Deoember  16,  188L 

Major  :  In  accordance  with  instructions  contained  in  your  letter  of  the  2d  in8t»i& 
I  have  the  honor  to  hand  you  herewith  a  report  on  the  Missonri  River  from  Glaa^v* 
Mo.,  to  Arrow  Rock,  Mo.,  together  with  a  project  and  estimates  for  the  improvemfti 
of  the  same.  A  tracing  of  the  recent  survey  l^etween  these  two  points  is  also  s^ 
mitted.  On  it  are  indicated  the  proposed  improvements.  Commencing,  then ,  at  (j\m- 
gow,  we  see  that  the  channel  follows  the  bluff  line  on  the  left  bank,  to  a  point  a  sliort 
distance  below  Bhiif  Port ;  from  there  a  long  crossing  is  commenced  to  the  blnfl&* 
the  right  bank  at  Saline  City.  At  the  medium  and  lower  stages  the  larger  bodji^ 
water  passes  down  Enpbrase  Bend.  At  the  higher  stages  the  right-hand  chute  b^ 
comes  navigable. 

Under  these  conditions  the  left  bank  in  Euphrase  Bend  recedes,  and  much  vali*- 
ble  farming  property  |s  destroyed.  If  allowed  to  continue  a  bar  will  form  in  front  if 
Saline  City,  and  thus  destroy  the  steamboat  landing.  Following  the  right  blnff  Use 
to  about  2,000  feet  below  Saline  City  a  crossing  is  begun  to  left  hlnffs,  striking  M 
about  2,000  feet  above  Lisbon.  Although  the  destruction  to  property  on  this  cross:^ 
is  not  so  great  as  above,  yet  it  has  been  considerable,  and  will  increase  if  not  im- 
proved. From  Lisbon  the  channel  hugs  the  bluff  line  to  a  point  5,000  feet  belo«; 
from  there  is  developed  Nigger  Bend,  and  much  valuable  land  is  washed  into  tke 
river  annually.  The  situation  here  is  quite  similar  to  that  described  in  EuphriK 
Bend.  The  land  is  more  valuable  and  the  extent  of  bank  erosion  annually  greater. 
There  being  no  high-water  chute,  it  is  exposed  directly  to  the  full  force  of  the  big^ 
stages.  The  landing  at  Arrow  Rock  is  in  more  imminent  danger.  The  entire  read 
is  amply  provided  with  rock,  brush,  and  timber,  conveniently  located  for  coustmctiw 
purposes.  With  the  exception,  perhaps,  for  the  crossing  from  Bluff  Port  to  Salii^ 
City,  the  bluff  lines  are  very  favorably  located,  thus  greatly  lessening  the  cost  of  ie* 
provenient  and  insuring  its  permanence.  The  proposed  shore  lines  are  indicated  «e 
the  map. 

The  following  table  shows  the  distances  between  points  along  the  reach  mcnsan^ 
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on  the  present  channel  alignment  and  the  distances  between  the  same  points  on  the 
proposed  alignment,  viz: 


Dbtanoen  measared. 


Proposed 
nei,  m  reet.      ^  ^^^ 


Old  ohan* 


Increaned 
lensth, 
in  feet. 


From  brid/t,e  »t  Glasgow  to  station  ^  529,  Saline  City 
From  station  ^  529,  Saline  City,  to  station  (I),  Lisbon 
From  station  (^  Liabon,  to  A  ^^,  Arrow  Creek 

Total 


48.500 
16,900 
18,000 


45,100 
20,500 
23,000 


1,000 
8,000 
^000 


78,400 


88,800 


10,200 


It  is  proposed  to  develop  these  lines  by  means  of  wire-screen  dikes  supported  on 
piling,  frames,  or  by  bnoys,  depending  on  location,  the  development  to  be  followed 
closely  by  revetment  where  necessary. 

ESTIMATES. 

For  convenience,  the  reach  is  divided  into  four  divisions : 

DIVISION  I,  FROM  GLASGOW  BRIDGE  TO  BLUFF  PORT. 

Pile  revetment,  3,000  feet,  at  1 1.75 |5,850 

Wire-screen  dikes,  tripod  snpports,  2,700  feet,  at  75  cents 2, 025 

Wire-screen  dikes,  pile  snpports,  4,000  feet,  at  91*25 5, 000 

Sand  fence,  2,600  feet,  at  25  cents 650 

Total 12,»25 

Superintendence  and  contingencies 3,500 

16, 425 

DIVISION  II,   FROM  BLUFF  PORT  TO  SAUNE  CITY. 

Pile  revetment,  3,500  feet,  at  $1.75 $6,125 

Wire-screen  dikes,  tripod  supports,  6,800  feet,  at  75  cents 5, 100 

Wire-screen  dikes,  pile  supports,  16,000  feet,  at  $1. 10 17, 600 

Revetment,  20,000  feet,  at  80  cents 16,000 

Sand  fence,  2,200  feet,  at  25  cents 550 

Buoy  dike,  6,500  feet,  at  65  cents 5,525 

Total 50,900 

Superintendence  and  contingencies 8, 200 

59,100 

DIVISION  III,  FROM  SALINE  CITY  TO  LISBON. 

Revetment,  15,500  feet,  at  80  cents $12,400 

Wire-screen  dike,  tripod  supports,  6,700  feet,  at  75  cents 5, 025 

Wire-screen  dike,  pile  supports,  14,400  feet,  at  $1 14, 400 

Pile  revetment,  2,600  feet,  at  $1.50 3,900 

Sand  fence,  2,400  feet,  at  25  cents 600 

Buoy  dike,  4,000  feet,  at  65  cents 2,600 

Total 38.925 

Superintendence  and  contingencies 6, 030 

44,955 

DIVISION  IV,   FROM   LISBON  TO  ARROW  ROCK. 

Revetment,  12,000  feet,  at  80  cents $9,600 

Pile  revetment,  3,600  feet,  at  $1.75 6,300 

Wire-screen  dikes,  tripod  supports,  2,300  feet,  at  75  cents 1, 725 

Wire-screen  dikes,  pile  supports,  6,000  feet,  at  $1.25 7, 500 

Wire-screen  dike«,  buoy  support-s,  14,300  feet,  at  65  cents 9, 295 

Total 34,420 

Superintendence  and  contingencies 5, 100 

39, 520 


ft 
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SUMMARY. 

Division      I |16,4£ 

Division    II 59.MC> 

Division  III 44,g£ 

Division   IV 39,® 

Grand  total 160, «? 

Of  this  amoant,  |100,000  can  be  profitably  expended  in  one  year. 
I  am,  major,  with  great  respect,  your  obedient  servant, 

S.  Waters  Fox, 
United  States  AsftiMant  Engimxr. 


S  21. 

SURVEY    OF    NISHNABOTANA   RIVER,    FROM   HAMBURG,    IOWA,    TO  m 

JUNCTION  WITH  THE  MISSOURI. 

« 

United  States  Engineer  Office, 

Saint  LouiSj  Mo.,  March  31,  1882. 

General  :  I  beg  leave  to  submit  berewith  a  map  of  the  Nisbnabotana 
Eiver,  from  Hamburg  to  its  junction  with  the  Missouri  River.  The  sor- 
vey  was  made  under  my  direction,  in  December,  1881,  by  Assistant 
Engineer  J.  W.  Pearl,  a  copy  of  whose  report  is  herewith  inclosed. 

From  this  report  I  find  that  theNishnabotana,  a  stream  haviu^  quite 
a  large  drainage  basin  in  the  State  of  Iowa,  enters  the  valley  of  the 
Missouri  near  the  town  of  Hamburg,  Iowa.  From  this  point  its  course 
lies  through  the  bottom  lands  along  the  foot  of  the  east  blnffs  of  tbe 
valley.  Its  course  is  very  tortuous.  Prior  to  1858  it  entered  the  Mis- 
souri 2J  miles  below  Saint  Deroin,  Nebr.,  26  miles  from  Hamburg  in  a 
direct  line,  but  63  miles  by  the  river  itself.  Its  channel  was  deep  and 
narrow,  so  that  floods  coming  down  from  the  tablelands  above  Hambnif 
were  safely  carried  off  without  trouble  from  overflow. 

In  1858  the  Missouri  River  cut  thr^^ugh  into  a  bend  of  the  Nisbnaho- 
tana,  8|  miles  by  river  below  Hamburg,  and  this  point  then  became  tht 
mouth.  Henceforth  there  was  at  high-water  a  flow  from  the  Missouri 
and  Mishnabotana  down  the  old  bed  of  the  latter  stream,  which  wassnf 
ficient  in  amount  to  carry  off  the  deposits  brought  in  at  various  points 
by  creeks  coming  in  from  the  bluffs;  both  branches  generally  discharged 
into  the  Missouri  at  the  new  mouth  at  low- water.  In  1867  a  cut-off  took 
place  on  the  Missouri  itself,  near  Peru,  Nebr.,  and  the  deep  bend  into 
which  the  Nishnabotana  discharged  was  isolated,  and  at  once  began  to 
silt  up.  This  process  has  been  going  on  ever  since,  till  now  the  deposit 
in  this  old  channel  materially  obstruct  the  discharge  from  the  Nisbnabo- 
tana  at  all  stages,  and,  when  floods  in  the  two  rivers  coincide,  the  whole 
country  about  Hamburg  is  badly  inundated. 

In  1867,  the  Kansas  City,  Saint  Joseph  and  Council  Bluffs  Railroad 
closed  the  head  of  the  old  bed  of  the  Nishnabotana  and  carried  a  levee 
across  the  bottoms  to  the  bluffs.  Since  that  time  the  old  bed  has  been 
greatly  silted  up  by  the  action  of  the  small  tributary  creeks  before 
alluded  to,  the  deposits  in  some  places  being  15  feet  in  thickness.  Bt 
this  means  a  series  of  pools  have  been  formed,  in  which  the  water  is 
stagnant  for  a  large  part  of  the  year.  It  has  been  thought  in  the  ueigh- 
borhood  that  the  trouble  near  Hamburg  would  be  relieved  by  a.  cut  be- 
tween the  two  points  marked  B  and  E'  on  the  map,  by  which  the  Nish- 
nabotana could  be  restored  to  its  ancient  channel.    This  no  doubt  in 


APPENDIX   S.  1737 

time  would  be  the  case,  but,  as  the  old  bed  is  now  nearly  filled  up  in 
many  places,  it  is  obvious  that  for  an  indefinite  period  there  would  be 
overflows  along  its  entire  course,  and  great  damage  to  proi)erty  would 
certainly  ensue.  Meanwhile  the  Nishnabotana  is  working  towards  deep 
water  in  the  Missouri,  from  which  it  was  isolated  by  the  cut-off  of  1867. 
This  old  cut-off  channel  is  now  filling  up  so  rapidly  that  it  will  soon  be 
at  the  level  of  the  adjacent  bottom  lands,  and  the  waterway,  tiow  the 
channel  of  the  Nishnabotana,  will  soon  be  reduced  to  dimensions  suit- 
able for  the  smaller  stream,  which  will  then  deepen  its  bed  while  at  the 
same  time  lowering  its  surface  at  all  stages.  When  this  is  once  accom- 
plished the  present  backing  up  by  its  larger  neighbor  will  be  done  away 
with  and  the  overflows  will  cease.  The  result  thus  obtained  will  be 
certain  and  probably  more  satisfactory  than  would  be  the  case  by  the 
other  plan  proposed. 

It  is  proper  to  state  here  that  no  interests  of  navigation  are  con- 
cerned in  this  matter;  it  is  purely  a  question  of  the  local  overflows  of  a 
small  tributary  of  the  Missouri. 

J  have  not  made  estimates  of  the  cost  of  opening  the  old  channel,  as 
the  plan  seems  objectionable  for  many  reasons.    The  natural  process  of 
amelioration  now  going  on  cannot  well  be  hastened  by  artificial  means. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  E.  Suter, 
Major  of  Engineers, 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineersy  U.  8.  A. 


REPORT  OF  MR.   J.   W.   PEARL,   ASSISTANT  ENGINEER. 

Brownville,  Nebr;,  February  21,  1882. 

Major  :  I  have  the  honor  to  sabrait  the  following  tracing  and  notes  in  compliance 
with  instructions  of  December  2,  1881,  to^'snrvej  and  report  on  the  Nishnabotana 
River  from  Hamburg,  Iowa,  to  the  Missouri  River." 

general  DESCRIPTION. 

The  Nishnabotana  River,  rising  by  two  main  branches,  the  east  and  the  west,  near 
the  center  of  the  west  half  of  the  State  of  Iowa,  in  Carroll  and  Crawford  counties, 
flows  southwest  through  a  fertile  rolling  country  and  enters  theM  issonri  River  Valley 
at  Hamburg,  Iowa,  near  the  Iowa  and  Missouri  State  line. 

The  river  and  its  tributary  streams  have  an  aggregate  length  of  over  800  miles: 
their  drainage  basin,  covering  more  than  one-twentieth  of  the  State  of  Iowa,  is  dis- 
tributed as  follows : 

Square  miles. 

In  Carroll  County 72 

In  Crawford  County 180 

In  Shelby  County 432 

In  Audubon  County 432 

In  Pottawattamie  County 576 

In  Cass  County 288 

In  Mills  County 288 

In  Montgomery  County 216 

In  Page  County 144 

In  Fremont  County .' 432 

Total 3.060 

Over  this  area  I  have  estimated  that  the  mean  annual  rainfall  is  28.7  inches  and 
that  drainage  by  the  Nishnabotana  is  50  per  cent,  of  the  downfall.  There  results :  mean 
annual  discharge  of  the  Nishnabotana  in  cubic  feet,  102,014,035,200;  mean  discbarge 
per  second,  3,235  cubic  feet. 
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RECONNAISSANCE. 

A  reconnaissance  of  that  portion  of  the  river  lying  in  the  fertile  bottom  betv«a 
the  bluffs  on  either  side  of  tiie  Missouri  was  made  December  5  and  6,  and  a  tmoKi- 
lation  station  was  located  on  bluff  north  of  Hamburg,  by  which  the  upper  end  of  m- 
vey  can  be  connected  with  the  triangnlation  system  of  the  Missouri  River  BorvfT. 

I  am  indebted  to  some  of  the  early  settlers  in  the  vicinity  for  the  following  acM 
of  the  changes  in  the  condition  of  the  Nishnabotana  since  1850. 

Previous  to  1858,  the  river,  at  it^  extreme  westerly  bend,  about  4  miles  below  En- 
burg,  was  separated  from  the  Missouri  by  only  a  small  neck  of  land,  known  as  *iht 
Narrows,"  and  emptied  into  the  Missonri  about  23  miles  farther  south.  The  river  «a 
in  good  condition,  its  bauks  throughout  were  stable,  and  its  bed  was  ao  firmai* 
allow  of  fording  at  shallow  places  in  low-water.  Only  occasional  overflows  m 
known,  and  these  were  not  very  extensive. 

In  1&44  there  was  a  general  overflow  of  the  Missouri  Valley,  the  water  rising  kisk 
than  in  1881  in  this  vicinity. 

About  the  year  1858  the  encroachments  of  the  Missonri  produced  a  cut-off  tt  it 
Narrows  and  formed  the  section  known  as  the  '^old  bed  of  the  Nishnabotana." 

At  high  stages  of  water  on  the  Missouri,  water  from  both  rivers  wonld  be  caniii 
over  the  old  bed  of  the  Nishnabotana.  A  considerable  deposit  of  their  sediment  «v 
noticed  along  the  upper  portion  of  this  old  bed  and  objected  to  by  the  people  ooeoff- 
in^  the  adjacent  land.  Along  the  lower  portion  of  the  bed,  theoverilows  frooAi 
Missouri  were  considered  a  great  benefit  in  distributing  and  partially  remoTingtbE 
accumulation  of  sediment  from  tributary  streams. 

At  low  stages  of  water  on  the  Missouri,  water  from  both  sections  of  the  Niahiite- 
tana  would  be  discharged  at  the  Narrows. 

In  1867  the  Kansas  City,  Saint  Joseph  and  Council  BluflGs  Bailroad  Company  ifift 
the  old  bed  at  K  on  map,  and  constructed  a  levee  from  J  to  the  bluffs.  With  itsna 
entrance  so  effectually  barred  the  old  bed  has  since  become  a  considerable  naioaa. 
The  high-water  discharge  from  tributary  streams,  nnaided,  being  too  small  to  onr 
their  sediment  after  reaching  the  old  bed,  it  is  deposited  in  the  vicinity  of  their  n- 
speotive  months.  In  many  places  this  accumulation  is  15  feet  in  depth  aud  so  uast- 
tied  that  a  pole  can  easily  be  pressed  downward  until  it  reaches  the  firm  noil  of  tk 
original  bottom  below. 

Above  the  mouths  of  the  entering  creeks,  pools  of  deep,  stagnant  water  are  fbvsi 
A  cross-section  at  the  mouth  of  the  old  bed  is  shown  on  map  at  X. 

Immediately  after  the  cut-off  at  the  Narrows  the  river  in  the  vicinity  of  Hambsf 
was  in  excellent  condition;  it  had  a  free  discharge,  and  overflows  were  unknowiL 

In  1867  the  condition  of  the  Nishnabotana  at  Hamburg  was  again  improved  by  tb 
occurrence  of  the  Peru  Cut-off  upon  the  Missouri.  On  the  night  of  the  out-off  theaa^ 
face  of  water  at  the  Narrows  was  noticed  to  fall  6  feet. 

Succeeding  stages  of  high-water  upon  the  Missouri,  however,  left  deposita  in  itsaU 
channel,  and  I  doubt  not  that  the  Nishnabotana  deposited  sediment  at  all  stages.  AAk 
about  eight  seasons  the  accumulation  became  tronbjesome,  variation  between  high  vi 
low  water  decreased,  low-water  being  prevented,  and  occasional  overflows  caasedbf 
obstructions  in  the  stream  below  the  Narrows. 

With  high-water  on  the  Nishnabotana,  and  low-water  on  the  Missonri,  the  indoeei 
scour  would  temporarily  improve  its  condition. 

To  permanently  improve  the  river,  the  people  in  the  vicinity  of  Hamburg  wovU 
return  the  river  to  its  old  bed  by  a  cut-off  from  £  to  E'  on  accompanying  map. 

It  is  natural  aud  convenient  m  giving  a  more  detailed  description  to  subdivide  iU 
portion  of  the  stream  lying  in  the  valley  of  the  Missouri  into  three  sections,  as^ 
lows: 

FROM  HAMBURG  TO  THE  NARROWS. 

Distance  on  direct  line,  3^  miles.  Leaving  Hamburg,  the  river  takes  a  windisc 
course  southward  to  the  State  line,  3  miles  below.  It  tnon  bears  west  of  south,  aa^ 
by  continued  windings  secures  a  channel  length  of  8i  miles  in  traversing  the  disttftf 
of  3|  miles  to  the  Narrows. 

Bridge$. — Directly  east  of  Hamburg  the  river  is  crossed  by  a  single-span  combii*- 
tion  highway  bridge,  the  £-street  Bridge;  3  miles  below,  a  single-span  combioati«it 
the  State-line  Bridge;  and  3  miles  farther  down  stream  a  single-span  iron  highv«f 
bridge  is  located.  The  Kansas  City,  Saint  Joseph  and  Council  Bluffs  Railroad  cro0«s 
the  river  by  an  iron  bridge,  two  60-foot  spans,  about  1  mile  above  the  Narrows. 

Surroundings, — At  Hamburg,  Willow  Creek  enters  from  the  right  bank.  At  ordioaiT 
stages  of  water  this  creek  partakes  of  the  nature  of  a  bayou.  Its  width  is  about  10^ 
feet,  and  its  discharge  is  small,  being  supplied  by  small  springs  along  the  easten 
bluffs  of  the  Missouri  Valley  north  of  Hamburg.  One  and  one-half  miles  below  ^ 
low  Creek  the  drainage  from  a  slough  enters  from  the  right  bank. 
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Darfe«'s  Branch,  a  mere  brook,  enters  from  the  left  bank,  aboat  three-fourths  of  a 
mile  below  the  State  line. 

Timber  of  moderate  size,  anderbrash,  and  vines  occupy  the  greater  portion  of  the 
land  adjacent  to  the  river  and  within  its  bends ;  the  remainder  of  the  field  is  an  open 
prairie  country.  , 

A  few  small  lakes  or  disconnected  sloughs  in  the  vicinity  of  the  present  channel  give 
unmistakable  evidence  of  cut-offs,  but  from  the  intervening  strips  of  land,  and  the 

S resent  stable  condition  of  its  banks,  it  appears  that  the  nvor  has  long  since  aban- 
oned  the  practice  of  its  erratic  neighbor,  tne  Missouri. 

FROM  THE  NARROWS  TO  PRESENT  MOUTH. 

Distance  direct,  4  miles  southwest  by  south.  Distance  by  water-course  through  the 
channel  deserted  by  the  Missouri  after  the  Peru  cut-off,  5^  miles. 

Passing  into  the  old  channel  of  the  Missouri,  it  takes  an  easy  curve  to  the  south- 
ward along  the  left  bank  of  this  old  water-way ;  widens  to  and  maintains  an  aver- 
age width  of  about  350  feet  for  a  distance  of  3  miles ;  then  curving  to  the  west,  it 
crosses  to  the  right  bank ;  the  width  decreases ;  the  current  increases  rapidly,  and 
slight  erosion  is  noticeable  on  either  shore,  until  at  a  point  2  miles  below,  2^  miles 
northeast  of  Peru,  Nebr.,  aud  at  the  lower  junction  of  the  old  and  present  chan- 
nels of  the  Missouri  formed  by  the  Peru  cut-off  in  1867, the  stream  flows  into  the  Mis- 
souri River  with  a  rippling  current,  over  gumbo  bars,  at  the  present  mouth  of  the 
Nishnabotana. 

Farms  under  a  ^ood  state  of  cultivation  are  located  along  the  left  bank  of  this  sub- 
division ;  on  the  right  bank,  McKissock's  Island,  with  a  oontinuons  border  of  willows 
rising  from  the  sands  deposited  by  the  Missouri  at  her  higher  stages. 

FROM  THE  NARROWS  TO  FORMER  MOUTH. 

Distance  direct,  about  23  miles  south-southeast.  Length  of  the  old  bed,  from  which 
the  waters  of  the  Nishnabotana  proper  have  been  confiscated  by  the  Missouri  since 
1858,  55  miles. 

The  banks  and  surroundings  of  the  old  bed  of  the  Nishnabotana  have  much  the 
same  appearance  as  the  section  lying  between  Hamburg  and  the  Narrows  described 
above.  From  the  narrows  it  turns  eastward  to  the  bluffs,  and  with  winding  course 
follows  their  general  direction  for  a  distance  of  16  miles,  then  angling  to  the  west  of 
south,  it  enters  tlie  Missouri  about  2^  miles  below  Saint  Deroin,  Nebr. 

SURVEY. 

For  a  general  discussion  of  the  subject  a  general  survey  of  the  river  below  Hamburg 
would  be  necessary.  The  means  provided  were  too  meager  for  the  complete  work,  so 
the  survey  was  confined  to  the  stream  from  Hamburg  to  the  Missouri  and  such  obser- 
vations upon  the  bed  and  old  Missouri  channel  as  were  easily  obtainable. 

Levels  and  slope. — A  level  party,  consisting  of  levelman,  rodman,  and  axman,  started 
from  Hamburg  December  10,  Iddl,  with  datum  100  feet  below  datum  of  city  levels; 
they  ran  a  line  to  the  E-street  Bridge,  thence  along  the  river  to  the  present  mouth, 
and  returning  finished  check  levels  to  Hamburg  December  31,  1881.  Bench-marks 
were  established  and  water  surface  taken  en  route  and  on  the  old  bed  at  E'  on  map. 
A  water  gauge  located  at  the  £-street  Bridge,  and  read  morning  and  evening  from 
December  10  to  December  31,  shows  a  flnctdation  of  1.55  feet. 

The  levels  show  a  fall  of  9.10  feet  from  the  E-street  Bridge  to  the  Missouri,  the  slope 
being  irregularly  distributed,  as  shown  in  profile  on  map. 

Diachnrge  ohierratione, — Left  Brownville,  Nebr.,  December  10, 1881,  with  skiff,  two 
oarsmen,  aud  the  necessary  instruments,  and  arrived  at  the  mouth  of  the  Nishnabo- 
tana at  2  p.  m.  Passing  up  the  river,  a  water  gauge  was  placed  about  2  miles  from 
the  mouth,  where  the  slacking  of  the  current  is  quite  noticeable;  another  just  below 
the  Kansas  City,  Saint  Joseph  and  Council  Bluffs  Railroad  Bridge,  and  the  section  for 
observations  located  about  1  mile  below  the  E-street  Bridge  at  B  on  map. 

The  sections  were  carefully  surveyed  in  this  vicinity ;  three  graduated  wires  were 
carried  across  the  stream,  drawn  taut,  aud  fastened  in  position  100  feet  apart  and  at 
right  angles  to  the  current.  In  taking  the  velocity  of  water  the  level  party  assisted ; 
common  double  floats  connected  by  a  small  cord  were  used,  and  the  horizontal  curves 
for  surface,  and  at  depths  of  5,  7^,  10,  12^  and  15  feet  were  c>«refully  determined. 
The  floats  were  dropped  from  skiff  about  100  feet  above  the  upper  wire,  and  three 
men,  one  stationed  in  line  with  each  wire  with  flag  and  chronograph,  observed  cross- 
ing under  each  wire.  Work  was  completed  and  return  made  to  Brownville  Decem- 
ber 14,  IHftl. 

In  calculations  upon  the  discharge  the  cross-section  under  the  middle  wire  was 
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need ;  from  the  mean  velocity  at  various  points  borizontal  and  vertical  carves  wo 
plotted  on  a  large  scale,  and  the  summation  of  discharge  for  each  foot  of  depth  givet: 

Low-water  discharge,  per  second cubic  feet . .   1, 673 

Area  of  cross-section sqnare  feet . .   1,  JfiS 

Breadth  of  cross-section fe«t . .       llii 

Mean  depth  of  cross  section feet . .         11.5 

Maximum  velocity  observed,  per  second feet . .  is 

Mean  velocity  observed,  per  second feet . .  1,^ 

Mean  velocity  equals  80.5  per  cent,  of  maximum  velocity. 

Shore  lines, — This  work  was  delayed  until  January  4, 1882,  in  expectatiou  of  a  fura*- 
tion  of  ice,  which  would  greatly  facilitate  operations;  a  party  was  then  or^^anized.ao. 
commencing  at  the  mout^h,  a  chain,  transit,  and  stadia  line  was  carried  up  the  rirttii 
the  point  where  it  enters  the  old  Missouri  channel.  Here  it  was  found  adviaablf i 
continue  the  work  with  transit  and  stadia  only.  The  main  line  was  carried  ap  aki: 
the  Nishnabotana  to  a  point  about  1  mile  above  Hamburg;  a  branch  line  run  npihr 
old  channel  of  the  Missouri  for  a  disanoe  (»f  2  miles,  and  a  second  branch  taken  d»Ti 
the  old  Nishnabotana  bed  a  distance  of  1^  miles,  to  a  point  where  it  takes  it«i  coo* 
to  the  southward  along  the  blufts  which  limit  the  valley  of  the  Missouri  on  thersfc 

Several  other  lines  were  run  in  at  various  places  and  connected  with  the  maiolv 
checks  on  the  work,  and  the  location  of  bloughs,  creeks,  &c. 

The  work  was  connected  with  and  checked  by  angles  from  various  ntatious  toi&( 
triangulation  station  erected  on  the  bluffs  northwest  of  Hamburg.  All  was  compkiei 
January  13,  18H2. 

Map. — The  cross-sections  exhibited  on  the  map  are  characteristic  of  the  conditka 
of  the  river  in  the  localities  indicated. 

In  the  profile,  the  full  line  represents  the  surface  of  water  under  the  present  eoi- 
ditions  at  low-stage  from  the  E-street  Bridge  to  the  mouth,  and  thence  by  the  Mil' 
Bouri  to  the  former  mouth,  represented  at  X;  broken  dotted  line,  mean  hieh-witff 
under  present  condition ;  broken  lines  show  the  fall  and  slope  by  the  old  bed  and^ 
sired  cut-off;  broken  dotted  lines  through  P  and  Q,  the  probable  surface  at  low- water, 
and  through  S  the  probable  surface  at  nigh-water  by  old  bed  or  desired  ciit-off ;  dot- 
ted line  through  R,  the  probable  surface  of  water  at  the  Narrows  at  low  stage  withtk 
Missouri  mnnnig  in  its  old  channel. 

DISCUSSION. 

Interested  parties  assert  that  their  mark  of  low-water  on  the  Nishnabotana  in  tbe 
vicinity  of  Hamburg,  Iowa,  previous  to  1858,  is  now  13  feet  below  the  lowest  walff 
of  recent  years.    This  seems  large. 

Land  owners  along  the  old  bed  of  the  river  are  about  equally  divided  in  sentimetf 
for  and  against  the  reopening  of  the  old  course.  All  that  is  desired  by  the  citizens  «^ 
Hamburg  and  vicinity  is  freedom  from  overflows  and  partially  stagnant  water. 

In  connection  with  the  improvement  of  the  Missouri,  it  is  desirable  to  hold  theNif^ 
nabotana  to  its  present  channel,  that  it  may  aasist  in  any  effort  to  reclaim  the  old  Lia- 
den  Bend. 

In  reclaiming  its  old  course  the  river  must  scour  a  channel-way  55  miles  long,  whidi 
at  many  places  is  nearly  filled  by  the  detrital  accumulation  of  the  past  twenty  yean. 

In  the  present  channel,  if  freed  from  the  evil  influences  of  the  Missouri  at  its  higbff 
stages,  the  Nishnabotana  can,  by  removing  the  sediment  from  a  channel-way  S  mik> 
in  length,  secure  its  best  possible  outlet. 

The  periodic  deposits  of  sediment  in  the  upper  portion  of  the  old  channel  of  the  Ma* 
souri  by  overflows,  assisted  by  driftiug  sand,  will,  in  time,  raise  this  section  above tbe 
high-water  line,  unless  artificial  means  be  used  to  prevent  it.  The  flood  of  IHi^I  dU 
mnch  to  ameliorate  the  evil  influences  of  the  Missouri. 

CONCLUSIONS. 

Litigation  can  be  avoided,  freedom  from  floods  and  a  free  low-water  discharge  caa 
best  be  obtained,  and  the  interest  of  probable  navigation  promoted,  by  allowing  natnR 
to  take  her  course. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Pearl, 

AasUtxint  Engineer. 
Maj.  CnAS.  R.  Sutkr, 

Corps  of  Enghieira^  F.  S.  A. 
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IMPROVEMENT  OF  MISSOURI  RIVER  ABOVE  MOUTH  OF  YELLOWSTONE- 
IMPROVEMENT  OF  YELLOWSTONE  RIVER. 


REPORT  OF  CAPTAIN  EDWARD  MAGUIRE,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1882, 

IMPROVEMENTS. 

1.  Missouri  River  above  moo tb  of  Yellow-  |  2.  Yellowstone  River,  Moutana  and  Da- 
stone,  Montana.  I  kota. 


United  States  Bnginker  Office, 

Saint  Paulj  Minn,^  July  8,  1882. 

General:  I  have  the  honor  to  submit  herewith  my  annual  reports 
upon  the  works  of  river  improvements  in  my  charge,  for  the  fiscal  year 
ending  June  30,  1882. 

Very  respectfully,  your  obedient  servant, 

Edwd.  Maguire, 


The  Chief  of  Engineers,  U.  S.  A. 


Captain  of  Engineers. 


Tx. 

IMPROVEMENT  OF  THE  MISSOURI  RIVER  ABOVE  THE  MOUTH  OF  THE 

YELLOWSTONE. 

The  work  of  last  season  was  confined  to  the  river  below  Benton. 

On  June  29,  lumber  for  six  barges  having  been  previously  shipped,  an 
overseer  with  twelve  men  was  sent  to  Gallatin  Bapids,  arriving  there  July 
14;  the  old  boats  were  repaired  and  as  much  work  done  on  the  barges 
as  w^as  permitted  by  the  amount  of  lumber  which  had  been  delivered. 
The  removal  of  rock  from  Gallatin  Rapids  was  commenced  August  8, 
and  continued  until  August  29.  There  were  twenty-six  blasts  exploded 
and  269  cubic  yards  of  rock  taken  out.  Most  of  the  rock  was  used  in 
the  construction  of  a  dam,  the  effect  of  which  was  to  divert  the  water 
and  assist  materially  in  running  the  channel.  Owing  to  the  low  stage 
of  water,  a  large  proportion  of  the  barge  lumber  had  been  left  at  Grand 
Island,  and  seeing  no  prospect  of  its  being  brought  to  him,  the  overseer 
moved  the  party  to  the  latter  x)lace  and  resumed  barge-building  Sep- 
tember 2. 

The  main  party,  consisting  of  Assistant  Engineers  H.  E.  Stevens  and 
W.  H.  Wood,  one  recorder,  one  overseer,  and  sixty-five  laborers,  includ- 
ing the  steamboat  crew,  left  Bismarck  August  22. 
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Tbe  work  of  previous  seasoDS  was  found  to  be  in  the  following  eufr 
dition : 

The  break  in  the  Grand  Island  Chute  dam  had  not  increased:  tkr 
cliute  was  nearly  filled  with  gravel,  and  no  repairs  or  otlier  work  v* 
necessary.  The  training  dam  on  the  bar  above  Grand  Island  const! 
tuted  the  crest  of  a  large  bar  which  had  formed,  and  is  so  revetted  witt 
gravel  above  and  below  that  its  permanency  is  assured.  These  da» 
have  straightened  and  deepened  the  channel  over  the  upper  shoal  fiua 
a  crooked  one  of  2.4  feet  depth  to  an  easy  one  of  2.9  feet  depth.  An  ii 
creased  depth  may  confidently  be  expected.  Over  the  bar  below  Graa! 
Island  there  is  a  greatly  improved  channel,  with  a  least  depth  of  3- 
feet. 

At  Cow  Island,  Snake  Point,  Little  Dog,  Lone  Pine,  and  Bear  liapidi 
and  Chimney  Bend,  the  dams  and  channel  are  in  good  condition. 

The  lower  reef  at  Castle  Bluff  has  not  scoured,  and  additional  wort 
is  needed  at  that  point. 

There  is  good  water  over  Me(Tan'y's  Bar,  but  the  dam  should  beei- 
tended. 

The  dam  at  Snake  Point  should  be  extended. 

At  Dauphin's  Kapids  the  dam  was  rei)aired  with  875  cubic  yartls;  <«' 
stone,  part  of  w^hich  was  quarried  and  the  remainder  taken  from  tbe 
river  by  grabs. 

At  Grand  Island  371  cubic  yards  of  stone  were  quarried  and  plactil 
in  the  dam  at  the  lower  point  of  the  island. 

Surveys  were  made  during  the  season  at  the  following  named  locali 
ties :  Grand  Island,  ArmelPs  Island,  Hawley  Island,  Trover  Shoal,  Baf 
falo  Shoal,  and  McGonigal's  Shoal. 

A  party  consisting  of  Assistant  Engineer  Stevens  and  forty-five  eio^ 
ployds  left  Bismarck  with  the  steamboat  May  5, 1882.  Up  to  June  2L 
the  last  date  of  receipt  of  information,  the  following  work  had  hes 
done,  viz:  The  bars  at  Pablos  and  Kips'  rapids  had  been  raked  fori 
length  of  1,000  feet  and  a  width  of  from  100  to  200  feet,  and  1,670  .cubit 
yards  of  stone  had  been  quarried  and  delivered  at  the  various  localities 
where  needed  for  dams. 

It  is  proposed  to  send,  as  soon  as  practicable,  another  party,  under 
charge  of  Assistant  Engineer  Wood,  to  join  that  now  in  the  field.  Thr 
work  of  the  present  season  will  consist  in  completing  the  removal  of 
rock  from  the  channel  at  Gallatin  Bapids,  in  strengthening  the  dam  at 
Dauphin's  Bapids,  and  in  cx)mpleting  the  dams  at  Snake  Point,  McGar 
ry's  Bar,  and  at  the  lower  end  of  Grand  Island.  It  is  also  expected  that 
dams  will  be  built  at  Hawley  Island,  Trover,  and  Buffalo  Shoals,  and 
Oastle  Bluff. 

Money  statement 

July  1, 1881,  amount  available $46, 514  M 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outetanding  liabilities  July  1,  1881 138.489  19 

July  1,  1882,  outstanding  liabilities 6,954  94 

45, 444  13 

July  1,  1882,  amount  avaUable 1,069^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  150, 000  9^ 

COMMERCIAL  STATISTICS. 

Five  lines  of  steamboats  make  their  headquarters  at  Bismarck,  Dak.,  and  frooi 
twenty  to  thirty  boats  ply  between  that  town  and  points  on  the  Missouri  River,  mak- 
ing during  the  season  of  navigation  from  one  hundred  and  fifty  to  one  hundred  and 
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3iit^*-five  trips.  The  business  for  1881  was  in  excess  of  that  for  any  previous  year. 
5Te  were  twenty-one  boats  employed,  the  largest  being  the  Dacotah,  with  a  freight 
acity  of  1,400  tons,  and  the  Kmallest  with  a  freight  capacity  of  250  tons.  These 
.ts  carried  into  Montana  27,560,000  pounds  of  private  and  7,200,000  pounds  of  gov- 
iiieut  freight,  making  a  total  of  34,760,000  pounds,  valued  at  $5,214,000. 
11  a<lditioti,  there  weit)  transported  1,300  passengers,  2,400  Indians,  1,800  head  of 
sea  and  cattle,  and  600  head  of  shee)).  The  exports,  as  far  as  learned,  were  as  fol- 
s:  23,000  buffalo  hides,  valued  at  8:^7,500;  It^O  tons  wool,  valued  at  f90,000;  253,750 
incls  of  hides,  pelts,  &c.,  valued  at  about  $76,125;  and  also  an  unestimated  quau- 
r  of  furs  and  wolf-skins. 

.^hc  steamboat  owners  estimate  that  the  business  this  season  will  exceed  that  of  last 
IT.  The  rapid  settlement  of  the  country  tributary  to  Henton  and  the  Judith  Basin 
il  call  for  large  shipments  by  river  in  the  future. 

My  thaiiks  are  due  to  Assistant  Engineers  Stevens  and  M^ood  for 
>se  attention  to  and  excellent  execution  of  the  work  assigned  to  them. 


Ta. 

IMPROVEMENT  CfF  YELLOWSTONE  RIVER,  MONTANA  AND  DAKOTA. 

The  work  was  carried  on  by  two  parties,  which  left  Saint  Paul  July 

:,    1881. 

The  first  party  consisted  of  one  recorder,  one  overseer,  one  sub-over- 
er,  and  tweiitj-three  laborers ;  Assistant  Engineer  F.  M.  Towar  in 
large.  This  party  was  employed  in  building  a  dam  at  Buffalo  Bapids, 
id  in  blasting  and  removing  a  portion  of  the  ledges  at  Wolf  and  Baker's 
ipids. 

The  dam  was  constructed  of  stone,  gravel,  and  brush  fascines.  The 
ttter  were  made  principally  of  willow  intermingled  with  small  cotton- 
ood,  were  from  18  to  22  feet  long,  and  from  1  loot  to  14  inches  in  diam- 
:er.  The  stone  varied  in  size  from  that  of  a  cobblestone  to  that  which 
NO  men  could  conveniently  handle.  Those  on  the  outer  end  of  the  dam 
3ntained  from  5  or  6  cubic  feet  to  a  yard  each.  The  gravel  was  such 
B  could  be  obtained  in  the  immediate  vicinity  of  the  dam.  The  shore 
rotection  was  made  by  shoveling  away  the  bank  for  a  length  of  50  feet 
nd  width  of  20  feet,  and  in  this  trench  laying  fascines  perpendicular 
3  the  stream.  Each  fascine  was  firmly  staked.  On  top  of  the  mattress 
bus  formed  was  placed  a  layer  of  about  64nches  of  gravely  surmounted 
y  a  layer  of  stone  about  1  foot  thick,  and  this  in  turn  covered  with  fine 
ravel.  Finally,  the  whole  was  overlay  ed  with  cobblestones,  well  rammed, 
^he  dam  proper  was  carried  above  low- water  level  by  alternate  layers 
f  fascines  and  stone  and  gravel.  The  fascines  were  made  into  matfi 
.bout  14  feet  long,  sunk  with  a  load  of  stone,  and  staked  in  position. 
?hey  were  then  covered  with  a  layer  of  stone  about  a  foot  thick.  Each 
»yer  was  carried  out  the  full  length  of  the  dam  before  beginning  the 
lext  one.  The  butts  of  the  second  layer  were  placed  6  feet  up  stream 
rom  those  of  the  first,  and  those  of  the  third  layer  3  feet  up  stream  from 
hose  of  the  second.  The  dam  as  thus  constructed  was  covered  on  its 
lEM^e  and  crest  with  gravel  to  a  depth  of  about  2  feet  for  375  feet  from 
he  shore.  Beyond  that  distance  rock  alone  was  used  for  the  covering. 
Dhe  following  is  a  summary  of  the  work  done : 

Tee*. 

Total  length  of  dam  and  shore  protection 5<S5 

dumber  of  fascines  made  and  placed 1, 196 

•dumber  of  cubic  yards  rock  placed 1,323 

dumber  of  cnbie  yards  gravel  placed 653 

lianiber  of  cable  yards  rock  removed  from  channel 36 
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The  work  of  blasting  and  removing  rock  at  Wolf  Rapids  was  coi 
meuced  August  9  and  continued  until  October  5,  at  which  time  tl 
party  removed  to  and  commenced  work  on  Baker's  Kapids.  The  woi 
was  continued  at  this  iK>iut  until  November  3,  when  the  party  retunx 
to  Saint  Paul. 

The  following  is  the  amount  of  work  done  at  the  last-named  i)oint8 

WOLF   RAPID8. 

Number  of  holes  drilled - 1 

Number  of  blasts  explo<led 3 

Number  cubic  yards  rock  removed S 

BAKER^S  RAPID8. 

Number  boles  drilled 

Number  blasts  explmled 1 

Numlier  cubic  yards  rock  lemoved I 

Tlie  second  i>arty  consisted  of  one  recorder,  one  overseer,  one  sub-ove 
seer,  and  forty-tliree  laborers  5  Assistant  P^ngineer  J.  J.  Durage  in  charp 
This  party  was  employed  in  building  dams  at  Edgerly's  Island  and  i 
Glendive. 

The  necessary  boats  were  built  at  Buftalo  Kapids.  The  party  vri 
delayed  in  its  work  by  the  willful  and  inexcusable  failure  of  a  firm  i 
Miles  City  to  supply  the  lumber  which  they  had  contracted  to  funiis 
several  weeks  previous,  and  which  they  assured  me  they  had  on  hand.  1 
was  only  through  the  kindness  of  Lieut.  Col.  J.  N.  G.  Whistler  and  Ca|« 
F.  H.  Hathaway,  at  Fort  Keogh,  that  lumber  could  be  obtained.  Tb 
following  boats  were  built,  viz :  One  scow,  53  feet  by  21  feet  by  3^  feel 
with  pile-driver  of  30  feet  leaders  and  2,200  pounds  hammer ;  two  stow 
barges,  65  feet  by  10  feet  by  3  feet  S  inches. 

Two  chutes  were  closed  at  Edgerly's  Island  by  dams,  the  constnK 
tion  of  which  was  commenced  Septeml»er  3.  They  were  constructed « 
piles,  fascines,  stone,  and  gravel.  The  fascines  were  made  of  cottoi 
wood  saplings  and  tree-tops,  tt)gether  with  such  willow  brush  as  cool 
be  obtained.  The  piles  were  large  cottonwood  trees,  peeled.  TW 
proved  to  be  very  good  piles,  strong,  straight,  brooming  but  little  \ 
driving,  and  hardening  in  water. 

The  rock  ballast  consisted  of  bowlders  found  imbedded  in  the  hi 
They  consist  of  a  large  number  of  fossil  shells,  cemented  together 
an  argillaceous  limestone,  and  are  quite  hard  and  heavy.     Some  sai 
stone  picked  up  in  the  coulees  was  also  used.    Cobblestones  and  grat 
were  also  used  as  ballast.    They  were  found  in  strata  in  the  bank. 

The  piles  were  driven  only  in  the  2-foot  curve  and  all  around  the  shi 
protection.  Two  rows  were  driven  to  form  the  back  of  the  dam. 
were  driven  only  7  to  10  feet,  the  latter  depth  very  seldom.  The 
torn  was  hard,  and  in  some  places  fifteen  blows  of  the  hammer  fail 
to  drive  the  pile  even  an  inch  after  reaching  a  depth  of  0  fet^t.  Tl 
double  row  was  cut  off  at  the  level  of  the  ballast  of  the  lowest  laj 
of  fascines. 

The  fascines  were  from  18  to  22  feet  long,  and  of  about  1  foot  mi<l< 
diameter,  well  choked  every  2  feet,  and  bound  with  lath-yarn.  Tl 
were  formed  generally  into  mats  of  from  seven  to  twenty  fascines, 
tween  cottonwood  binders  4  leet  apart,  and  properly  secured  by 
and  lath-yarn.  Each  fascine,  whether  laid  singly  or  in  a  mat,  was  b< 
in  position  by  cottonwood  stakes  3  to  4  feet  long  and  3  to  4  inches 
diameter.  In  the  immersed  section  only  mats  were  used.  The  fif 
layer  wa«  laid  close  to  the  piling.    To  secure  the  gravel  cross-bind* 
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ire  placed,  tbree  in  a  row.    They  were  staked  down  and  secured  with 
3i)e.     The  middle  layer  was  put  in  in  a  similar  manner,  and  the  third 

top  layer  was  staked  down  and  ballasted  to  the  depth  of  about  1 

>t.    The  whole  dam  was  faced  with  gravel. 

UPPER  DAM. 

tal  leDgth  of  (lam  and  shore  protection feet..  1,192 

>ight  of  dam do. . .     1. 75  to   5. 4 

dth  of  crest do...   17       to 28 

dth  of  base do. . .  21       to  45 

ight  of  shore  protection do. . .  10. 5 

mber  faijcines  made  and  laid 2, 300 

mbei*  stakes  cut  and  driven 6, 020 

raber  cubic  yards  rock  placed 1, 987 

mber  cubic  yards  gravel  placed 817 

iiiiber  piles  cut  and  driven 329 

Effects  of  the  dam, — About  one-fourth  of  the  whole  volume  of  the  river, 
lich  formerly  flowed  throup:h  the  chute,  was  turned  into  the  main 
annel,  raising  the  water  at  the  dam  1.3  feet.  The  permanent  gauge 
low  indicated  an  increase  in  depth  of  2.5  inches. 
The  construction  of  the  lower  dam  was  more  difficult.  The  river  here 
as  divided  into  three  chutes,  the  middle  one  of  which  was  of  slight 
nsequence  and  was  easily  closed.  The  left  chute  made  a  very  sharp 
rn,  and  the  water  was  discharged  through  it  over  a  gravel  ridge  and 
ith  great  velocity. 

LOWER  DAM. 

>tal  length  of  dam  and  shore  protection feet. .  860 

eight  of  dam  at  deepest  portion do. . .        5  74 

idth  of  base do...  30  to  40 

idth  of  crest do...  18  to  22 

idth  of  shore  projection do. ..  55  to  25 

mber  facines  made  and  laid 1, 422 

imber  stakes  cut  and  driven 3, 144 

mber  piles  cut  and  driven 173 

imiber  cubic  yards  rock  placed 863 

limber  cubic  yards  gravel  placed 447 

This  dam  was  constructed  similarly  to  the  upper  one,  but  the  direction 
the  lower  one  is  nearly  parallel  to  the  axis  of  the  river.  The  shore 
rotections  of  both  were  countersunk  in  the  bank  and  carried  to  such  a 
eight  and  length  as  to  be  am  adequate  ]>rotection  against  the  scour  of 
ighwater.  On  the  bars  the  dams  were  extended  to  the  largest  and 
lost  compact  gravel  and  fanned  at  the  ends. 

Effectfs  of  loicer  dam, — While  the  dam  was  in  process  of  construction 
le  water  rose  uniformly  with  the  filling,  backing  up  and  diverting  the 
ater  towards  the  right  bank.  The  deepest  water  in  the  channel  before 
le  dam  was  built  was  2.2  feet.  As  soon  as  the  dam  reached  a  height 
F  about  2  feet  above  the  original  water  level  the  water  began  to  fall 
ipidly  until  it  reached  a  stationary  stage  of  about  9  inches  above  the 
riginal  level.  It  cut  the  shoal,  deepening  and  widening  the  main  Chan- 
el. The  depth  on  the  shoal  at  the  time  the  party  left  the  work,  that 
i,  time  of  lowest  water,  was  3  to  4  feet.  The  material  scoured  out  was 
arried  about  1,200  feet  downstream  and  deposited  in  the  eddy  at  the 
nd  of  the  bar  on  the  left,  causing  an  extension  of  the  bar.  The  effect 
f  the  two  dams  was  to  increase  the  depth  between  them  by  0.55  foot. 
The  work  at  this  point  completed,  the  party  moved  to  the  head  of 
atie's  Island,  opposite  Glendive.    The  left  chute  here  was  closed.    The 

110  B 
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velocity  of  the  water  in  this  chute  was  not  great,  but  there  was  a  de|jj 
in  the  middle  of  the  channel  of  7  feet.  The  left  bank  is  about  24  fo 
high  and  the  point  of  Katie's  Island  is  a  bar.  Bnish  and  gravel  w{ 
found  to  be  plentiful,  but  rock  was  scarce.  The  method  of  piling  t< 
this  dam  differed  from  that  of  the  Edgerly  dams.  As  the  piles  coai 
be  driven  only  8  fee",  the  pressure  of  the  water  would  bend  and  loose 
them.  To  get  rid  of  as  much  of  this  pressure  as  possible  the  dam  wi 
divided  into  sections,  each  alternate  one  of  which  was  filled  up  to  tl 
level  of  the  water.  The  piling  in  these  sections  was  driven  at  au  ang 
and  in  the  form  of  reversed  ice-breakers.  Logs  were  then  laid  betwec 
these  sections,  so  as  to  form  a  sort  of  apron  to  relieve  somewhat  tl 
piles  of  the  other  sections,  which  were  driven  behind  these  lo^s.  Tl 
latter  sections  were  then  closed,  filling  in  uniformly  from  the  bottom  i 
all  of  them  at  a  time.  The  island  end  of  the  dam  had  to  be  connte 
sunk  about  2  feet  and  carried  out  110  feet  to  obtain  a  good  auchoraar 
The  mode  of  construction  can  be  better  understood  from  the  drawiug 
appended. 

Total  length  of  dam  and  shore  protection feet  -  -         r 

Height  of  dam  in  deepest  wat-er do 

Width  of  base do...  25t«i 

Number  faciues  ma-le  and  laid 1,S 

Number  stakes  cut  and  driven 2,li 

Number  piles  cut  and  driven 1; 

Number  cubic  yards  rock  placed i 

Number  cubic  yards  gravel  placed 3- 

Owing  to  heavily  running  ice,  the  work  was  discontinued  Novembe 
16,  and  the  party  returned  to  Saint  Paul. 

All  of  the  dams  built  by  these  parties  have  withstood  the  action  c 
the  ice  and  spring  freshets,  and  are  reported  by  the  watchmen  asi 
good  condition.  They  accomplished  the  purpose  for  which  they  wei 
intended. 

Money  statement, 

July  1,  1881,  amount  available $27, 655 1 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $24, 808  39 

July  1,  1882,  outstanding  liabilities 731  50 

2.5, 539 1 

July  1,  1882,  amount  available 2, 1151 

Amount  appropriated  by  act  passed  August  2,  1882 20,  OOC'  i 


Amount  available  for  fiscal  year  ending  June  30,  1883 22,  1 15 ! 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .   100,  OOC'  * 

COMMERCIAL   STATISTICS. 

Five  lines  of  steamers  make  their  headquarters  at  Bismarck,  Dal 
and  from  twenty  to  thirty  boats  ply  between  this  town  and  points  o 
the  Missouri  and  Yellowstone,  making  during  the  season  of  navigatio 
from  one  hundred  and  fifty  to  one  hundred  and  seventy-five  trips. 

The  steamboat  business  for  1881  was  greatly  in  excess  of  any  previou 
year.  There  were  twenty-one  boats  employed,  the  largest  being  tt 
Dacotah,  with  a  freight  capacity  of  1,400  tons,  and  the  smallest  tl 
General  Tompkins,  with  a  freight  capacity  of  250  tons. 

The  freight  carried  up  the  Yellowstone  River  amounted  to  8,420,OC 
pounds,  of  an  estimated  value  of  $1,263,000.    The  exports  were  prii 
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pally  hides,  fursi,  aud  skins.  There  were  shipped  93,000  buffalo  robes, 
'  a  value  of  232,500,  and  about  263,000  pounds  of  hides,  valued  at 
^5,533,  besides  a  quantity  of  furs  and  wolf-skins.  The  above  values 
«  those  on  the  river  bank. 

The  Northern  Paciflc  Railroad  has  tapped  the  Yellowstone  Valley  at 
leudive,  and  it  is  hardly  possible  that  there  will  be  any  freight  carried 
1  the  river  above  Olendive  as  long  as  the  railroad  freight  rates  remain 
^asonable.  But  from  Qlendive  to  the  mouth  is  a  stretch  of  river  which 
lay  be  made  very  useful  as  a  line  of  transportation  for  Benton  and 
ther  Upper  Montana  freight.  The  long  up  river  haul  of  303  miles 
rom  Bismarck  to  Butbrd  would  thus  be  saved  by  a  down-river  haul  of 
bout  100  miles.  Hence  it  is  proposed  to  confine  the  work  of  the  coming 
easou  to  that  portion  of  the  river.  The  work  will  consist  in  completing 
be  dam  at  Katie's  Island  by  raising  it  a  foot  higher,  removing  rocks 
ud  snags  from  the  channel  at  the  foot  of  Katie's  Island,  constructing 
ams  at  Glendive  Shoal  and  Stanly's  Shoals,  aud  removing  the  few 
ocks  and  snags  which  are  to  be  found  between  those  points. 

There  are  several  other  places  which  need  improvement,  particularly 
be  mouth.  There  are  in  the  lower  reach  a  number  of  snags  and  over- 
langing  trees  which  should  be  removed.  I  am  confident  that  a  channel 
t  least  3|  feet  deep  can  be  obtained  and  maintained  during  the  season 
f  navigation. 

I  am  indebted  to  Assistant  Engineers  Towar  and  Durage  for  close 
ttei]tion  to,  and  conscientious  and  skillful  performance  of,  the  dutiea 
ssigued  to  them. 
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MPROVEMENT  OF  THE  NAVIGATION  OF  THE  MISSISSIPPI  RIVER  BE- 
TWEEN SAINT  PAUL  AND  THE  MOUTH  OF  THE  U^LINOIS,  INCLUDING 
IMPROVEMENTS  AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS- 
IMPROVEMENT  OF  GALENA  RIVER  AND  HARBOR,  ILLINOIS— IMPROVE- 
MENT OF  CUIVRE  RIVER,  MISSOURI— OPERATING  DES  MOINES  RAPIDS 
CANAL. 


lEPORT  OF  MAJOR  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS^ 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1882L 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Upper  Mississippi  River,  operatiousof     10.  Harbor  at  Fort  Madison,  Iowa. 

snag-buat,  &c.  I  11.  Des  Moines  Rapids. 

2.  Mississippi  River  from  Saint  Paul  to  j  12.  Des  Moines  Rapids  Canal. 

the  Des  Moines  Rapids.  13.  Mississippi  River  near  Alexandria,  Mo. 

3.  Mississippi  River  from  Des    Moiues  .  14.  Mississippi  River  at  Qaiucy,  HI. 

Rapidstothe  month  of  IllinoisRiver.      15.  Qninc^*  Bay,  111. 
4  Removing  sand  bar  in  Mississippi  River  ;  16.  Mississippi  River  at  Hannibal,  Mo. 
opposite  Gnttenberg,  Iowa.  17.  Mississippi  River  at  Louisiana,  Mo. 

5.  Removal  of  bar  in  Mississippi  River  '  18.  Galena  River  and  Harbor,  III. 

opposite  Dnbuque,  Iowa.  19.  Cnivre  River,  Missouri. 

6.  Rock  Island  Rapids,  Mississippi  River.  20.  Transportation  and  distribution  of  im- 

7.  Harbor  at  Rock  Island,  Illinois.  tions  and  supplia^  to  the  sufferen 

8.  Mississippi  River  at  Andalusia,  III.  I            by  overflow  of  Mississippi  River. 

9.  Harbor  at  Muscatine,  Iowa. 

EXAMINATIONS  AND  SURVEYS. 
It.  Harbor  of  refuge  in  Lake  Pepin,  at  Stockholm,  Wis.,  and  Lake  City,  Minn. 


United  States  Engineer  Office, 

Rod'  Island,  III,  July  12, 1882. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  rex>orts 
)f  operations  under  my  charge  during  the  fiscal  j^ear  ending  June  30. 
1882. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Major  of  Engineers^ 
The  Chief  of  Engineers,  U.  S.  A. 
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U  I. 

OPERATIONS  OF  SNAG-BOAT   IN   IMPROVEMENT  OF   UPPER    MISSISSffl 

RIVER. 

The  snag-boat  General  Barnard  was  employed  during  a  portion  of  ni 
past  year  in  removing  obstructions  and  assisting  navigation  betw« 
Saint  Paul  and  the  mouth  of  Missouri  River.  Similar  service  was  a» 
performed  by  this  boat  for  a  short  time  below  Saint  Louis  under  onk 
of  Maj.  O.  H.  Ernst,  Corps  of  Engineers.  Between  October  10  and 5 
1881,  she  was  emplo^^ed  on  an  inspection  trip  from  Saint  Louis  ton 
mouth  of  Red  liiver  with  the  Mississipi>i  Kiver  Commission  on  boac 
and  on  March  16,  1882,  the  boat,  in  accordance  with  instructions ( 
ceived,  was  placed  under  orders  of  Colonel  Beckwitli,  Subsistence  It 
partment,  for  duty  in  connection  with  supplying  rations  to  sufifeie 
from  overflow  on  Lower  Mississippi  River.  The  details  of  the  vc 
above  mentioned,  together  with  statistics  and  other  valuable  inforfl 
tion,  will  be  found  in  the  appended  report  ot  Assistant  C.  W.  Durbi 

Arrangements  were  made  early  in  January,  1882,  with  HowardI 
Co.,  of  Jeifersonville,  Ind.,  for  constructing  the  light  draught  steaie 
authorized  by  act  of  March  3, 1881.  This  boat  will  be  completed  by  n 
middle  of  July. 

It  is  proposed  in  the  future  to  use  the  General  Barnard  for  the  bean 
snagging  work  of  the  district,  and  when  this  is  accomplished  to  repli 
her  services  with  those  of  the  smaller  and  lighter-draught  boat.  1) 
service  upon  which  the  snag-boats  are  engaged  is  one  of  great  impi 
tance,  and  the  interests  of  navigation  can  be  best  served  by  permitti 
them  to  perfom  a  full  season's  work.  The  estimate  submitted  is  b« 
on  the  cost  of  operating  and  repairs,  and  cannot  be  materially  recliw 
without  seriously  interfering  with  the  efficiency  of  the  boats.  I  woi 
respectfully  recr.mmend  for  the  maintenance  of  the  snag-boats  for  ti^ 
year  ending  June  30,  1884,  an  appropriation  of  $30,000. 

My  annual  report  of  last  year  contained  references  to  several  subje< 
of  great  importance  in  connection  with  the  navigation  of  the  Upp 
Mississippi.  The  most  important  of  these  subjects  related  to  the  furuii 
ing  of  additional  facilities  for  passing  the  various  bridges  in  safety, 
special  report  6%  this  subject  was  rendered  March  9, 1882,  and  is  print 
as  House  Ex.  Doc.  No.  136,  Forty-seventh  Congress,  first  session, 
understand  Congress  has  taken  action  on  it  during  the  present  sessi( 

The  deposit  of  sawdust  and  mill  refuse  in  the  Mississippi  River  b 
continued  during  the  past  year.  Evidence  is  abundant  that  this  prs 
tice  is  injurious  to  the  interests  of  navigation,  and  should  be  prohibit 

The  condition  of  the  Upper  Mississppi  during  the  past  year  has  be 
a  remarkable  one,  and  a  tiood-stage  has  prevailed  almost  continuona 
Excepting  a  very  brief  period  during  the  summer  navigation  oft 
river  has  only  been  interfered  with  by  the  difficulty  of  finding  landi 
points.  During  the  very  short  time  the  water  was  low  enough  to  ( 
velop  a  low-wat^r  channel  no  difficulty  was  experienced  at  any  poii 
where  imx)rovements  have  been  made. 

Throughout  the  year  the  largest  class  of  boats  were  able  \o  reach  Sai 
Paul,  except  for  about  two  weeks,  when  a  bar  at  Pine  Bend,  10  mil 
below,  interfered  with  their  progress. 

ABSTRACT   OF   APPROPKIATIONS. 

By  act  approved  March  2,  1807 $96,^ 

By  allotment  from  appropriation  of  July  25,  lHi8 26.'' 

By  act  approved  July  U,  1>^70 ' W.*' 
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}y  act  approved  March  3,  1871 42,000 

5v  act  approved  June  10,  1872 42,000 

J*y  act  approve<l  March  3,  1S73 25,000 

5y  act  approved  June  2:i.  1874 25,000 

3y  act  ap]>rovefl  March  3,  1875 25,000 

liy  act  approved  August  14,  1876 , 30,000 

[Jyact  approved  June  18,  1878 41,500 

By  act  approved  March  3,  1879 20,000 

By  act  approved  Juno  14,  1880 8,000 

By  act  approved  March  3,  1881  25,000 

441.500 

Money  statement 

July  1,  1881,  amount  available * $28,346  59 

July  1,  1882,  auiount  expended  during  tiscal  vear,  exclusive  of 

outstanding  liabilities  July  1,  1881 $6,971  «> 

July  I,  18;i2,  outstanding  liabilities 20,000  00 

26,971  65 

July  1,  1882,  amount  available 1,374  94 

Amount  appropriated  by  get  passed  August  2, 1882 25, 000  00 

Amount  available  for  fiscal  year  ending  Jane  30,  1883 26, 374  94 

Amount  that  can  be  profitably  expanded  in  fiscal  year  ending  June  30, 1884.     30, 000  00 


report  of  mr.  c.  w.  durham.  assistant  engineer. 

United  States  Engineer  Office, 

Bock  Island,  III,  July  1.  1882. 

Major:  I  have  the  honor  to  present  my  annual  report  on  improving  Upper  Missis- 
sippi River  for  the  fiscal  year  ending  June  30,  1882,  together  with  some  statistics  of 
commerce  and  navigation. 

operations  of  snag-boat  general  Barnard. 

« 

During  April  and  May,  1881,  the  General  Barnard  was  put  in  readiness  for  service, 
and  on  May  21  began  her  season's  work,  as  mentioned  in  fast  j'ear's  report. 

From  July  1  to  September  27  she  was  engaged  between  Saint  Paul  and  the  mouth 
of  the  Missouri  Kiver  in  removing  snags,  impending  trees,  wrecks,  &.C.,  assisting 
steamboats,  establishing  water-gauges,  buoys,  and  channel-marks,  making  surveys  and 
reconnaissances,  transporting  government  property,  and  rendering  occasional  service 
to  the  works  of  permanent  improvement. 

From  September  1  to  October  10  she  was  employed  under  orders  of  Miy .  O.  H.  Ernst, 
Corps  of  Engineers,  in  removing  snags  and  obstructions  from  the  river  along  the  bank 
below  Carrolrs  Island,  about  18  miles  below  Saint  Louis,  with  the  object  of  affording 
a  clear  shore  for  laying  brush  protections. 

Between  October  10  and  25  made  an  inspection  trip  from  Saint  Louis  to  the  mouth  of 
Red  River  and  return,  under  orders  of  the  Mississippi  River  Commission. 

Laid  up  in  the  canal  at  Keokuk  November  22. 

During  the  season  of  1881  good  service  in  removing  snags  and  impending  trees  was 
performed  at  or  near  several  localities,  among  which  may  be  mentioned  Cuivre  River, 
Turtle  Island,  CarrolVs  Island,  Buffalo  Chute,  Mosier's  Island,  Weetport  Chute,  Cass- 
ville  Slough,  Crooked  Slough,  Redwing,  Frenchman's  Bar,  and  between  Saint  Paul 
and  Hastings. 

In  September  a  survey  was  made  of  the  bar  below  Dixon's  Landing. 

summary  of  operations  of   united  states   steamer  general  BARNARD,  SEASON 

of   1881,   IN  UPPER  MISSISSIPPI  AND  CUIVRR  RIVERS. 

Snags  removed 520 

Leaning  trees  pulled  back 73 

Leaning  trees  felled 14, 705 

Steamboats  assisted 3 

Wrecks  destroyed 2 

Miles  of  survey  lines 2 

Soundings  recorded 1, 533 

Miles  run 6, 554 
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Ou  March  16, 1882,  the  Geueral  Barua  d  left  Keokuk  for  Saiut  Louis,  where  nhsv 
lived  ou  the  16th.  8he  was  then  put  under  orders  of  General  Amos  Beck  with,  0» 
missary  Department,  for  the  purpose  of  transporting  supplies  for  the  relief  of  over^ 
sufferers  on  the  Lower  Mississippi  River.  She  was  engaged  in  this  service  until  A^ 
20,  at  which  date  she  was  laid  up  in  the  canal  at  Keokuk,  Iowa. 

Ou  May  16  she  was  taken  to  Dubuque,  Iowa,  for  repairs,  which  are  now  nearly  oo- 
pleted. 

The  river  and  harbor  act  of  March  3,  1881,  under  the  head  of  "Improving  Up?t 
Mississippi  River, ^'  provided  funds  for  building  a  light-dran^ht  steamboat.  Plans  ii 
specifications  were  prepared  and  submitted  by  you  to  the  Chief  of  Engineers  on  Dectt- 
ber  14,  1881,  and  authority  was  given,  December  20,  to  solicit  proposals  from  reliaW 
steamboat-builders  on  the  Ohio  and  Mississippi  rivers.  The  work  was  assigned  to  H&- 
ard  &  Company,  of  Jeffersonville,  Ind.,  who  made  the  lowest  offer,  at  a  price  of  $18,7a. 
The  boat,  which  is  of  wood,  is  now  nearly  completed.  Her  principal  dimensions  are  i 
follows :  Leugth  on  deck,  140  feet ;  beam,  28  feet ;  hold  4  feet :  two  non-condensing  k- 
giiies,  with  cylinders  14^  inches  diameter,  by  6  feet  stroke  of  piston ;  three  Otls^tel 
boilers,  40-inch  shell,  20  feet  long,  with  five9-iuch  return -flues  in  each. 

RIVER  NOTES. 

During  the  season  of  18S1  the  river  was  at  a  good  boating  stage,  except  for  a  shci 
time  during  August,  and  the  largest  boats  were  unable  to  reach  Saint  Paul  only  dnriK 
a  period  of  about  two  weeks.  In  1882  the  river  has  continued  high  until  the  preses 
time,  and  no  trouble  has  as  yet  been  experienced  by  navigators  form  lack  of  water. 

I  give  a  list  of  channel-depths  on  some  of  the  worst  bars  at  the  lowest- water  pend 
of  1881 : 

Frenchman's,  4  feet ;  Pig's  Eye,  3  feet  3  inches ;  Rod  Rock,  4  feet  6  inches ;  Xewpor 
4  feet  6  inches ;  Merrimac,  4  feet ;  Robinson's,  4  feet  6  inches ;  Island  No.  10,  3  feet 
Pine  Bend,  5  feet ;  Gray  Cloud,  4  feet ;  Prescott,  3  feet  6  inches ;  Reed's,  4  feet ;  VTr 
basha^  4  feet ;  Crat's  Island,  4  feet ;  Teepeeota  Point,  4  feet ;  Beef  Slough,  4  feet 
Rollingstone,  4  feet;  Pino  Island,  4  feet ;  Bellevue,  4  feet  6  inches ;  Johnson's  Islaoi 
4  feet ;  Foot  Rush  Chute,  4  feet  6  inches;  below  Burlington,  3  feet  6  inches ;  Skiu 
River,  4  feet ;  Montrose,  4  feet ;  Tully  Island,  4  feet  6  inches ;  Smoots's,  3  feet  3  incha 
Wyiiconda,  4  feet  6  inches ;  Gilbert's,  4  feet  6  inches;  Dixon's,  3  feet  6  inches. 

STATISTICS  OF  COMMERCE   AND  NAVIGATION. 

Lumber. — The  most  important  business  interest  on  the  Upper  Mississippi  audit 
principal  tributaries  is  the  lumber  trade,  which  gives  employment  to  great  nambe 
of  men,  and  upwards  of  one  hundred  steamboats,  which  are  used  in  guiding  and  pn 
pelling  rafts.  Between  the  mouth  of  the  Chippewa  and  Saint  Louis  there  are  eight 
mills  on  the  main  river,  with  an  annual  day-sawing  capacity  of  800,000,000  feet,  en 
ploying  some  16,000  men,  and  representing  about  $16,000,000  capital. 

On  the  Upper  Mississippi  and  its  tributaries,  the  Saint  Croix,  Chippewa,  Wisconsii 
and  Black,  thert)  are  about  two  hundred  mills  engaged  in  the  manufacture  of  lumliei 
the  greater  part  of  which  product  is  floated  into  the  former  stream. 

The  following  table  shows  the  lumber  product  of  the  Mississippi  River  and  tribn 
taries  from  1877  to  1881,  inclusive  : 

Comparative  statement  of  the  white  pine  lumber  product  for  five  yean. 


Locality.  i         1881.  1880-        ,         1879.  187a         ,  1877. 


Miasiftsippi 
Saint  Croix. 


I 
Fe€t.  Feet.         i         Feet.  Feet. 


FeA. 


952,000,000  789,805,000  614,641,000  418,446,000  456. 840,  M> 

123,000.000  111.380.000  84.230,0)0  61,941,000  ,  .^3,841,N 

ChipDewa i    475,000,000,  350,632,000  243,665,000  154.119.000,  157,04«l« 

Black '     112,000,000  123,230,000  73,.500.000  62,252,000  1  49,250,W 


Total,  Mississippi  Valley  . .  1, 662, 000, 000   1, 375, 047, 000   1, 016, 036, 000       696, 758, 000 


716^  477, » 


In  addition  to  the  above  amount  of  lumber,  there  were  mannfactured  in  1881  aboni 
500,000,000  shingles  and  150,000,000  lath.  The  product  of  the  Wisconsin  River  is  omit- 
xcd  from  the  above  statement,  inasmuch  as  nearly  all  the  lumber  made  ou  that  rivei 
.•s  shipped  by  rail. 


STEAMBOATS  AND   FREIGHT. 


The  principal  steamboat  lines  on  the  Upper  Mississippi  River  are  the  Saint  Loou 
and  Saint  Paul  Packet  Company  and  the  Diamond  Jo  Line.    There  are  also  som^ 
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;ndepencleiit  boats,  carryin|2^  freight  and  passengers.    The  total  amount  of  freight 
carried  bv  these  two  lines  was,  in  1881,  380,000  tons;  in  1880,  567,180  tons;  in  1879, 
111,862  tons. 
Passengers  carried  by  above  lines  in  1881,  43,700. 

Statement  of  amount  of  freight  received  and  skipped  Jrom  Saint  Louis  hy  the  Upper  Mis- 
sissippi River  for  five  years. 


1881. 


1880. 


1870. 


1878. 


1877. 


Tons. 

Received 190,815 

Jhipped I      54,285 


Tons.     \     Tons. 
226,005  !    221,285 
55,  280         06,  000 


Ton».     •     Tons. 
174.065  1      136,715 
67,320  68,565 


Totalcarried ,    245,110  1    281,355  I    288,275      241,385  1      205,280 


Movement  infiour  and  grain  hy  Upper  Mississippi  boats  in  1881. 


Saint  Louift. 


Flour.       Wheat 


Com. 


Oau. 


S.ve.        Barley. 


Barrels.     Bushels.    Bushels.      BusheUi.      Bushels.    Bushel*. 

EteceipU 52,137       444,686'    698.630       1,697,834         44.231,      246.859 

ShipmenU 18.210  9,955  8, 158  •  7,114  574.  5.710 


Total  raovement. 


70,347       454,641       706,788  i    1,704,948        44,805        252.069 

I 


The  following  table  aftbrds  a  comparative  view  of  the  relative  amount  of  naviga- 
)ion  at  various  localities  on  the  Upper  Mississippi  River  for  the  last  three  years : 


Steamboats. 


Locality  of  bridf^e. 


Bargees. 


Rafts. 


18i*l.        1880.        1879.        18<<1.        1880. 


1870.        1881.        1880.        1870. 


Hastings 1,H43  2,065  2,468  563  j  448           307  14,  21)              54 

Winona 4.730  4,593  8.760  575  1  H83  '    1.862  1,777'  1,302         1,889 

:.aCro98C ,  4,461  3,530  2,827  448  |  505           770  1,608,  1,278         1.077 

Dnbuqiie* 4.710  3,625  2.894  606           878    1,380,  1.375            801 

Jubulat 2,317  653      058      

:;iinton 3.167  3.2.'>3  2.643  721  1.020           906  :370  :646           :500 

Rocklsland    2,711  2,664  2,514  449  642          750  953  782  1          571 

Turlington    2.812  1.871  1.251  623  694          662  523  522            367 

tpolcuk 2,746  1,868  1.562  1,922  890           851 

JuiDcv        1.895  1.831  1,6.12  591  616           815  306  349            260 

3aunibal 1.909  1,025  1,586  086  760          549  322  237-          260 

^oniftiana 1,195  1,459  1, 8,>rt  628  705          .^45  114  110'          120 

I  I 

I 

*  Ferryboat,  845  timew.  t  Built  in  1880.  :  Partial  rword. 

CUSTOMS  REVENUE  AND  TOXNAGS  FOR  YEAR   ENDING  DECEMBER  31,  18S1. 

That  portion  of  the  Mississippi  River  between  Saint  Panl  and  the  month  of  the 
[llinols  River  lies  partly  in  the  customs  district  of  Minnesota  and  partly  in  the  dis- 
;rict  of  New  Orleans.  Surveyors  of  customs  are  located  at  Burlington  and  Dnbuque, 
[owa  ;  Galena,  111. ;  Saint  Paul,  Minn. ;  and  La  Crosse,  Wis. 

In  the  following  statement  is  given  the  total  exhibit  of  the  port  of  Saint  Louis, 
irhere  the  greater  part  of  the  Upper  Mississippi  boats  are  registered,  and  which  in- 
cludes many  of  the  Lower  Mississippi,  Missouri,  and  Illinois  river  boats  : 

Port  Collections.      fonlnage.    '^<^»«*'1«- 


;)iint  Louis $1,382,673  32 

)arliugton 2,014  03 

>ubuqne 649  62 

^a  Crosse (") 

Galena 5,412  84 

Jaint  Paul  58,793  43 

*  Receipts  included  in  those  of  Galena. 


180,577 

310 

3,963 

35 

4.191 

26 

6.  i:>8 

45 

2,179 

23 

3,633  ... 
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INTERNAL  REVENUR. 

There  are  ten  in teroal-re venue  districts  bordering  on  the  Mississippi  River  hecwte 
Saint  Paul  and  the  mouth  of  the  Illinois  River. 

Each  of  these  districts  is  composed  of  a  large  number  of  counties,  the  greater  poitia 
of  which  do  not  touch  the  river,  bnt  the  bulk  of  the  revenue  to  the  government  com 
from  the  sections  bordering  on  the  river  and  tributary'  to  its  navigation  and  e» 
merce.  I  give  below  a  table  showing  the  designation  of  the  districts  touching  only 
river  between  the  points  above  named,  the  residence  of  the  collector,  and  the  amoti 
of  collections  for  year  ending  December  31,  IM81 : 


District. 


Residence  of  collector. 


"S-fc 

Sai 

O  «i  s 

ci  u  e 

Sti 

^u. 

*»   &>4I 

qx   « 

3*»61- 

iif= 

< 

First  Minneaota i  Albert  Lea $lU,7«i 

Second  Minnesota '  Saint  Paul 328.1416 

Second  Wisconsin {  Mndison ,  181,li5S 

Sixth  Wisconsin I  Sparta \i»,^* 

Second  Iowa Davenport 279, 4S! 

Third  Iowa i  Dubuque 309,  (fill 

Fourth  Iowa    !  Burlington j  17X,7«: 

Thiwl  Illinois Stirling 603,45* 

Fourth  Illinois Quincy l,208.irJ 

Fourth  Missouri Mexico 433,^ 


Aggregate 1., 3,795,025^ 


Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistant  Efigxnm^ 
Maj.  A.  Mackenzie, 

Corps  of  Eriffineers^  U,  S.  A. 


U  2. 

IMPROVEMENT  OF  THE  MISSISSIPPI   RIVER  FROM   SAINT  PAUL  TO  PI 

MOINES  RAPIDS. 

Under  this  appropriation  are  carried  on  works  for  the  improvemei 
of  the  through  navigation  of  the  river.  The  constructiona  consist  < 
brush  and  stone  dams  and  shore  protections,  and  their  objects  are  i 
close  secondary  channels  and  reduce  the  river  to  a  width  proportional 
to  the  amount  of  water  discharged,  thus  securing  a  siifliciently  deepftQ 
uniform  channel,  and  to  protect  the  heads  of  islands  and  other  cavis 
banks  so  as  to  prevent  further  additions  to  the  bars  of  the  river.  Db 
ing  the  past  season  work  was  carried  on  by  contract  at  Wabasha,  ^ 
nona,  and  Coon  Slough,  and  by  day's  labor  between  Saint  Paul  a» 
Hastings,  at  Bush  Chute  and  Shokokon  Slough.  For  the  details  of  thi 
work  I  would  refer  to  the  appended  reports  of  Mr.  M.  Meigs,  Unit? 
States  civil  engineer,  and  of  Messrs.  E.  F.  Hoffman  and  J.  L.  Gillespi 
assistant  engineers. 

During  a  large  portion  of  the  year  the  Upper  Mississippi  Eiver  w« 
at  a  flood  stage,  which  greatly  interfered  with  procuring  material  an 
carrying  on  work. 

During  the  brief  moderate  stage  of  June,  1881,  the  beneficial  resiili 
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of  the  work  done  were  very  evident,  but  during  the  past  year  there  has 
not  been  a  suiSciently  continuous  low  stage  to  permit  of  any  satisfactory 
examinations  wbich  would  give  a  correct  idea  of  the  condition  of  the 
low  water  channel.  It  is  hoped  that  this  work  may  be  done  during  the 
cpming  fall. 

The  moderate  appropriations  heretofore  made  for  works  on  the  river 
between  Saint  Paul  and  Des  Moines  Kapids,  and  the  necessity  of  assist- 
ing present  navigation  as  well  as  the  future,  render  it  necessary  to  se- 
lect each  year  points  for  improvement  which  may  be  for  the  time  being 
the  most  serious  obstructions.  The  channel  of  the  river  changes  ma- 
terially during  high  stages,  and  the  troublesome  points  cannot  be  pre- 
dicted until  the  river  falls  sufficiently  to  develop  them.  It  is  therefore 
impossible,  as  a  rule,  to  lay  out  work  long  in  advance,  or  to  prepare 
satisfactory  specifications  as  to  locality  and  nature  of  work.  This  makes 
it  necessary  to  do  a  large  proportion  of  the-work  by  day's  labor  and 
purchase  of  material  in  open  market.  Another  difficulty  in  the  way  of 
contract  work  is,  that  there  are  but  a  very  few  contractors  prepared 
with  a  sufficient  plant  to  undertake  work  connected  with  river  improve- 
ment, and  very  few  desire  to  go  to  the  expense  of  procuring  such  a  plant 
with  a  prospect  of  but  one  comparatively  small  contract.  But  contracts 
for  work  at  a  few  points  can  be  prepared,  and  as  many  of  such  points 
will  be  selected  for  the  work  of  the  coming  year  as  circumstances  per- 
mit. The  remainder  of  the  work  will  be  carried  on  by  means  of  the 
government  plants  which  have  been  accumulated  during  the  past  two 
years,  and  which  are  available  for  work  on  this  section  of  the  river. 
These  plants  now  consist  of  four  tow-boats,  three  steam-launches,  fifty- 
five  stone-barges,  and  the  necessary  complement  of  quarter-boats,  pile- 
drivers,  &c.  With  such  funds  as  may  be  available  during  the  year  end- 
ing June  30,  1883,  work  will  be  continued  between  S<aint  Paul  and  Hast- 
ings, between  Read's  Landing  and  Alma,  in  Coon  and  Cassville  sloughs, 
in  the  vicinity  of  Fort  Madison  and  Burlington,  and  it  is  hoped  works 
may  be  inaugurated  near  Kichniond,  Dresbach,  Trempealeau,  and  Mon- 
trose, in  Crooked  Slough,  and  at  such  new  points  of  obstruction  as  the 
low  water  season  may  develoi). 

The  long-continued  high  stage  of  the  river  has  caused  many  changes 
in  the  channels,  and  it  Is  very  probable  that  when  the  low  water  season 
comes  much  trouble  will  be  experienced  for  a  time  at  those  places  which 
are  yet  unimproved.  It  is  proposed  to  furnish  aid  to  navigation  at  such 
a  time  by  marking  new  channels  and  changes  to  as  great  an  extent  as 
circumstances  will  permit. 

The  necessity  for  owning  and  operating  a  dredge  on  this  section  of 
the  river  continues.  Appropriations  heretofore  made  have  not  been 
sufficient  to  justify  diverting  a  sufficiefUt  amount  for  procuring  such  an 
outfit. 

Experiments  in  willow-planting  were  made  last  season,  and  good  re- 
sults were  promised,  but  it  is  very  probable  that  the  long-continued 
flood-stage  has  destroyed  most  of  the  plants  set  out.  These  experiments 
will  be  continued,  as  well  as  those  for  holding  and  building  up  bars  by 
means  of  temporary  obstructions. 

The  act  of  Congress  of  March  3, 1879,  provided  that  $20,000  might  be 
used  for  testing  the  "Adam's  flume"  under  the  supervision  of  the  in- 
ventor, but  nothing  has  yet  been  done  towards  putting  the  flume  to  a 
practical  test. 

The  bars  on  the  river  above  Alma  are  being  gradually  removed,  and 
unless  his  machinery  is  soon  put  in  operation  no  such  conditions  as  are 
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desired  by  Mr.  Adams  will  remain  on  the  section  of  river  in  whicbt* 
desires  to  experiment. 

The  present  system  of  improvement  of  the  Upper  Mississippi  Kiv-j 
has  now  been  worked  under  for  four  years,  and  as  far  as  results  go  i^ 
work  can  no  longer  be  termed  experimental.  At  such  points  as  the  In 
ited  appropriations  have  permitted  comparatively  complete  impro^^ 
ments  to  be  made,  all  obstructions  to  navigation  have  been  done  aw^ 
with.  New  obstructions  will  make  their  apiiearance  on  parts  of  t^ 
river  yet  unimproved,  but  these  obstructions  can  be  as  easily  ^elDO^H 
as  others  have  been.  The  principle  being  well  established ,  by  resoli 
already  obtained,  that  the  system  of  improvement  now  being  carried  oi 
will  give  a  good  and  permanent  chaunel  from  Keokuk  to  Saint  Pai 
suitable  for  the  largest  class  of  river  boats  during  the  entire  seasons 
navigation,  it  would  seem  desirable,  in  case  such  improvement  is  a^i 
sidered  advisable,  that  appropriations  should  be  sufficiently  large  \ 
give  relief  to  commerce  withiu  a  reasonable  time.  The  appropriation 
heretofore  made,  while  ai>pearing  large  in  the  abstract,  are  very  sinii 
when  the  length  of  this  section  of  the  river  and  the  number  of  obstro 
tions  are  considered. 

To  do  this  work  prom])tly  and  economically  not  less  than  $750,(* 
should  be  appropriated  for  the  fiscal  year  ending  June  30, 1884,  audth 
government  is  now  well  prepared  to  carry  out  work  under  such  an  aj 
propriation.  As  evidence  of  the  valuable  results  already  accoraplishe 
with  comparatively  limited  means,  and  for  opinions  as  to  what  isw 
quired  for  the  future,  I  would  refer  to  report  of  "  Mississippi  River  Cob 
mission,"  printt^d  as  House  Ex.  Doc.  No.  95,  Forty-sixth  Confess,  thin 
session,  and  a  pamphlet  published  by  the  combined  lumbering  interes'^ 
of  the  Mississippi  Valley  and  presented  to  Congress  in  1881,  and  toth 
expressed  views  of  all  whose  interest  iu  the  improvement  of  navigatioi 
have  led  them  to  a  personal  knowledge  of  the  facts. 

SUMMARY  OF  EXPKNDITURKS   FOR  FISCAL  YEAR   ENDING  JUNE   30,    1882. 

Saint  Paal  to  Hastings $42,  It^a '^ 

Wabasha 5^,791:^ 

Rollingstone,  Betsy  Slough,  WiUrs,  and  Winona 33, 33^  •"' 

Coon  Slough,  dredging 4, 22H 

Rush  Chute 6,499:1 

Shokokou  Slough 18. 776  p 

Keithsburg , 1, 135  C^ 

Purchase  of  plant,  &c 65, 781  *- 

Purchase  of  'uaterial  (on  hand) 5, 76^  -^ 

Water-gauges 239aj 

Snag-boat  General  Barnard 606  * 

Total  expended 207, 340  T 

Note. — Of  the  above  amount,  the  sum  of  $754.91  was  reported  as  oatstanding  li*^ 
bilities  in  last  annual  report. 

ABSTRACT   OF   APPROPRIATIONS. 

By  act  approved  J'lne  18,  1871 $r£yOA^' 

By  act  approved  March  3,  1879* loO,'"* 

By  act  approved  June  14,  1880 150,<»' 

By  act  approved  March  3,  1881 200.  (X* 

700,  (•* 


$20,000  set  aside  for  testing  "Adams  Flume." 
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Money  statement. 

July  1,  1881,  amount  available |244,108  68 

Received  from  sale  of  fuel 72  00 

244, 180  68 
July  1,  1882,  amount  expended  dnriuf;  fiscal  year,  exclunive 

of  outatandinK  liabilities  July  1,  1881 (^O?.  340  77 

July  1,  1882,  outstanding  liabilities 15, 500  00 

222, 840  77 

July  1,  1882,  amount  available 21,339  91 

Amount  appropriated  by  act  passed  August  2,  1882 250, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 271, 339  91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  750. 0(0  00 


report  of  mr.  j.  l.  gillespie,  assistant  engineer. 

United  States  Engineer  Office, 

Saint  Foul  J  Minn.,  July  1,  1882. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  undrr  my  charge 
during  the  fiscal  year  ending  June  30,  1881 : 

I.   OPERATIONS  IN  1881. 
saint  PAUL  TO   HASTINGS. 

An  allotment  of  $50,000  was  made  for  this  section  of  t4ie  river  from  the  appropria- 
tion '*  for  improving  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapid.s"  approved 
March  3,  1881.  The  work  was  done  by  hired  labor,  materials  being  purchased  in  open 
market.  The  prices  paid  for  materials  delivered  on  bnrges  fnrnished  by  the  United 
States  were  as  follows :  Rock,  $2.75  to  $ii  per  cord  ;  brush,  $2  per  conl ;  poles,  3  cents 
each.  The  towing  w»m  done  by  United  States  tow-boat  No.  1  and  steam-launch  No. 
1,  asMistcd  by  Unite<l  States  tow-boat  No.  2  after  October  23.  During  the  early  part 
of  the  season  it  was  necessary  to  hire  barges,  at  a  total  cost  of  $1,500. 

An  agreement  was  made  with  Robert  Wilson,  of  Prescott,  Wis.,  to  build  nine  barges, 
to  be  delivered  July  1,  but  for  various  reasons  the  last  barge  was  not  finished  until 
October  13.  On  October  23  five  additional  barges  were  received.  Work  was  com- 
menced June  13,  and  closed,  on  account  of  ice,  November  17.  Up  to  the  Ist  of  Septem- 
ber the  weather  and  stage  of  water  were  propitious,  but  during  the  early  part  of  that 
month  the  river  rose  rapidly  from  5  to  9  feet,  a  very  unusual  occurrence  at  this  sea- 
son, when  it  is  commonly  at  the  lowest  stai^e,  and,  fed  by  constant  rains,  continued  at 
a  stage  of  from  10  to  13  feet  to  th^  close  of  navigation,  this  being  the  highest  water 
on  record  for  the  months  of  September,  October,  and  November. 

The  high  water  and  frequent  rains  interfered  seriously  with  the  work,  increasing 
the  cost  and  preventing  the  proper  leveling  and  finishing  of  the  dams  and  shore  pro- 
tections, which  must  be  done  the  coming  season  as  soon  as  the  water  permits.  The 
work  accomplished  during  the  season  was  as  follows:  Twelve  closing-dams  (4,155  lin- 
ear feet),  built  to  a  height  of  4^  feet  above  low  water  of  18o4,  cutting  off  nearly  all 
side  sloughs  and  chutes  between  Saint  Paul  and  Hastings,  and  thereby  con  lining  the 
river,  when  below  a  4^foot  stage,  to  a  single  channel ;  raised  two  dams  at  Island  17, 
and  three  near  Prescott  Island  (2,2^^5  linear  feet),  to  a  height  of  4^  feet  above  low 
water.  The  dams  at  Island  17  were  built  in  1874  and  1&75,  and  those  at  Prescott  Island 
in  1878,  to  a  height  of  about  1^  feet  above  low  water  ;  shore  protections  were  built  at 
heads  of  islands  10,  11,  12,  and  19  (590  linear  feet),  besides  shore  protections  at  the 
ends  of  each  dam,  which  are  considered  as  forming  part  of  the  dam. 

In  addition  to  the  above,  8  stone-barges  and  one  working-barge  were  built ;  a  small 
pile-driver  was  constructed,  principally  from  material  on  hand  and  the  boiler  and  en- 
gines of  the  wrecked  steam-launch  Wasp,  and  fifty-one  snags  and  thirty  trees  were 
removed.  The  materials  and  methods  of  construction  were  similar  to  those  heretofore 
used  and  described  in  previous  reports.  The  lowlands  being  flooded,  willows  could 
not  be  procnre<l  in  sufficient  quantity,  but  the  young  growth  of  oak,  maple,  and  cot- 
tonwood  on  the  higher  ground  made  equally  good  facines  with  but  little  extra  labor. 
The  facines  used  were  12  feet  in  length. 

The  work  of  the  past  season  is  preliminary  to  the  prosecution  of  a  general  plan  of 
improvement  for  this  section  of  the  river,  to  be  completed  hereafter  by  contracting  the 
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width  of  the  stream  where  obstructions  exist,  by  means  of  spur-dams,  and  protecting 
the  heads  of  islands  and  cutting  banks  to  prevent  further  abrasion.  The  unusual  con- 
tinuance of  high  water  has  doubtless  caused  many  changes  in  the  channel,  rendering 
it  impossible  to  predict  ai  what  point-s  improvements  will  be  most  needed  the  coming 
season,  but  it  is  probable  that  Frenchman's,  Lower  Red  Rock,  Robinson's,  and  Nininger 
bars  will  l>e  among  the  first  to  require  attention. 

BETWEEN  REKD*8  LANDING  AND  WABASHA. 


This  work  was  done  under  contract  with  Mr.  S.  J.  Trnax,  of  Hastings,  Minn.,  dated 
May  27,  1882,  Assistant  Engineer  G  A.  Marr  in  local  charge.  The  prices  paid  for 
xnaterials  in  place  wei-e,  rock,  $1.59  per  cubic  yard ;  brush,  $1.10.  Work  was  com- 
menced darly  in  July,  and  complet'Cd  November  20. 

A  closing-dam  (No.  3,  sheet  13)  was  built  from  the  right  bank  to  Drury's  Island 
(No. 29),  and  continued  across  the  island  to  its  east  bank;  thence  a  spur-dam  (No.2f 
sheet  13)  was  constructed  extending  out  into  the  main  stream  1,210  feet,  and  contract- 
ing the  channel  to  a  width  of  about  900  feet.  A  second  spur-dam  (No.  1,  sheet  13)  was 
built,  commencing  on  the  right  bank  about  1,800  feet  below  Drury's  Island,  1,600  foet 
in  length. 

All  of  the  above  dams  were  constructed  of  brush  and  stone  in  the  usual  manner, 
and  raised  4  feet  above  low  water.  The  last-named  dam  was  finished  during  high 
water,  and  Mr.  Marr  estimates  that  about  500  cubic  yards  additional  stone  will  be  re- 
quired to  level  it  up  to  grade.  On  the  left  bank  730  linear  feet  of  shore  protection 
were  constructed  opposite  and  below  the  spur-dam  from  Drury^s  Island,  and  1,725  feet 
opposite  the  lower  spur-dam.  This  work  was  done duiing  high  water,  and  will  require 
leveling  and  iinishing  at  a  lower  stage. 

The  average  width  of  the  shore  protection  is  about  25  feet,  costing  |2.90  per  linear 
foot. 

During  July  and  August  the  weather  and  stage  of  water  were  favorable,  bnt  during 
the  latter  part  of  the  season  frequent  rains  and  high  water  interfered  seriously  with 
the  work.  Mr.  Marr  reports  seventeen  rainy  days  in  September,  and  tifteeu  in  Octo- 
ber. The  high  water  prevented  any  examination  to  determine  the  effect-s  of  the  works. 
The  proposed  spur-dam  from  the  left  bank  opposite  Wabasha  and  Jidditioual  shore 
protection  should  be  built  the  coming  season,  and  the  work  of  last  year  leveled. 


Summary, 


Location. 


Right  bank,  to  Dmry's  iHlftnd  (clam  3,  sheet  13*). 

Spur  from  Drury's  Island  (dam  2,  sheet  18) 

S^)ur  below  Drurj^'s  Island  (dam  1,  sheet  13) 

W'  iacousin  shore  protection 
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*  The  sheets  referred  to  are  the  general  maps  of  surve}',  Saint  Paul,  Minn.,  to  Grafton,  111. 

II.  Operations  in  1882,  to  July  1. 

SAINT  PAUL  TO   HASTINGS. 


Work  was  begun  June  10  with  Ignited  Stales  towl)oat  No.  1  and  plant*  and  cod 
tinned  to  the  end  of  the  year,  and  on  July  1, 18H2.  the  following  work  had  been  accom- 
plished :  Shore  protections  at  headsof  Isiauds  2,  3,  5,  and  G  coiupleted  ;  shore  protvctioi 
at  head  of  tow-head  above  No.  3  begun;  dam  No. 2  (sheet  3),  dosing  Newport  Chute, 
begun  in  1878,  was  raised  to  a  height  4^  feet  above  low-water;  dam  No.  3  (sheet  31 
closing  dam  from  Island  6,  completed ;  dam  No.  ti  (sheet  3),  closing  dam  from  Island  Jk 
completed;  dam  No.  5  (sheet  3),  closing  dam  from  Island  4,  begun;  also  considerable 
work  on  dam  II  (sheet  2),  closing  dam  ft'om  tow-head  above  Island  3,  and  on  dan 
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1*2  (sheet  2),  closing  the  chute  of  Island  2.     During  the  fiscal  year  17,160  cnhic  yards 
of  ruck  and  17,120  cubic  yards  of  brush  were  put  in  the  works.     About  3,750  yards  of 
rock  got  out  during  the  winter  are  still  on  hand. 
Very  respectfully,  your  obedient  servant, 

J.  L.  Gillespie, 
Assistant  Engineer, 
Maj.  A.  Mackenzie, 

Corps  of  Engineers^  U.  S,  A. 


report  of  mr.  m.  meigs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  May  12,  1882. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  in  my  charge 
during  the  working  season,  1881 ; 

Betwt^n  Chimney  Rock  and  Winona,  operations  were  carried  on  at  several  points 
08  mentioned  below.  The  entire  work  in  this  section  was  done  under  contract  with 
Mr.  Jacob  Richtman,  of  Fountain  City  Wis.,  between  June  27  and  November  3, 1881. 

AT  ROLUNGSTONE   BAR. 

It  was  found  that  dams  6  and  7  were  too  low  to  bo  of  much  eftcct,  and  both  wore 
raised  to  a  height  of  6  feet  above  low  water.  Dam  H  was  prolonged  100  feet  in  a  line 
parallel  with  the  current,  making  a  long  T-head. '  Dam  1  was  raised  somewhat,  and 
was  extended  out  900  feet.  The  gaps  200  fi*et  wide  in  this  and  the  closing-dam  at  Is- 
land 57,  left  op«n  for  the  passage  of  rafts,  contiuuo  to  allow  the  escape  of  a  consider- 
able amount  of  water  which  should  be  forced  out  into  the  main  channel.  I  tbink  that 
in  due  course  of  time  the  two  dams  will  etiVct  a  shoaling  of  the  upper  end  of  the  Roll- 
ingstone  Slough  near  Island  56.  Thin  will  dispose  of  the  problem,  and  there  is  no  doubt 
but  that  the  dams  have  been  of  great  benefit  to  the  channel  already.  I  am  told  that 
the  water  shows  a  tendency"  to  come  in  below  dam  1  around  its  end,  and  I  think  it 
would  be  well  'to  give  this  dam  a  long  T-head  or  slant  downstream  to  carry  the  head 
of  water  considerably  below  the  point  of  the  dam.  It  is  very  essential  that  at  the 
fii-st  favorable  opportunity  of  low  water  a  survey  should  be  made  of  this  locality,  as 
well  as  of  that  from  the  head  of  Betsy  Slough  to  Winona. 

There  are  several  places  that  will  nf>ed  shore  protection.  I  would  call  especial  atten- 
tion to  that  on  the  main  shore  below  dam  9. 

AT  BETSY   SLOUGH  AND   W1LD*S. 

It  was  found  necessary  to  extend  the  riprap  shore  protection  above  the  foot  of  Bet- 
sy Slough,  which  was  originally  built  in  1879;  1,100  feet  were  put  in,  although  the 
high  water  ma<ie  it  difficult  to  work.  The  bank  had  been  cutting  very  rapidly,  owing 
apparently  to  a  change  in  the  direction  of  the  current  since  the  first  riprap  was  built 
at  the  then  point  of  attack.  Island  63  should  be  also  riprapped  near  the  head  in  Bet- 
sy Slough.  Below  Betsy  Slough  the  bar  on  the  left  shore  seemed  to  be  moving  down 
so  as  to  threaten  the  channel  to  the  left  of  Island  65,  and  a  very  apparent  shoaling 
had  taken  place,  with  a  deepening  of  Blackbird  Slough.  It  was  decided  to  stop  this 
escape  of  water  by  dams  fmni  Island  60  to  O.'),  and  from  Island  66  to  the  Minnesota 
shore  These  were  built  5  feet  above  low  water,  and  the  head  of  Islands  66  and  65 
were  riprapjied. 

ABOVE   WINONA. 

A  change  in  the  channel  above  and  at  Argo  Island  made  necessary  the  construction 
of  additional  works. 

The  channel  threatened  to  pass  to  the  left  of  Argo  Island,  and  the  old  channel  became 
a  mere  pool  with  very  little  water.  Dam  15  wa**  thrown  out  from  the  Wisconsin  shore, 
and  Argo  Island,  alrea<ly  disappearing  rapidly  under  the  i  nfiuence  of  the  strong  current, 
was  dug  down  level  with  the  water  and  trenched  from  end  to  end,  all  stumps  and 
.roots  being  grubbed  up 

Four  hundred  and  fifHy  feet  of  riprap  was  found  necessary  on  the  point  opposite 
Argo  Island,  and  repairs  were  made  on  dams  16  and  20.  Dam  18,  unfinished  at  close 
of  navigation  in  1880,  was  completed  with  rock  and  a  strong  T-head  built. 
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Summary  of  work  at  BoUingsione,  Betsy  Slough,  Wil^s,  and  Winona, 


Locality. 


DescriptioD. 


KoUingBtone. 


Dam  1  (sheet  17) 
Dam  6  (sheet  17) 


Betsy  Slongh 
Wild's...  .. 


Winona. 


Dam  7  (sheet  17) 

Riprap  (sheet  17)  

Dam  3  (sheet  17) 

Dam  4  (sheet  17) 

Riprap  Island  66  (sheet  17) 

Riprap  Island  65  (sheet  17) 

Dam  18  (sheet  18)  

Dam  15  (sheet  18)  

Shorts  protection  opposite  A  rgo 
Island  (sheet  18). 

Riprap  Island  71  (sheet  18)    

Dam  20  (sheet  18)  

Dam  16 
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Litu/eet. 
900 
Repairs 
and  ex- 
tension 
lOOfeet. 
Repairs. 
1,100 
470 
590 
500 
500 
Repairs. 
960 
450 

800 
Repairs. 
do  ... 


av 
S  o 


Chi.  yds 
2,144 
1,007 
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^"2 


Amount. 


Ou.yds. 
1,996 
1,041 
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$4,723  8 
2,363  46 
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335 

1,292 

1,067 

960 

1,390 

2,022 

2,172 

446 

628 

1,277 

1,471 

142 

407 

1,069 

1,543 

779 

591 

1 

842 
94  ' 
15  ' 


785 
107 
149 


Argo  Island,  labor 

Superintendence  and  office  ex- 
penses. 


12,506  ;  13.682 


F43  6 
2,656e 
2,800  74 

4,  860» 
1,280  U 
3,209  17 
697  73 
3.  122  3 
1.527  m 

1,857  07 
'  234  36 

222  77 

30.409  69 
I  131  96 

1     2,777  2? 

I 


Total .'. , I .,  33,338  ^^ 

I  '  I  I 

Average  cost  per  yard,  iueliiding  coutiugencics,  |1.23|. 

COON  SLOUGH  BENDS. 

About  15  miles  below  La  Crosse,  Wis.,  the  low  water  cbaniiel  is  through  a  iiarrovr 
bat  very  deep  arm  of  the  Mipsissippi  called  Coon  Slongh.  The  general  depth  of  the 
water  is  excellent,  but  navigation,  especially  by  rafts  and  steamers  with  a  tow,  is  very 
difficult,  owing  to  i  he  sharn  bends.  At  one  point  in  theslough  it  is  further  complicated 
by  violent  currents,  and  also  a  small  tow-head  just  below  the  first  bend,  ana  vrhich 
has  been  the  occasion  of  disaster  to  many  rafts.  The  narrowness  and  crookeduess  of 
this  place  is  such  that  only  half  a  raft  can  be  taken  through  at  ordinary  stages  of 
water,  and  then  with  difficulty,  necessitating  a  double  trip  with  each  raft  of  from  5  to 
to  10  miles.  It  was  decided  to  remove  the  tow-head  by  dredging  and  to  make  a  cut- 
off across  the  peninsula  at  the  upper  bend.  Only  a  narrow  cut  was  made,  as  it  is  ex- 
pected the  current  above  will,  in  the  course  of  &  short  time,  widen  the  new  cbannel 
sufficiently  for  the  passage  of  boats  and  rafts. 

Authority  for  the  work  was  obtained  October  1, 1881,  and  an  informal  coniract  made 
with  Whitney  &.  Son  to  do  the  work  by  the  hour,  at  Jgill  per  hour.  October  13,  work 
began  and  was  prosecuted  to  the  close  of  navigation.  The  results  are  :is  follows: 
First.  Two  cuts  across  the  peninsula,  making  a  channel  40  feet  wide  and  8  feet  below 
the  top  of  the  banks,  say  a  depth  of  2  feet  above  low  water  for  the  bottom  of  the  chan- 
nel. The  excavation  was  carried  down  to  a  stratum  of  sand.  Second.  The  removal 
of  the  tow-head  to  a  dt']>th  of  about  3  feet  above  low  water.  It  was  not  considere<l 
necessary  to  carry  this  any  deeper,  as  there  was  a  strong  current  of  water  over  the  spot. 
The  high  stage  of  water  prevailing  during  October  was  very  favorable  for  the  work, 
the  dredge  being  able  to  float  over  the  submerged  bank  of  the  slough. 


SUMMARY   OF  WORK. 

369  hours  and  50  minutes*  use  of  dredge,  at  ^11  per  hour $4,068  17 

Superintendence  and  office  expenses 153  63 

Total 4,221  tO 

Fifteen  thousand  cubic  yards  of  material  were  taken  out,  at  a  cost  of  28f  cents  per 
vard. 
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MATERIAL. 

An  agreement  was  made  with  Mr.  Otis  Warner,  of  Warner's  Landing,  in  Coon 
Slough,  to  fnmieh  4,000  cahic  yards  of  rock  on  the  bank  at  that  point  at  a  cost  of  50 
cents  per  yard,  in  anticipation  of  work  near  La  Crosse,  Wis.  The  extreme  high  water 
made  operations  in  that  locality  inexpedient,  and  the  rock  still  remains  for  future  nae. 
About  80  per  cent,  of  it  has  been  paid  for.  An  agreement  was  also  made  with  Mr. 
Nils  Peterson  to  get  out  and  pile  on  the  bank  at  Glen  Haven,  Wis.,  5,000  cubic 
yards  of  rock  at  60  cents  per  yard,  with  the  intention  of  using  it  last  season  in  the  im- 
proTement  of  Cassville  Slough.  High  water  prevented  our  intentions  fW>m  being 
carried  out,  and  the  rock  is  on  hand  for  future  use.  Estimates  to  the  amount  of  about 
75  per  cent,  have  been  paid. 

In  August,  1881,  a  brush  gang  was  put  at  work  on  the  island  below  Buena  Vista. 
They  were  forced  on  September  5  to  stop  work  on  account  of  high  water.  There 
were  2,295  yards  of  brush  cut  and  made  into  fascines  at  a  cost  of  |lj093.50. 

CONSTRUCTION  OF  STEAMERS  AND  BARGES  AT  DUBUQUE,   IOWA. 

An  agreement  was  made  with  Mr.  Joseph  Reynolds  in  April,  188 L,  for  the  conetmo- 
tion  of  two  stem- wheel  tow-boats  of  the  following  dimensions :  Length,  100  feet ; 
beam,  20  feet ;  hold,  4  feet ;  diameter  of  wheel,  13  feet ;  engines  10^  inches  diameter.  4 
feet  stroke;  boiler,  22  feet  long.  42  inch  shell,  with  ten  6-inch  flues.  The  whole  to  be 
of  best  material  and  workmanship. 

The  first  of  these  boats,  the  Fury  ^No.  2),  came  out  October  3,  1881,  and  the  second, 
the  Vixen  (No.  3),  November  10.  Tne  cost  of  these  boats  with  outfit,  Ac,,  complete 
was  $23,842.96,  or  $11,921.48  each. 

Four  Darffes,  80  feet  by  16  feet  by  4  feet  6  inches,  were  contracted  for  with  Mr.  Bey- 
nolds,  April  26,  1881,  at  a  price  of  $600  each,  and  were  completed  October  1,  1881. 

CONSTRUCTION  OF  BARGES  AT  CLINTON,  IOWA. 

The  pressure  of  work  in  all  the  boat-yards  along  the  river  made  it  impossible  to  get 
favorable  bids  for  all  of  the  eleven  barges  required,  and  the  desire  to  have  a  plant 
ready  for  use  as  soon  as  the  favorable  stage  of  water  occurred  made  it  necessary  to 
build  seven  barges  by  day's  labor.    Clinton  was  selected  as  the  beat  place  for  the  pur- 
pose on  account  of  the  facilities  for  procuring  lumber..  Work  was  begun  early  in 
June,  and  two  barges  were  finished  during  the  month,  and  on  the  30th  of  August  the 
last  of  the  seven  barges  was  put  in  the  water.    The  barges  are : 
One,  100  feet  by  20  feet  by  4  feet  6  inches. 
Three,  80  feet  by  16  feet  by  4  feet  6  inches. 
Three,  80  feet  by  16  feet  by  4  feet. 
The  cost  of  the  seven  barges  was  $5,884.68. 

I  am  under  obligations  to  Mr.  A.  J.  Stibolt  and  Mr.  J.  E.  Blakemore,  inspectors, 
for  zealous  and  able  supervision  of  work  intrusted  to  them. 
Very  respectfully,  your  obedient  servant, 

M.  Meios, 
United  States  Civil  En^neer. 
Mig.  A.  Mackenzie, 

Corps  of  Engineers,  U,  S.  A, 

report  of  mr.  e.  f.  hoffmann,  assistant  engineer. 

United  States  Enoinebr  Office, 

Book  Island,  III.,  July  1,  1882. 

Major  :  I  have  the  honor  to  present  my  annual  report  of  operations  on  works  in  my 
charge  for  the  fiscal  year  ending  June  30,  1882. 

AT  KEITHSBURO  BAR. 

During  the  fall  of  1880  a  cut  of  80  feet  wide  was  dredged  through  the  gravel  and 
b  owlder  bar  near  Keithsbnrg. 

In  August,  1881,  a  survey  of  the  locality  was  made  to  determine  the  effect  of  the  ex- 
treme hiffh  water  on  the  cut.  There  were  taken  and  plotted  12^500  soundincs.  which 
showed  that  while  little  filling  had  taken  place,  there  still  remained  about  5,800  cubie 
yards  of  sand,  clay,  gravel,  and  bowlders  to  be  removed  to  complete  the  cut.  Authority 
to  expend  $5,000  on  this  work  from  appropriation  of  March  3,  1881,  for  improving 
Miflsissippi  River  from  Saint  Paul  to  Des  Moines  Rapids  was  granted,  and  an  agree- 
ment was  entered  into  with  Whitney  &,  Son  to  remove  the  material  by  dredge  at  66 
cents  per  cubic  yard.  Extreme  high  water  which  followed  the  examination  prevented 
any  work  being  done. 

Ill  B 
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RUSH  CHUTE  AKD  HARBOB  OF  BURLINGTON,   IOWA. 

The  project  for  improving  the  river  in  this  vicinity  is  given  in  yoor  last  annual  repjrc 
under  bead  of  "  Improvement  of  Rnah  Chute  and  Har&>r  at  Burlington,  Iowa.'*  xbc 
work  at  that  time  was  carried  on  under  a  special  appropriation,  which  wae  exhausted 
June  30, 1H81.  Since  that  date  work  under  the  project  has  been  carried  on  under  as 
allotment  from  the  general  approj^riatlon,  Mississippi  River,  Saint  Paul  to  Des  Moiaes 
Rapids.  During  the  early  part  ot  the  year  tbe  extreme  hiffh  water  prevented  the  de- 
livery of  rock,  and  work  was  much  delayed.  From  July  &  until  August  22  the  week 
accomplished  was  the  storing  of  850  cubic  yards  of  rock  on  Rush  Island,  the  collectioo 
of  a  quantity  of  brush,  and  making  same  into  fascines,  and  building  and  fitting  op 
mattress  and  quarter  boats. 

Dam  No.  2  (sheet  58)  was  commenced  August  22  and  completed  September  3.  Tki» 
closing  dam  connects  Rush  Island  (379)  witn  a  small  island  in  the  chute,  and  ia  ii- 
tended  for  the  improvement  of  a  nhallow  crossing  opposite  the  latter  island.  The  r- 
suits  were  most  satisfactory.  This  dam  is  196  feet  long,  has  a  base  of  35  feet,  and  an 
average  height  of  10  feet,  being  brought  to  a  grade  of  4  feet  above  low  water  of  186L 
There  were  used  in  this  dam  and  its  shore  protections  1,013  cubic  yards  bmah,  wad 
1,198  cubic  yards  rock. 

Dam  No.  3  (sheet  58)  was  commenced  September  6  and  completed  Septenaher  17. 
This  closing  dam  connects  Islands  374  and  376.  It  is  460  feet  long,  with  a  base  of  S 
feet,  and  an  average  height  of  4^  feet  above  low  water  of  1864.  The  object  of  tlw 
dam  was  to  improve  the  channel  at  tbe  foot  of  Rush  Chute.  No  opportunity  has  yet 
been  offered  to  determine  its  effect.  The  dam  contains  960  cubic  yards  of  brush,  uid 
1,225  cubic  yards  of  rock. 

The  stone  used  for  dams  2  and  3  was  obtained  by  public  notice  and  sealed  propoeak 
Tbe  rock  was  loaded  on  barges  belonging  to  the  United  States  at  the  quarries  belov 
Burliogtou,  for  95  cents  and  $1.0H.  Brush  was  obtained  by  day's  labor.  Towing  if» 
done  by  United  States  tow-boat  No.  4,  and  material  was  put  in  by  day's  labor. 

SHOKOKON  SLOUGH. 

In  October,  I8t;0,  authority  was  granted  for  closing  Shokokon  Slough  for  the  im- 
provement of  the  very  bad  bar  known  as  Burlington  Crossing.    The  entrance  to  thr 
slough  being  shallow  and  rocky,  it  was  feared  trouble  might  be  experienced  in  ]ot- 
water,  and  advantage  was  tiikeu  of  the  high  water  in  early  part  of  1881  to  delivers  i\ 
quantity  of  rock  ai  the  site  of  the  dam. 

Work  on  the  construction  of  dam  No.  1  (sheet  59),  which  extends  from  Illinois  shore 
to  Sanerwein's  Island  and  closes  the  east  branch  of  the  slough,  was  commenced  Sep- 
tember 19,  1881.  After  laying  one  continuous  mat  across  the  chute  and  300  feet  of « 
second  course,  work  was  suspended  on  account  of  the  impossibility  of  obtaining^  brush. 
which  was  covered  with  flood  water.  This  dam  is  about  1,000  feet  long,  and  contains 
in  its  present  condition  1,340  cubic  yards  of  brush  and  1,055  cubic  yards  of  rock. 

Dam  No.  2  (sheet  59),  which  extends  from  Sauerwein's  Island  t-o  Burlington  Island 
(377),  closes  the  west  branch  ot  Shokokon  Slough.  Owing  to  high  water,  which  pre- 
vented obtaining  brush,  it  was  determined  to  construct  this  dam  of  rock  alone  if  i 
proper  foundation  could  be  found.  Borings  commenced  October  7,  and  taken  from 
40  to  80  feet  apart  on  proposed  line  showed  a  hard  bottom,  and  on  October  9  the  con- 
struction of  the  dam  was  commenced,  and  continued  to  November  24,  when  running 
ice  put  a  stop  to  operations. 

Tnis  dam  was  brought  to  an  approximate  height  of  6i  feet  above  low  water  of  1854. 
and  contains  5,120.21  cubic  yards  of  rock.  As  the  dam  was  built  at  a  very  high  stafr^ 
of  water  its  top  could  not  be  properly  leveled,  and  a  little  more  work  will  be  required. 
The  present  condition  of  this  dam  cannot  be  stated,  as  it  has  been  completely  submerged 
since  its  construction  and  no  satisfactory  examination  could  be  made.  The  comple- 
tion of  these  dams  1  and  2,  which  will  effectually  close  Shokokon  Slouch,  must  have  a 
most  beneficial  effect  on  the  main  river,  as  the  slough  formerly  carried  one-third  of 
the  discharge  of  the  river  at  this  point.  The  completion  of  the  work  is  of  great  im- 
portance, and  should  be  carried  out  as  soon  as  funds  are  available  and  the  stage  oi 
water  jiermits  work  to  be  resumed. 

COST  OF  WORK  AT  RUSH   CHUTE  AND  SHOKOKON  SLOUGH. 

There  has  been  expended  on  these  works  during  the  past  year,  including  office  ex- 
penses and  contingencies^  1*25,276.49,  to  which  must  be  added  $3,999.65  expended  for 
storing  material,  &c.,  during  the  previousyear,  making  a  total  expenditure  of  $29,276.14. 
Deducting  from  this  the  cost  price  of  rock  now  on  hand  and  not  yet  used,  $7,211.07. 
we  have  tor  cost  of  material  in  place  $22,065.07. 

There  were  11,911.21  cubic  yards  of  material  put  in  the  dams,  which  gives  a  cost 
per  yard  of  $l.H5.  Nearly  all  the  work  done  in  the  vicinity  of  BurlingUm  was  carried 
on  at  a  very  high  stage  of  water  and  in  a  correspondingly  swift  current. 
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All  the  rook  for  the  Rush  Chate  dams  was  towed  upstream  8  miles  through  the 
Burlinffton  bridge. 

At  the  beginning  of  the  year  tow-boat  No.  4  (Hiram  Price),  purchased  in  June,  1881, 
fonr  barges,  and  one  quarter-boat  were  available  for  work  in  the  vicinity  of  Burling- 
ton. This  plant  was  increased  during  tlie  season  by  the  addition  of  seven  stone  barges 
and  one  mattress  boat. 

Steam  launch  No.  3  (Lucia)  and  the  drill-boat  belonging  to  Bock  Island  Rapids 
improvement  were  also  made  use  of. 

BUILDING  BARGES  AT  DAVENPORT,   IOWA. 

There  were  built  during  the  year  by  Eckhardt  &.  Son  the  following  barges,  &.c. : 
Fourteen  decked  flats,  68  ^t  by  16  feet  by  4  feet,  at  a  cost  of  $548,  fior  use  as  stone- 
boats  ;  one  flat,  100  feet  by  20  feet  by  4^  feet,  at  |925,  for  use  as  a  mattress-boat;  eight 
flats,  80  feet  by  16  feet  by  4  feet,  at  $685,  for  stone-boats ;  two  flats,  100  feet  by  20  feet 
b^  4i  feet,  at  |950,  for  mattress-boats ;  two  52  feet  by  18  feet  by  3  feet,  at  |500,  for 

E lie-drivers ;  one  70  feet  by  20  feet  by  3  feet,  at  $700.    This  latter  carries  a  two-story 
ouse  on  it,  and  is  to  be  used  as  a  quarter-boat,  and  will  comfortably  accommodate 
fifty  men. 

BUIU>ING  BARGES  AT  DUBUQUE,  IOWA. 

Arraugeuients  were  made  with  Mr.  Joseph  Reynolds  for  building  ten  barges  80  feet 
by  16  feet  by  4  feet  at  a  cost  of  |660  each.     These  barges  are  nearly  completed. 
Very  respectfully,  your  obedient  servant, 

E.  F.  Hoffmann, 

Assintant  Engineer, 
Maj.  A.  Mackenzie, 

Corp9  of  KngineerSf  l\  S.  A, 


U3. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  FROM  DES  MOINES  RAPIDS 

TO  MOUTH  OF  THE  ILLINOIS  RIVER. 

With  tills  appropriation  works  for  the  benefit  of  through  navigation 
are  carried  on  at  points  selected  each  year  in  accordance  with  the  needs 
of  navigators. 

At  the  beginning  of  the  year  our  projects  included  the  continuance 
of  operations  in  the  vicinity  of  Gilbert's  and  Denmark  islands  and  the 
raising  and  strengthening  of  Canton  and  Sinoot's  Chute  dams. 

Work  at  these  points  was  carried  on  by  hired  labor  and  purchase  of 
material  in  open  market,  the  United  States  tow-boat  No.  5  and  plant 
being  used  for  handling  the  rock  and  putting  the  same  in  place. 

In  April,  1881,  the  river  began  rising  and  maintained  throughout  the 
greater  part  of  the  season  a  flood  stage,  the  only  interval  of  moderate 
water  favorable  to  our  work  occurring  in  latter  part  of  July  and  early 
part  of  August,  when  the  weather  was  too  hot  to  permit  of  active  opera- 
tions. 

The  late  opening  of  navigation,  running  ice,  protracted  high  water, 
excessively  hot  weather  in  midsummer,  together  with  bad  roads  to 
quarries,  owing  to  high  water,  and  consequent  slow  and  uncertain  deliv- 
ery of  rock,  the  scarcity  and  high  price  of  fuel,  &c.,  formed  a  combina- 
tion of  circumstances  unfavorable  to  economy  in  work,  and  the  cost 
was  much  greater  than  was  hoped  and  expected. 

Work  has  not  been  resumed  in  1882  on  account  of  high  water. 

To  Mr.  O.  N.  Chaffee,  assistant  engineer  in  charge  of  operations  in 
this  section  of  river,  much  credit  is  due  for  zealous  and  effective  work. 

VICINITY  OF  GILBERT'S  AND  DENMARK  ISLANDS. 

In  the  spring  of  1881  the  river  at  above  localities  not  showing  the  im- 
provement desired  it  was  determined  to  raise  and  strengthen  several  of 
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the  dams  which  had  been  bnilt  in  pre\iou8  years,  and  also  to  continne 
work  upon  the  Denmark  Island  Dam.  Work  was  begun  early  in  the 
season  and  continued  until  July  15,  resumed  August  16,  and  continued 
from  that  time  until  December  10,  when  operations  were  interrupted  by 
cold  weather  and  the  fleet  was  sent  into  winter  quarters  at  Quincy. 

The  dam  across  Gilbert's  Chute  was  raised  to  about  an  average  ele  ra- 
tion of  7^  feet  above  low  water,  and  Dam  No.  4  from  Illinois  shore  and 
the  wingdam  from  foot  of  Gilbert's  Island  to  about  6  feet.  The  Gil- 
bert's Chute  Dam  was  somewhat  damaged  by  ice  in  winter  of  1881— '82. 

Much  work  was  done  on  the  Denmark  Island  Dam  during  the  seaaon, 
but  cold  weather  causecl  a  suspension  of  operations  before  it  was  com- 
pleted. Some  8,800  yards  of  rock  were  used  in  this  part  of  the  woA 
The  total  amount  of  material  put  in  during  the  year  in  vicinity  of  Gil- 
bert's and  Denmark  islands  was  12,376.20  cubic  yards. 

A  survey  of  the  river  from  Cincinnati  Landing  to  Mundy's  Landing, 
made  late  in  1881  by  Inspector  W.  A.  Thompson,  shows  great  improve- 
ment in  several  of  the  formerly  bad  crossings,  but  demonstrates  the  ne- 
cessity of  completing  the  Denmark  Island  Dam  for  the  betterment  of 
the  crossing  at  Mundy's  Landing. 

CANTON  AND  SMOOT'S  CHUTE  DAMS. 

On  September  19,  1881,  the  work  of  raising  and  strengthening  the 
two  dams  above  mentioned  was  begun  and  carried  on  until  October  31, 
when  extreme  high  water  caused  discontinuance  of  ox>erations. 

The  dams  were  carried  up  to  an  elevation  of  7J  feet  above  low  water. 
It  was  intended  to  build  them  higher,  but  the  unusual  high  water  so  in- 
creased the  expense  that  the  work  was  abandoned  until  another  season. 
These  dams  are  reported  to  have  been  injured  in  winter  of  1881-'82  by 
the  ice,  which  went  out  at  a  much  higher  stage  than  usual. 

There  were  put  in  this  work  5,882  cubic  yards  of  rock,  at  a  cost,  in- 
tsluding  superintendence,  office  expenses,  &c.,  of  $10,066.16. 

obegoby's  landing. 

The  project  for  this  work  includes  the  construction  of  a  daih  from 
fiackley's  Island  to  the  tow-head,  and  the  protection  of  a  long  piece  of 
bank  above  Fox  River. 

The  contract  was  awarded  to  Whitney  &  Son  in  August,  1880,  but 
the  work  has  been  so  much  interfered  with  by  high  water  that  their 
contract  has  been  extended  to  December  31,  1882,  and  some  additional 
quantities  of  material  have  been  added  to  the  estimates,  to  be  put  in 
the  work  at  the  original  contract  price. 

Work  on  dam  was  resumed  September  10,  1881,  and  continued  to 
October  15,  and  then  stopped  on  account  of  a  flood  in  the  river. 

In  1882,  operations  were  carried  on  from  April  15  to  22,  when  the 
river  rising  and  covering  the  banks  compelled  a  discontinuance. 

SUMMARY.  OF  WORK. 

1,951.53  cubic  yards  brush,  at  90  cents $1,756  38 

2,535.16  cubic  yards  rock,  at  |1.55 3,929  50 

5,685  88 
Leas  ten  per  cent,  retained 568  59 

Amount  paid  contractors 5,117  29 

Superintendence  and  office  expenses 1,701  48 

Total  paid  during  year 6,818  77 
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PURCHASE  OP  AND  BEPAIBS  TO  PLANT. 

CoDBiderable  additions  were  made  to  the  plant  belonging  to  this 
appropriation  daring  the  past  year,  partly  by  purchase  and  partly  by 
building  at  Quincy,  Dl.  Six  model  barges  have  been  contracted  for  on 
the  Ohio  River,  three^^at  Metropolis,  111.,  and  three  at  Jeffersonville,  Ind. 
These  barges  are  now  nearly  ready  for  delivery.  A  dredge  and  six 
dump-boats  are  also  in  process  of  construction.  The  machinery  for 
dredge  is  being  built  by  Osgood  &  McNaughton,  of  Troy,  N.  Y.,  and 
the  hull  for  same  and  six  dump-boats  by^  Jacob  Eckhardt  &  Son,  of 
Davenport,  Iowa.  Considerable  repairs  were  made  to  tow-boat  No.  5 
and  plant  during  the  past  winter  and  spring. 

QUAEBY   AT  DIXON'S  LANDING. 

On  account  of  the  difficulty  of  obtaining  sufficient  quantities  of  stone 
as  needed  and  the  high  price  at  which  it  is  held  by  private  parties,  it 
was  deemed  advisable  for  the  government  to  open  several  quarries  at 
different  points,  and,  working  them  by  day's  labor,  obtain  a  supply  of 
rock  in  advance,  and  at  the  same  time  determine  experimentsJly  the 
actual  cost  of  procuring  and  loading  rock  on  barges  under  varied  con- 
ditions. 

An  excellent  site  for  a  quarry  was  found  between  Dixon's  and  Brock's 
landings,  about  10  miles  above  the  mouth  of  the  Illinois  Biver.  The 
rock  crops  out  along  the  shore  in  such  a  manner  that  but  little  strip- 
ping is  needed,  and  where  boats  and  barges  can  readily  gain  access. 
The  right  to  quarry  privileges  on  some  800  feet  of  the  shore  was  ob- 
tained, and  a  force  of  men  set  at  work  on  May  24, 1882. 

Work  has  been  continued  to  the  present  time  with  from  twenty-five 
to  forty-five  men,  and  some  9,600  yards  of  rock  have  been  taken  out, 
broken  up,  and  piled  on  the  bank,  at  a  total  cost  of  $4,056.02. 

QUABBIES   IN  KEOKUK  CANAL. 

For  reasons  mentioned  above  a  quarry  was  opened  at  Ballinger's,  in 
the  Des  Moines  Bapids  Canal,  on  April  10, 1882,  with  a  force  of  twenty 
men.  The  stripping  at  this  point  being  found  too  heavy,  the  quarry 
was  abandoned  on  May  9,  and  a  new  quarry  opened  at  Bickey's  Point 
on  the  same  day. 

About  2,000  yards  of  rock  have  been  taken  out  at  both  of  these  places, 
but  neither  proved  advantageous  in  an  economical  point  of  view. 

SNAGhBOAT  GENEBAL  BABNABD. 

The  appropriation  for  operating  the  snag-boat  being  insufficient,  an 
allotment  was  made  from  this  appropriation. 

CUBBENT  METEB  OBSEBVATIONS. 

Assistant  G-.  A.  Marr  was  employed  during  a  part  of  the  year  in  the 
reduction  of  current  meter  observations  made  under  direction  of  Maj. 
P.  U.  Farquhar  in  1878  and  1879.  A  progress  report  on  this  subject 
was  made  in  June,  1881,  and  is  contained  in  my  last  annual  report. 
There  still  remains  a  part  of  the  field  work  of  two  days  to  be  reduced 
and  compiled,  which  being  completed,  a  final  report  will  be  rendered 
with  the  full  tables  and  plates  necessary  to  make  it  intelligible. 
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SUMMARY  OP  RXPENDITURES  FOR  FISCAL  YEAR  BNDINO  JUNE  30^    1862. 

Oilbert'8  and  Denmark  Islands f28,  490  3D 

Canton  and  Smooths  Chnte  dams 10,  066  16 

Gregory^s  Landing 6,818  77 

Purchase  and  repairs  of  plant 30,682  £ 

Quarry  at  Dixon's  Landing .* 4, 056  OS 

Quarries  in  canal 1,640  6 

Snag-boat - 5,067  38 

Meter  observations,  snrveySi  and  gauge- readers 1, 166  76 

87,988  3J 
GENERAL  REMARKS. 

The  general  system  of  improvement  followed  on  this  section  of  river 
has  been  fully  given  in  former  reports,  and  will  not  be  here  repeated. 

The  work  of  the  past  year  has  not  been  pressed,  as  the  exceedinglr 
high  stage  of  water  rendered  it  very  expensive  and  difficult.  The  r^ 
suits  obtained  are,  as  far  as  can  be  ascertained,  satisfactory,  but  as 
there  has  been  no  very  low^water  during  the  year  suitable  for  careful 
and  accurate  examinations,  the  exact  condition  of  the  dams  and  chan- 
nels cainiot  be  given.  Some  of  the  dams  have  been  injured  to  a  greater 
or  less  extent  by  the  running  ice,  which  went  out  at  a  much  higher 
stage  than  usual.  This  danger  can  only  be  provided  against  by  build- 
ing the  dams  to  an  excessive  height.  To  what  extent  the  daniis  have 
settled  has  not  been  definitely  determined,  but  except  in  a  few  cases  thf 
settlement  is  not  very  great.  It  is  hoped  that  when  circumstauoes  per 
mit,  this  danger  of  settlement  may  be  almost  entirely  done  away  with 
by  providing  a  wide  and  deep  foundation  of  gravel. 

It  is  probable  when  the  stage  of  water  permits  work  to  be  resumed^ 
improvements  will  be  made  at  Hackley's,  Canton,  and  Smoot's  Chutes, 
Marion  City,  Gilbert  Island,  Denmark  Island,  and  Louisiana,  but  sacb 
points  cannot  be  given  with  certainty,  for  the  long-continued  high  stage 
of  water  has  undoubtedly  caused  many  changes  in  the  channel,  whicli 
may  develop  new  and  more  important  obstructions.  The  comparatively 
small  appropriations  under  which  this  work  is  carried  on  prevent  any 
general  order  of  improvement  and  necessitate  each  year  the  selection  of 
a  few  of  the  points  which  for  the  time  being  are  the  most  troublesome 

To  carry  out  this  method  of  working,  a  large  plant  has  been  provided 
and  material  collected,  and  at  the  shortest  notice  any  portion  of  the 
river  can  be  attacked. 

As  the  government  is  now  provided  with  the  plant  and  outfit  needed 
for  carrying  on  extensive  work,  and  as  an  economical  method  of  working 
requires  liberal  appropriations,  it  is  hoped  that  if  the  general  system  of 
improvement  inaugurated  is  to  be  continued  this  section  of  the  river 
may  be  granted  the  sum  of  $500,000  for  the  fiscal  year  ending  June  30, 
1884. 

ABSTRACT  01*   APPROPRIATIONS. 

By  act  approved  June  IH,  l?^7rt $100,  orn» 

By  act  approved  March  3,  1879 4O.(lO0 

By  act  approved  June  14,  18H0 100,00(1 

By  act  approved  March  3,  l.*<81 175, 00* 

415,000 
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Money  statement. 

July  1,  1881,  amount  available , $184,217  97 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $87,988  30 

July  1,  1882,  outstanding  liabilities 48,750  00 

136, 738  30 

July  1,  1882,  amount  available 47,479  67 

Amount  appropriated  by  act  passed  August  2,  1882 200,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 247, 479  67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :)0, 1884 .  500, 000  00 


U4. 

COMPLETION  OF  WORK  OF  REMOVING  SAND-BAR  IN  MISSISSIPPI  RIVER 

OPPOSITE  GUTTENBERG,  IOWA. 

As  described  in  last  year's  report,  work  at  this  point  was  began  in 
November,  1880,  under  an  allotment  of  $3,000  from  appropriation  for 
improving  Mississippi  Biver,  Saint  Paul  to  Des  Moines  Bapids,  and  that 
amount  was  expended  in  partially  constructing  a  dam  of  brush  and 
stone  across  Swift  Slough. 

By  act  of  March  3, 1881,  Congress  provided  $5,000  for  completing 
this  and  other  proposed  work. 

On  April  5, 1882,  tow-boat  No.  3  (Vixen)  and  barges  resumed  work  on 
the  dam.  This  work  consisted  in  completing  about  100  feet  of  apron, 
and  sinking  three  layers  of  mats,  370  feet  long,  across  the  chute,  and 
one  course,  60  feet  in  length,  near  center  of  dam. 

The  first  two  courses  of  mats,  and  a  part  of  the  third  course,  are  20 
feet  wide,  the  remainder  being  12  to  14  feet  wide.  The  portion  of  apron 
put  in  was  of  20foot  brush,  and  the  entire  apron  was  made  12  feet  wide. 
The  crest  of  the  dam  was  brought  to  an  approximate  grade  of  6  feet 
above  low  water,  the  top  course  being  thoroughly  covered  with  a  layer 
of  rock  3  to  4  feet  in  thickness. 

AMOUNT  OF   MATERIAL  PUT  IN. 

Cubic  yardfs. 

Bnish 647.00 

Rock 1,914.60 

Total 2,561.60 

On  April  18,  on  completion  of  dam,  the  fleet  returned  to  Dubuque, 
Iowa,  and  was  laid  up. 

There  remains  available  for  shore  protection  on  head  of  island,  &c.y 
the  sum  of ,  which  will  be  expended  during  present  season. 

As  present  plans  do  not  contemplate  any  further  work  in  this  chan- 
nel, no  additional  appropriation  is  asked  for. 

ABSTRACT  OF   APPROPRIATIONS. 

By  allotment  of  act  approved  Jane  14, 1880 $3, 000 

By  act  approved  March  3,  1881 5,000 

8,000 
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Money  statement 

July  1,  1881,  amount  available ^,  Ot»  i 

July  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of  outstaading 
liabUities  July  1,  1881 2,47-^ 

July  1,  1882,  amount  available 2,527  J 


Us. 

REMOVAL   OF    BAR    IN    THE    MISSISSIPPI    RIVER   OPPOSITE    DUBUQl 

IOWA. 

ISarveys  of  the  Dubuque  Bars  were  made  in  August,  1881.  and  il' 
maps  indicated  a  slight  shoaling  outside  of  the  area  dredgea  over  i 
former  years,  and  it  also  seemed  probable  that  a  radical  change  in  xh 
bed  of  the  river  between  the  levee  and  the  bridge  was  taking  place. 

But  as  there  was  no  complaint  in  regard  to  the  main  bar  at  Oabaq& 
and  as  Uie  ferry-boat,  owing  to  the  formation  of  a  very  shoal  bar  at  £*^ 
Dubuque,  was  unable  to  land  there,  it  was  thought  best  to  perform  &wt 
dredging  at  tiie  latter  point.  Authority  for  the  expenditure  of  ♦2,i»» 
having  been  granted,  an  agreement  was  made  with  Whitney  &  Son  f~ 
dredging  at  25  cents  per  cubic  yard. 

Work  was  begun  September  12  and  carried  on  until  the  22d,  whei 
on  account  of  high  water,  operations  ceased. 

During  this  time  3,570  cubic  yards  of  material  were  removed. 

The  balance  now  available  will  probably  be  sufficient  to  carry  on  sue: 
work  in  connection  with  the  removal  of  the  Dubuque  bars  as  may  '^ 
necessary  during  the  fiscal  year  ending  June  30,  1884,  and  therefc^ 
nothing  is  asked  for  under  this  appropriation. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  August  14,  1876 15,'" 

By  act  approyed  June  18,  1878 10.'* 

By  act  approved  March  3, 1879 4." 

By  act  approved  June  14,  1880 7,(* 

By  act  approved  March  3,  1881 o,t* 


4lJ." 

• 

There  passed  Dubuque  Bridge  during  season  of  1881,  4,710  steas 
boats,  653  barges,  and  1,380  rafts. 

COMMERCIAL  STATISTICS  OF  THE  CITY  OF  DUBUQUE  FOR  1881. 

Receipts  hy  river : 

Logs  and  lumber feet . .  81, 000,  i" 

Oats ..pounds.-  19,969,(" 

Wheat do 770,  (■» 

Batter - do 90,  d' 

Lead do l,700,ft» 

Salt  and  cement barrels..  1, 500,«^» 

Coal pounds..  27,512,7' 

Passengers 13,> 

The  total  shipments,  including  grain  and  merchandise  of  all  hinds,  amounted  ' 
about  90,000,000  pounds. 

Money  statement. 

July  1,  1881,  amount  available $11,977  : 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 1,222  f 

July  1,  1882,  amount  available '  10, 755  1 


Amount  (estimated)  required  for  completion  of  existing  project 9, 770 
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ESTABLISHMENT  OP  AN  ICE  HABBOB  AT  DUBUQUE,  IOWA. 

United  States  Engineer  Office, 

Bock  Islandj  IlLj  December  31, 1880. 

General.  :  lu  accordance  with  directions  contained  in  your  indorse- 
ment of  December  24, 1880.  on  a  letter  dated  December  21, 1880,  from 
the  Hon.  Thomas  Updegraff  to  the  honorable  Secretary  of  War,  referring 
to  the  establishment  of  an  ice  harbor  at  Dubuque,  Iowa,  I  have  the  honor 
to  make  the  following  report,  with  two  sketches  attached. 

There  is  no  doubt  that  a  good  ice  harbor  is  needed  in  this  section  of 
the  Upper  Mississippi  River.  Indeed,  there  are  but  three  points  between 
Saint  Paul  and  Saint  Louis,  some  700  miles  of  river,  where  a  boat  can 
be  sheltered  for  the  winter  and  have  facilities  such  as  Dubuque  offers. 
The  three  places  are  Quiucy.  where  the  government  has  already  opened 
an  excellent  harbor ;  KeokuK,  where  the  canal  affords  a  few  deep  holes 
of  limited  area  in  which  a  boat  can  lie  during  the  winter ;  and  La 
Crosse,  where  the  mouth  of  Black  River  faruishes  a  safe  refuge. 

It  is  true  there  are  a  few  bays  and  sheltered  places  under  islands  and 
points  scattered  along  the  Mississippi  where  boats  can  be  laid  up  in 
comparative  safety,  but  these  are  generally  remote  from  any  town  or 
house,  and  are  at  best  precarious.  Having  so  few  harbors,  the  most  of 
the  steamers  are  hauled  out  every  winter  either  on  private  ways,  kept 
up  at  considerable  expense,  or  at  the  several  ship-yards  along  the  river, 
which,  however,  can  accommodate  only  a  portion  of  the  boats.  This 
manner  of  laying  a  boat  up  for  the  winter  entails  a  heavy  annual  tax  on 
the  owners,  the  cost  of  hauling  out  a  steamer  varying  from  $100  to  $500, 
according  to  the  tonnage,  besides  the  calking  which  is  necessary  before 
the  boats  can  be  launched  again  on  the  opening  of  navigation.  There 
are  from  twenty  to  thirty  steamers  on  this  section  of  the  river  which 
would  find  a  convenient  ice  harbor  at  Dubuque,  besides  a  great  number 
of  barges,  wood  boats,  &c.,  representing  a  large  amount  of  property. 

The  essentials  of  a  good  ice  harbor  for  the  Upper  Mississippi  may  be 
summarized  as  follows : 

1st.  Absolute  safety.  This  means  a  bay  where  there  is  still-water 
and  freedom  from  running  ice  at  all  stages  of  the  river ;  also  a  sufficient 
depth  to  float  crafts  of  all  sizes,  whether  loaded  or  light,  that  may  want 
a  refuge. 

2d.  Accessibility,  or,  in  other  words,  nearness  to  the  main  channel  of 
the  river,  with  a  good  chance  to  get  into  the  harbor  even  after  the  ice 
had  begun  running. 

3d.  Convenience  to  shipyards,  machine-shops,  and  all  the  other  facil- 
ities of  a  large  town. 

In  the  first  respect,  the  harbor  proposed  at  Dubuque  leaves  nothing 
to  be  desired.  Third-street  embankment,  the  top  of  which  is  20  feet  above 
low-water  mark,  forms  the  upper  side  of  the  harbor,  and  is  never  over- 
flowed by  the  river  except  at  extreme  high-water,  say  once  in  ten  years. 
This  extreme  high- water  never  occurs  when  there  is  ice  in  the  river,  and 
we  may  conclude  therefore  that  the  harbor  below  it  will  be  perfectly  safe. 

In  the  second  respect  the  harbor  has  advantages  also.  There  has 
been  a  good  channel  dredged  up  to  its  mouth,  and  the  sand-bar  marked 
A  in  the  drawings  forms  a  lee  under  which  boats  can  take  refuge  when 
the  ice  is  running  until  a  passage  can  be  cut  for  them  into  the  harbor 
itself. 

In  the  third  respect,  Dubuque  offers  as  good  facilities  as  any  city 
above  Saint  Louis  for  repairing  steam  and  other  crafts. 

There  are  large  machine  and  boiler  shops,  a  great  lumber  market,  and 
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3,  shipyard,  where  skilled  shipwrights  can  be  secared,  making  the  lay- 
ing up  of  a  boat  at  Dubuque  particularly  desirable. 

Waple's  Cut,  where  it  is  proposed  to  dredge  out  a  basin,  has  been  fer 
years  used  by  the  different  Upper  Mississippi  steamboat  lines  for  a  winter 
harbor,  as  well  as  by  a  great  number  of  other  parties  owning  barges 
■and  boats  in  the  wood  trade.  Of  late  years,  however,  it  has  been  giid- 
ually  filling  up  by  the  deposit  from  the  sewers  (shown  on  the  maps),  hj 
the  muddy  water  coming  from  the  Third-street  opening  daring  hi|i 
stages  of  water,  and  by  the  breaking  up  and  washing  off  of  lomber  rafts 
towed  in  by  hand.  Only  a  small  portion  of  the  area  included  in  tiie 
map  (No.  2)  has  at  present  as  much  as  2  feet  at  low- water,  and  boats 
■are  consequently  liable  to  become  frozen  to  the  mud  bottom  and  sank 
when  the  water  rises. 

Some  arrangement  should  be  made,  if  the  government  undertakes  to 
excavate  a  harbor,  by  which  it  can  control  the  movements  of  craft  using 
it,  and  prevent  the  casting  of  ashes  and  cinders  into  the  dredged  basis. 
the  washing  off  of  rafts,  and  the  deposit  of  foul  matter  from  the  above- 
mentioned  sewers.  The  depth  required  is  at  least  six  feet  at  lo^^v-water. 
This  leaves  a  margin  for  gradual  filling,  and  also  for  the  contingency  of 
the  water  falling  below  standard  low- water,  as  sometimes  occurs  durisf 
ice-gorges. 

The  area  required  for  the  boats  plying  on  the  Upper  Mississippi  River 
ranges  from  6^0  to  20,000  square  feet  each;  for  barges,  1,000  to  5,0W 
square  feet.  The  total  area  within  the  contour  of  3.2  feet  above  low- 
water  which  it  is  proposed  to  utilize  for  a  harbor  by  dredging  is  502,5W 
square  feet.  This  would  give  room  for  twenty  of  the  larger  steamej^ 
and  fifty  barges,  which  is  ample  for  present  requirements.  This  area 
can  be  readily  extended  at  any  time,  either  by  excavating  over  the  whdt 
surface  included  between  Third-street  embankment  and  First  street^  or 
by  cutting  a  passage  through  Third  street  and  making  'another  basii 
above  it.  The  following  table  gives  the  area  and  the  approximate  amonm 
of  dredging  required  to  give  6  feet  at  low- water  between  the  lines  marked 
0  o,  n  n,  and  m  m,  on  sheet  No.  2: 

Table  of  arccta  and  approximate  amounts  of  dredgiTtg  required  for  an  ioe  harbor  at  ZHtbuqu. 

Iowa. 


De«cription.  Area. 

I 

Square /ml  Square  ^fmrit 

Lineo  o  to  n  n 125,000  35l.T:S 

Linenntomm 225,000  i                 5n.n 

Line  m  m  to  river 152, 000  '                 42.  TS 


502,000  I  134.4? 


The  embankment  on  First  street  should  be  riprapped,  after  the  dredg 
ing  along  its  face  is  completed,  for  some  1,100  feet.  This  would  require 
about  3,000  cubic  yards  of  rock. 

The  small  opening  marked  B  in  the  Third-street  embankment  should 
be  closed  by  a  sluice-way  to  prevent  the  How  of  muddy  water  at  high 
stiiges,  and  at  low  stages  to  permit  of  occasional  sluicing  to  prevent  the 
water  in  the  harbor  from  becoming  stagnant.  The  cost  of  this  sluice- 
gate is  estimated  at  $700. 

There  follows  an  estimate  of  the  cost  of  the  whole  work,  on  the  lines 
above  stated,  included  within  the  contour  of  3.2  feet  above  low- water,  as 
shown  in  sheet  2  accompanying. 
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ESTIMATE  FOR  ICE  HARBOR    AT    DUBUQUE,   IOWA,  TO  CONTAIN    AN  AREA  OF  503,000 

8QUARK  FEET. 

Dredging  134,452  cubic  yards  mad,  sand,  &,c.,  at  25  cents $33,613 

Riprap,  about  1,100  feet  on  First  street,  3,000  cubic  yards  rock,  at  tl-50 4, 500 

Sluice-way  at  Third-street  opening 700 

Engiueering  and  contingencies 1, 187 

40,000 

Very  respectfully,  your  obedient  servant, 


The  Chief  of  Engineers,  U.  S.  A. 


A.  Mackenzie, 
Captain  of  Sfi^ineers. 


U6. 

IMPROVEMENT  OF  ROCK  ISLAND  RAPIDS,  MISSISSIPPI  RIVER. 

The  work  contemplated  at  the  beginning  of  the  fiscal  year  was: 

1.  To  make  thorough  examinations  of  the  cuts  through  the  various 
chains,  and  of  other  localities  where  obstructions  were  reported  to 
exist. 

2.  To  dredge  out  the  loose  rock  at  Saint  Louis  chain,  which  had  been 
broken  up  by  blasting  with  dynamite. 

3.  To  establish  channel  marks  and  buoys  for  the  aid  of  navigation. 
Surveys  were  made  at  Smith's,  Saint  Louis,  and  Campbell's  chains 

in  September,  1881. 

On  account  of  high  water  further  examinations  were  postponed  until 
December,  when  a  thorough  survey  of  Duck  Creek  chain  wa«  com- 
pleted. 

These  surveys  developed  the  existence  of  considerable  loose  rock, 
and  projecting  points  of  ledges,  which  still  remain  to  be  removed,  and 
especially  at  Duck  Creek  and  Campbell's  chains. 

An  agreement  was  made  with  Whitney  &  Son  to  dredge  at  Saint 
Louis  chain,  and  work  was  carried  on  at  that  point  from  the  5th  to  the 
18th  of  August,  during  which  time  416  cubic  yards  of  rock  were  re- 
moved, at  a  cost  of  $1,292. 

With  the  exception  of  two  points  of  rock,  which  are  about  1  foot 
above  grade,  and  which  will  probably  be  cut  down  by  the  use  of  a  chisel 
boat,  work  at  this  chain  is  completed. 

During  August,  1881,  the  establishment  of  buoys,  which  had  been 
necessarily  postponed  on  account  of  high  water,  was  accomplished. 
These  buoys  have  proved  to  be  very  useful  to  navigators,  but  great  dif- 
ficulty is  experienced  in  keeping  them  in  place,  they  being  frequently 
swept  away  by  rafts  and  steamboats.  High  water  the  present  season 
has  thus  far  prevented  the  placing  of  the  buoys,  but  everything  is  in 
readiness  for  so  doing  when  the  water  subsides  sufficiently. 

With  the  balance  of  appropriation  of  March  3,  1881,  it  is  proposed 
to  carry  out  the  unaccomplished  portion  of  the  work  laid  out  for  last 
year,  and  in  addition,  to  maintain  the  buoys  on  the  rapids.  It  is 
hoped  that  steps  may  soon  be  taken  to  inaugurate  the  work  of  widen- 
ing and  deepening  the  present  channel.  This  was  fiilly  referred  to  in 
my  annual  report  for  1880. 

The  money  now  available  will  complete  this  work  as  originally  pro- 
jected, excepting  the  removal  of  obstructions  at  Duck  Creek  chain, 
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which  work  was  only  developed  by  surveys  made  since  rojmer  esttuai 
were  prepared. 

It  is  probable  this  work  can  be  accomplished  daring  the  present  ^ 
son  by  adding  to  funds  available  a  small  allotment  from  appropriat 
for  ^^  improving  Mississippi  Biver,  Saint  Paul  to  Des  Moines  Rapid& 

To  provide  for  the  expense  of  the  maintenance  of  buoys,  and  -pen 
nent  channel  marks,  and  for  the  continuance  of  such  inspection  a 
superintendence  as  is  required  in  the  interests  of  present  and  fun 
navigation,  a  small  appropriation  should  be  made  annnall^^. 

•  For  details  of  the  work  I  would  respectfully  refer  to  the  accoinpa! 
ing  report  of  Mr.  E.  F.  Hoffmann,  the  assistant  in  charge. 

ABSTRACT  OF   APPROPRIATIONS. 

By  act  approved  JuDe  23, 186() $10*' 

By  act  approved  March  2, 1867 aoC' 

By  allotment  from  appropriatioD  of  July  ^5,  1868 15<> 

By  allotment  from  appropriation  of  April  10,  1869 tS.\ 

By  act  approved  July  11,  1870 15*M 

By  act  approved  March  3,  1871 15t'  I 

By  act  approved  June  10, 1872 oC'.l 

By  act  approved  March  3, 1873 .VH 

By  act  approved  June  23,  1874 5<' 

By  act  approved  March  3, 1875 o*.. 

By  act  approved  Angnsr  14,  1876 -£1,^ 

By  act  approved  June  18, 1878 3i' 

By  act  approved  March  3,  1879 t^ 

By  act  approved  June  14,  1880 -  ' 

By  art  approved  March  3,  1881 .  •' 

Total 1,1«V 

Money  statement 

July  I,  1881,  amount  available #11, 51- 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
lia»»ilitieeJuly  I,  1881 6,21? 

July  1,  1882,  amount  available 4.9i* 

Amount  that  can  l»e  profitably  expended  in  fiscal  year  ending  June  30, 18^ .       5,  »** 


rkport  of  mr.  e.  f.  hoffmann,  assistant  engineer. 

United  States  Engineer  Office, 

Bock  island,  IlL,  Jul^  1,  lat. 

Major  :  I  have  the  honor  to  present  my  annual  report  on  improvement  of  £>■ 
Island  Rapids,  Mississippi  River,  for  the  fiscal  year  ending  June  30,  1882. 

The  water  in  the  river  remained  at  such  a  high  stage  during  July,  1881.  thai 
proposed  establishment  of  buoys  had  to  be  postponed,  but  during  the  month  the  stn 
launch  Lucia  towed  the  steam-drill  and  other  boats  up  the  rapids  to  upper  chain. & 
a  field  party  established  bench-marks  near  the  diff*erent  chains  to  be  used  in  the  r 
posed  surveys. 

Preparatory  work  in  reference  to  dredging  at  Saint  Louis  chain  was  also  perfwx 

In  August  the  system  of  buoys  was  place<i.  Twenty -two  spar-buoys  were  used, » 
12  feet  long,  and  of  12  and  4  inches  diameter  at  the  ends.  They  were  attache<l  by  chi 
to  ring-bolts  inserted  in  the  rocky  bottom  by  aid  of  the  steam-drill. 

Years  of  experience  and  experiment  have  shown  the  difficulty  of  holding  buoT« 
their  places  on  these  rapids,  they  being  sooner  or  later  detached  by  passing  raft^! 
the  twenty-two  buoys  established  in  1881  but  eleven  were  found  at  the  close  of '• 
season  of  navigation,  the  remainder  having  been  wrenched  away  and  lost. 

An  agreement  was  made  with  Whitney  Si  Son  to  remove  by  dredge  a  patch  of  n» 

,  at  Saint  Louis  chain,  which  had  been  broken  by  blasting  with  dynamite  in  1-79.   ' 

no  exact  estimate  could  be  made  of  the  quantity  of  rock  to  be  removed  it  was  d«ii'' 

to  hire  the  dredge  by  the  hour,  and  the  price  agreed  upon  was  $12.     On  Aajrv^ 

dredging  was  begun  at  Saint  Louis  chain  and  continued  until  the  18th.     Dnriofi^ 
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lo  415  oubio  yards  of  rock  woi*e  removed  and  dumped  on  the  lUinois  shore  at  a  cost 
11,292. 

Excepting  at  two  points,  which  were  found  to  be  1  foot  above  grade,  the  subaqueous 
kstinff  was  fonnd  well  executed.  These  points  will  be  cut  down  b^  chisel-boat,  as 
3  rock  being  already  partly  shattered  would  not  show  ffood  results  id  blasting. 
^Considerable  of  the  rook  of  Saint  Louis  Chain  which  had  been  broken  up  by  blasting, 
ist  have  been  carried  into  deep  water  by  ice,  as  much  less  was  fonnd  and  removed 
the  dredge  than  had  been  estimated  as  broken  up. 

[n  regard  to  the  relative  merits  of  chisel  work  and  subaqueous  blasting,  I  may  say 
%t  for  working  a  oomparativelv  laree  area  of  rock  to  a  depth  of  1  foot  or  less  in 
erase,  the  chisel  is  preferable,  but  ror  small  areas  and  deeper  excavations  blasting 
res  Detter  results.  Both  methods  are,  however,  inferior  when  the  area  and  quantity 
excavation  are  sufficient  to  justifv  the  construction  of  a  coffer  dam. 
Per  the  purpose  of  ascertaining  if  loose  rock  had  been  carried  into  the  various  cuts  by 
zh-water  or  ice,  a  survey  was  ordered,  and  a  party  took  the  field  in  September,  1881. 
In  September  Upper  Chain,  Saint  Louis  Chain,  and  CampbelPs  were  thoroughly 
anded,  some  eleven  thousand  soundings  being  taken. 

The  surveys  were  stopped  by  high  water,  but  resumed  in  December,  when  a  careful 
amination  of  Duck  Creek  Chaiu  was  made,  seven  thousand  soundings  being  taken 
that  point. 

These  surveys  were  plotted  in  winter  1881-^82,  and  the  maps  developed  consider- 
»le  rock  obstruction  at  Duck  Creek  and  CampbelPs  chains. 

It  is  proposed  to  break  up  the  rock  thus  discovered  by  means  of  a  chisel  boat,  and 
move  the  fragments  with  a  dredge.    The  steam  launch  Lucia  did  excellent  service 
Lring  the  season  in  placing  buo^s  and  towing  steam  drill  into  position. 
Preparations  have  been  made  for  placing  buoys  during  present  season,  but  the  river 
i«  thus  far  remained  so  high  as  to  prevent  the  proper  execution  of  the  work. 

Very  respectfully,  your  obedient  servant, 

E.  F.  Hoffmann, 
AsHatant  Engineer, 
Maj.  A.  Mackenzie, 

Corps  of  Engineers^  U.  S,  A, 


U7. 

IMPROVEMENT  OF  HARBOR  AT  ROCK  ISLAND,  ILLINOIS. 

No  project  was  made  for  the  expenditure  of  the  appropriation  of 
6,000  made  by  act  of  March  3, 1881,  as  other  work  of  greater  impor- 
ance  occupied  nearly  all  of  the  time  of  all  the  dredges  on  the  river. 

There  was  in  addition  to  the  above  sum  a  balance  of  $1,360  available 
rom  the  appropriation  of  June  14,  1880,  and  a  portion  of  this  sum  was 
Lsed  in  removing  obstructions  ftrom  along  the  eity  wharf.  An  agree- 
neut  was  made  with  Whitney  &  Son  for  the  use  of  one  dredge  at  $10 
)er  hour. 

Between  August  30  and  September  5, 1881,  material  was  removed  to 
he  amount  of  407  cubic  yards,  and  at  a  cost  of  $690. 

There  still  remains  available  for  use  on  this  improvement  the  sum  of 
(6,669.62,  which  will  be  used  as  circumstances  may  justify. 

No  further  amount  is  asked  for  fiscal  year  ending  June  30, 1884. 

COMMERCIAL  STATISTICS  OF  ROCK  ISLAND,  ILLINOIS  FOR  1880. 

Tons. 

ieceipts  by  river 34, 942 

shipments  by  river 12,062 

Total  carried 47,004 

;jUinber  roauufactured feet. .  70, 774, 778 

shingles  manufactured pieces. .     7, 870, 500 

Laths do 13,135,000 

Pickets do....        296,475 

There  passed  Rock  Island  Bridge  during  season  of  1881, 2,711  steamboats,  449  bargee, 
ind  953  rafts. 
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ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  Jane  14, 1880 $&M^ 

By  act  approved  March  3, 1881 6,600 

Total...* Hid' 

Money  statement 

July  1, 1881,  amount  available |7,3Sde 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 eSOte 

July  1,  1882,  amount  available 6,66982 

Amount  (estimated)  required  for  completion  of  existing  project 14, 759  1^> 


U8. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  AT  ANDALUSIA,  ILLINOIS. 

The  original  project  for  this  work  as  contained  in  my  report  of  De^ 
cember  17, 1880,  contemplates — 

1.  The  construction  of  a  dam  (So.  1)  from  Illinois  shore  to  Island  3Si 

2.  Protection  of  Island  321  for  about  900  feet. 

3.  Construction  of  a  dam  (No.  2),  with  necessary  shore  protections,  b^ 
tween  Islands  320  and  321. 

4.  Oonstruction  of  a  dam  (Ko.  3)  between  Islands  319  and  318. 
Prior  to  commencemeut  of  construction  a  thorough  examination  of  ik 

locality  was  made,  and  it  was  deemed  advisable  to  begin  only  that  par: 
of  the  work  which  the  funds  available^  $6,000,  would  be  sufficient  t4 
comi)lete.  Accordingly  the  work  consisted  in  protecting  the  head  d 
Island  321,  and  constructing  Dam  No.  2,  between  Islands  319  and  ^ 
Operations  were  begun  August  8,  1881,  and  completed  September r>. 
1881 ;  the  work  being  done  under  contract  with  Whitney  &  Son, « 
Keokuk,  Iowa,  at  a  price  of  $1.85  per  cubic  yard  for  rock,  and  $\5> 
per  cubic  yard  for  brush. 

ISLAND  321. 

Tlie  head  of  this  island  was  protected  by  a  strong  revetment  of  brosJi 
and  stone  for  a  length  of  510  feet,  the  riprap  being  carried  up  the  slope 
of  the  bank  from  15  to  20  feet. 

DAM  NO.  2,  ISLAND  319  TO  320. 

This  dam,  483  feet  in  length,  composed  of  alternate  layers  of  bm&k 
and  rock,  was  completed  to  a  height  of  3  feet  above  low  water,  the  shorei 
at  each  end  being  well  protected  by  riprap. 

COST  OP  WORK. 

2,006.9  cubic  yards  rock,  at  |l.b5 $:),  712  Ti 

l,270.4cubic  yards  brush,  at  $1.25 1,5«8« 

EDgineermg  and  oontingenoies d39t 

Total    5,384«i 

On  a<tcount  of  the  destruction  of  the  warehouses  at  Andalusia  by  ict 
in  the  winter  of  1880  and  1881,  very  little  shipping  was  done  in  1881. 
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ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  March  3,  1881 |6,  OOO 

Money  statement, 

July  1,  1881,  amount  available |5,960  45 

July  1,  1882,  amoQUt  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 5,384  66 


July  1, 1882,  amount  available 575  79 

Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  12, 000  00 


Ug. 

IMPROVEMENT  OF  HABBOR  AT  MUSCATINE,  IOWA. 

• 

At  the  time  of  my  last  aniiaal  report  work  of  dredging  in  the  harbor  was 
being  carried  on  under  agreement  with  Whitney  &  Son,  at  a  price  of  20 
cents  per  cubic  yard,  and  was  continued  until  July  14, 1881. 

The  dredging  was  principally  done  at  mouth  of  Papoose  Greek  and 
along  the  city  wharf. 

Under  the  appropriation  of  $7,500,  of  June  14, 1880,  the  agreement 
was  made  with  Whitney  &  Son,  and  as  the  amount,  $2,500,  appropriated 
by  act  of  March  3, 1881,  was  too  small  to  justify  advertising  for  pro- 
posals, this  agreement  was  extended  to  cover  the  latter  appropriation. 

The  total  amount  of  material  removed  under  these  two  appropriations 
between  October  11,  1880,  and  July  14,  1881,  amounts  to  42,124  cubic 
yards. 

SUMMARY  OF   WORK. 

18,294  cubic  yartls  material  dredged,  at  20  cents $3,658  SO 

Engineering  and  contingencies 277  43 

Total : 3,936  2:^ 

The  work  has  thus  far  proved  very  successful,  the  current  at  present 
sweeping  along  tiie  wharf  and  preventing  deposits. 

M(yney  statement 

July  1,  1881,  amount  available $4,356  49 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1881 3,936  23 

July  1,  1882,  amount  available 420  26 

Amount  appropriated  by  act  passed  August  2,  1882 2,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 2,920  26 

Amount  (estimated)  required  for  completion  of  existing  project 1, 750  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.     2. 500  OO 

COMMERCIAL  STATISTICS. 

Lumber  manufactured feet . .  75, 000, 000 

Lath pieces..  23,000,000 

Shingles do 20,500  000 

Pickets do....  85,000 

Doors 65,000 

Blinds pair..  35,000 

Windows 95.000 
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Sbipmento  by  river : 

General  meroliandise paokaii^ea. .  39,^ 

Apples barrelB..  5* 

Sweet  potatoes do. . .  -  14  i 

Oatmeal packages..  T,'*^ 

Stock head..  :J 

Washboards dozen..  '^ 

Wagon  brakes bundles..  3,* 

Canned  goods cases..  T,*^ 

Melons No...  120,*^ 

Flour barrels. .  ^ 

Potatoes sacks..  2,:^ 

Grain bushels..  250,** 

Hay bales..  I* 

Receipts  by  river: 

Stock head . .  > 

Merchandise packages..  72.^ 

Flour barrels..  1^ 

Oil do :< 

Lime  and  cement do 2,^ 

Agricultural  implements packages..  5,^ 

Lumber feet..  25, 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  March  3, 1879 |T,? 

By  act  approved  June  14,  1880 ^ 7,^ 

By  act  approved  March  3,  1881 2,^ 

Total K' 


U  10. 
IMPROVEMENT  OF  HARBOR  AT  FORT  MADISON,  IOWA. 

No  work  of  construction  was  done  daring  the  fiscal  year. 

In  the  early  part  of  September,  1881,  a  survey  was  made  and  ft  F 
ject  submitted  on  September  16  asking  authority  to  expend  the  12,0* 
available  under  act  of  March  3, 1881,  and  such  an  allotment  as  m\^ 
be  necessary  from  appropriation  for  improving  Mississippi,  *<  Saint  Pa^ 
to  Des  Moines  Rapids,"  for  continuing  protection  of  Niota  I^and,  pr* 
tecting  head  of  Island  393,  and  laying  a  course  of  stone  and  brush  i^ 
Island  392  to  393  to  prevent  further  scour  in  the  chute  between  th(» 
islands.  Authority  was  also  requested  to  make  an  informal  agreeing 
with  private  parties  for  performing  the  work.  This  authority  was  grants 
by  letter  of  September  28, 1881,  and  bids  were  asked  for,  but  bSng  ^^ 
cessive  were  rejected. 

It  is  proposed  to  carry  out  the  above  project  the  present  season,  eitbtf 
by  hired  labor  and  use  of  the  public  plant,  or  by  agreement,  if  reaset 
able  terms  can  be  procured. 

Fort  Madison  is  unfortunately  situated  in  a  deep  bend  of  the  riv^ 
and  extensive  works  commencing  some  distance  above  the  city  will  ^ 
required  to  maintain  a  channel  along  its  front.  This  work  shoald  i<( 
commenced  during  the  present  season,  but  can  only  be  accomplish*- 
by  adding  to  the  small  appropriation  now  available  a  large  idlotin^ 
from  the  general  appropriation  for  improving  the  Mississippi  Biv*f 
Saint  Paul  to  Des  Moines  Eaplds. 
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Money  statement, 

July  1,  1881,  amount  available |3,500  00 

July  1,  1882,  aniouur.  expended  dariog  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 225  75 

July  1,  1882,  amount  available , 2,274  25 

Amount  (estimated)  required  fur  completion  of  existing  project 6, 086  87 

Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     6, 100  00 

COMMERCIAL  STATISTICS  OF   CITY   OF   FORT  MADISON,  IOWA,  FOR   1881. 

Lumber  manufactured .' feet..  28,000,000 

Shingles pieces..  36,000,000 

Lath do-...  11,000,000 

Other  manufactures value..  $1,000,000 

The  amount  t>f  grain  shipped  was,  in  1881,  1,350,000  bushels,  and  of  timothy  seed 
68,750  bushels. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  August  14,  1876 $10,000 

By  act  approved  June  18,  1878 8,000 

By  act  approved  March  3,  1879 3.600 

By  act  approved  March  3,  1881 2,500 

Total 14,100 


U  II. 
IMPROVEMENT  OF  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

This  work  was  in  charge  of  Maj.  Amos  Stickney  until  November  21, 
1881,  at  which  date  I  relieved  him  by  virtue  of  Special  Order  No.  241, 
dated  October  26, 1881.  Mr.  B.  B.  Jones,  assistant  engineer,  who  had 
been  connected  with  this  work  for  many  years,  resigned  his  position 
January  1, 1882,  and  the  immediate  charge  of  operations  wa«  given  to 
Mr.  M.  Meigs,  TJnited  States  civil  engineer,  to  whose  appended  report  I 
would  refer  for  details  of  the  past  year.  The  work  of  the  year  consisted 
in  blasting  and  dredging  1,332  cubic  yards  of  rock  from  the  cuts  through 
the  chains  between  Nashville  and  Montrose,  and  the  laying  of  352  cubic 
yards  of  riprap  stone  for  the  protection  of  the  canal  embankment.  The 
extreme  high  water  of  the  year,  which  interfered  with  the  working  of 
the  steam  drill  and  dredge,  and  the  failure  of  the  contractor  for  furnish- 
ing riprap  rock,  have  greatly  reduced  the  amount  of  work  which  would 
have  been  accomplished  under  ordinary  circumstances. 

A  new  contract  for  furnishing  6,000  cubic  yards  of  riprap  rock  for 
canal  embankment  was  let  to  Patterson  Brothers,  of  Keokuk,  Iowa,  on 
June,  1882,  and  delivery  has  already  commenced.  It  is  proposed  with 
the  balance  now  available,  and  whatever  funds  may  become  available 
in  1882,  to  continue  the  removal  of  rock  from  the  channel  of  the  rapids 
above  the  canal,  and  the  protection  of  the  canal  embankment  by  pur- 
chasing and  laying  riprap  face  stone ;  to  repair  the  cribs  marking  the 
channel,  and  build  two  additional  ones  at  the  upper  entrance  to  the 
canal;  to  inaugurate  the  raising  of  the  walls  at  the  middle  and  lower 
locks,  and  to  make  such  necessary  repairs  to  plant  as  may  be  required. 

The  experience  gained  since  the  canal  has  been  in  operation  has 
shown  the  necessity  and  advantages  to  be  derived  from  raising  the  canal 
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and  wiD^-waJls  at  the  middle  and  lower  lockB.    The  plan  which  is  now 
submitted  is  to  raise  the  lock  and  wing- walls  of  lower  lock,  4  feet  above 
present  coping  and  to  raise  the  upper  half  and  wing-walls  of  middle 
lock  to  the  same  height.    This  improvement  will  permit  the  carrvin:; 
of  more  water  in  the  canal,  thus  adding  to  the  speed  and  safety  of  navi 
gation  through  it.    It  will  afford  a  means  of  protecting  the  suspensioQ 
columns  and  machinery  for  running  lock  gates,  and  coping  of  waU^ 
which  are  now  liable  to  be  damaged  or  destroyed  at  any  time.     It  wiS 
greatly  facilitate  the  entrance  to  the  canal  locks,  and  do  away  witk 
the  dangers  and  delays  now  constantly  occurring,  owing  to  g-uardsof 
steamers  riding  over  and  catching  on  the  irregular  surfaces  and  projee- 
tions  of  wing- walls.    This  raising  of  the  walls  is  also  of  great  impar- 
tauce  in  prolonging  the  time  during  which  boats  can  use  the  canal ;  at 
the  present  time  they  frequently  are  compelled  to  pass  over  the  rapids 
at  stages  when  there  is  much  risk  attending  such  a  trip.    The  estimated 
cost  of  the  raising  of  lock  and  wing- walls  at  middle  and  lower  locks  is 
$52,745,  and  of  this  amount  $16,000  has  been  included  in  former  esti- 
mates, leaving  a' balance  of  $36,745,  which  amount  is  added  to  the  pre- 
vious estimates  for  completing  this  work.    An  item  of  $5,000  is  also 
added  te  former  estimates  for  building  two  ^xlditlonal  cribs  at  the  apper 
entrance  to  the  canal,  which  are  demanded  in  the  interest  of  safe  navi- 
gation, and  for  repairing  the  cribs  on  the  rapids,  which  are  of  impor- 
tance as  channel  marks. 

The  close  proximity  of  the  Keokuk  Bridge  to  the  foot  of  the  De^ 
Moines  Eax)ids  Canal  has  proved  a  source  of  danger  to  steamers  a: 
stages  when  they  are  compelled  to  descend  the  rapids.  A  solid  crib 
connecting  the  foot  of  the  outer  canal  wall  with  the  long  pier  of  tht 
bridge  would  greatly  lessen  this  danger. 

A  dry-dock  built  as  an  adjunct  to  the  canal  would  be  of  iuvaluable* 
service,  not  only  in  connecticm  with  the  construction  and  repair  of  the 
boats  and  barges  belonging  to  the  I'nited  States,  but  for  the  general 
public. 

Money  statement. 

The  amount    expended    to    Jnne  30,   1882,    or  construction    of   improvement  -' 
$4,332,907.19. 

July  1,  1881,  amount  available $44,56'^  S 

Amount  received  from  sale  of  fuel  to  officers 19  1' 

44,5t?7  4^ 

July  1, 1882,  amount  expended  during  iiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1881 " .' 14,340  2' 

July  1,  1882,  amount  available 30,  247  V 

Amount  appropriated  by  act  passed  August  2,  1882 30,  OOO  f"' 

Amount  available  for  fiscal  year  ending  June  30,  1883 60,  t>47  T 

Amount  (estimated)  required  for  completion  of  existing  project 96, 745  0^ 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  ^,  000  <«' 
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Abstract  of  proposals  for  fumishifig  stone  for  riprap  canal  embankment  received  in  re- 
sponse to  advertisement  dated  May  14,  1881,  and  opened  June  15,  1881,  by  Maj,  Amos 
Sliclcney,  Corps  of  Engineers,  at  Keokule,  Iowa, 


Names  of  bidders. 


I  Tanant  Marble  and 
Stone  Company. 


stone. 


i  W.  A.  &  J.  G.  Fatteraon  Stone. 


Quantities. 


s 
o    . 


6, 000  cubic  yards  $2  34 
•    more  or  less. 
8, 000  cubic  yards  ,  2  95 
more  or  less.        I 


Delivery. 


1,000  to  2. 000  cubic 
yards  per  month. 

1, 000  cuDic  yards 
per  month  or  faa- 
ter  if  required. 


Kemarks. 


Lowest  responsible 
bidder. 


Abstract  of  all  proposals  received  and  opened  this  6th  day  of  June,  1882,  by  Maj,  A,  Mac- 
kenzie, Corps  of  Engineers,  for  furnishing  6,000  cubic  yards  of  stone  for  riprap  face  at  the 
Ves  Moines  Rapids  Canal,  Mississippi  Eiver. 


No. 


1 
2 

3 

4 


Names  and  residences  of  bidders. 


6,000  cubic  yards  of  stone. 


Per  cubic 
yard.    * 


Patterson  Brothers,  Keokuk,  Iowa 

Peterson  Sc  Schroder,  Rock  Island,  111., 
Glen  Haven,  Wis. 

Whitney  &,  Son,  Keokuk,  Iowa 

fl.  S.  Brown  &  Co.,  Quincy,  III 


$3  00 
3  27^ 

3  25 

4  00 


Amount. 


$18,000 
19,050 

19,500 
24,000 


Bemarks. 


Written  contract  made. 
Informal. 
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Keokuk,  Iowa,  June  ao,  1882. 

Major:  I  have  the  honor  to  submit  the  following  report  on  improving  Des  Moine» 
RapidB,  MlBsissippi  River. 

This  work  during  the  past  year  has  been  carried  on  as  formerly  by  drilling  and  blast- 
ing and  dredging  rock  from  the  cut  200  feet  wide  through  the  ** chains"  above  Nasli- 
vine  and  below  Montrose,  Iowa. 

This  distance,  3^  miles,  has  been  pretty  well  worked  over  and  the  worst  obstructions 
removed,  but  there  is  still  a  considerable  amount  of  rock  in  the  channel  which  it* 
above  grade,  and  which  must  be  removed  to  secure  a  5-foot  channel  at  low  water. 

The  United  States  steam  drill  scow  and  steam  dredge  have  been  exclusively  used  on 
this  work. 

A  great  portion  of  the  rook  excavated  has  been  towed  into  the  canal  and  used  for 
dressing  the  slopes  of  the  canal  embankment,  preparatory  to  laying  riprap  face  walls. 
This  has  been  a  great  saving  |n  cost,  as  were  the  rock  to  bo  bought  for  this  special 
purpose,  it  probably  could  not  be  had  for  less  than  75  cents  per  cubic  yard. 

Both  dredge  and  drill  boat  were  at  work  from  July  1  to  October  14, 1881,  when  they 
were  driven  off  the  rapids  by  the  hi^h  water. 

The  dredge  boat  was  put  in  commission  again  February  28, 1882,  and  the  drill  boat 
March  11«  1B82.  Both  boats  were  driven  in  by  high  water  April  24,  from  which  time 
no  work  has  been  done  on  the  rapids. 

Advantage  was  taken  of  the  time  the  drill  boat  was  laid  up  to  connect  her  capstans 
with  the  shaft  of  the  portable  engine  and  boiler  used  to  drive  the  machinery  of  thc^ 
drills.    The  dredge  also  had  slight  repairs  made — a  new  hoisting  chain,  &,c. 

The  work  on  the  rapids  has  been  greatly  inteifered  with  during  the  past  season  by 
reason  of  high  water  and  windy  and  wet  weather,  which  made  progress  slow,  an<1 
which  has  proved  a  very  unfavorable  year  for  work  on  river  improvements  generally. 

Both  drill  and  dredge  were  moved  about  and  worked  in  many  places  at  different 
times. 

The  work  of  the  season  extended  from  the  foot  of  Montrose  Chain  to  the  foot  of 
Nashville  Dam  No.  2. 

The  following  is  a  statement  of  the  amount  of  work  accomplished: 
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Work  aooomplished  with  drill-boat. 


Month. 


OB 

o 

S 

s 


S     I 


p. 


o 
H 


July,1881 440 

August,  1881 331 

September,  1881 '  610 

October,  1881 128 

March,  1882 '  256 

April.  1882 272 

Totals 2,037 


Feet 
1,036 
810 
1  576 
321 
640 
712 


5,095 


s  c 

I- 


o 

a 
J»5 


si. 


747 
604 
1.160 
323 
504 
462 


440 
331 
616 
138 
257 
361 


2e. 
1'- 

r 

J4- 


5,798        2,033     1.1k 


K^ori(;  aocomplUhed  with  dredge  and  drill. 


Date. 


o 


h 

-< 


OM 


e 


<6ro./f.  Cu-yds.  Chuyd*. 

July,  1881  to  January,  1882 *. 18,448  6.48           268 

Marth,1882 3,750  )  ^  ,- 

April,  1882 1,479    J  *•  *«»    

Totals 23,677  10.64            268 


a- 


ij 


< 


4i- 


61' 


KIPBAPPING  THE  CANAL  EMBANKMENT. 

The  contractors  for  stone  for  this  work  (the  Tallant  Marble  and  Stone  Company ' 
Muscatine,  Iowa),  under  contract  dated  July  13,  1881,  proceeded  but  very  slowly- 
its  delivery.  During  August  and  September  they  actually  furnished  bot  352.6  colt 
yards  instead  of  a  minimum  of  2,000  cubic  yards  to  be  furnished  in  that  time  as  spe^' 
lied.  March  7,  1882,  the  contractors  formally  expressed  their  intention  of  relinqm^ 
ing  their  contract,  and  a  new  contract  was  rendered  necessary. 

June  9,  1882,  a  new  contract  was  signed  (after  the  usual  advertiaement)  wit>b  tl- 
Patterson  Brothers,  of  Keokuk,  Iowa,  to  furnish  6,000  cubic  yards  from  the  Sont^i 
Quarry,  Illinois,  at  $3  per  cubic  yard. 

It  is  hoped  and  believed  that  this  stone  will  be  delivered  promptly. 

CRIBS  ABOVE  THE  CANAL. 

During  the  past  winter  and  during  the  high  water  of  the  past  spring  great  dam<^  ■ 
has  been  done  to  the  guiding  piers  of  wood  and  stone  situated  at  various  points  %\^ 
the  river  channel  between  Nashville  and  Montrose.  Some  of  these  are  used  byfi^ 
Light-House  Department  for  their  lights,  and  all  are  important  as  makings  out  a«<^' 
rat^ly  the  narrow  channel  excavate<l  through  the  rocks.  It  will  cost  a  very  conadf** 
able  sum  to  repair  them. 

The  two  cribs  18  feet  square  built  above  the  guard-lock  during  the  winter  of  188(^''' 
have  been  found  very  useful  in  facilitating  the  approach  to  the  entrance  of  the  cac*^ 
but  universal  demands  are  made  for  an  extension  of  this  line  of  piers,  as  there  if^' 
room  enough  for  a  steamer  and  tow  to  lay  against  them. 

Two  more  cribs  should  be  built  on  the  same  line,  but  somewhat  heavier,  as  ^^ 
18-foot  cribs  are  found  to  shake  badly  under  the  heavy  strains  put  upon  them.  Ti- 
work  properly  belongs  to  **  operating  and  care  of  the  canal,"  but  they  have  hitk^* 
been  built  out  of  funds  for  improving  Des  Moines  Bapids. 

The  cost  will  be,  repairs  to  cribs  above  Nashville |I.t*^ 

Two  new  cribs  at  Nashville  25  feet  sfjuare 4,**' 

aft* 
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RAISING  LOCK  WALLS  4  FEET. 

On  June  22 1  submitted  an  estimate  for  raising  the  lock  walls  so  as  to  allow  of  carry- 
ing more  water  in  the  canal,  and  also  for  preventing  damage  to  the  lock  machinery 
now  frequently  exposed  to  destruction  by  the  overhanging  guards  of  steamers  which 
overlap  the  walls.  This  estimate,  if  approved,  as  well  as  that  for  repairs  of  cribs  and 
piers,  and  building  new  piers  at  Nashville,  should  be  added  to  any  previous  estimate 
for  completing  the  Des  Moines  Rapids  Canal.  The  estimates  above  referred  to  are 
repeatea  here  as  follows: 

ESTIMATE  FOR  RAISING  LOCK  WALLS  OF    THE  DES    MOINES  RAPIDS  CANAL,   AND  FOR 

CRIBS  ABOVE  CANAL. 

Repairs  of  cribs  and  piers  above  canal |1, 000 

Two  new  cribs  25  feet  square  at  entrance 4,000 

Raising  upper  half  lock  walls  middle  lock 10, 425 

Raising  whole  length  lock  walls  lower  lock 20,860 

Raising  wing-walls  below  lower  lock 21,470 

57, 745 
Deduct  former  estimate  of  Major  Amos  Stickney  for  raising  part  of  lock  walls 
3feet 16,000 

Total  sumto  beadded  to  former  estimates 41.745 

Mr.  C.  P.  Comegys  and  Mr.  C.  M.  Bennett  have  rendered  me  most  valuable  assist- 
ance both  in  the  office  and  in  the  field,  and  to  them  as  well  as  to  the  other  employ^ 
on  the  work  my  thanks  are  due  for  both  zeal  and  efficiency  in  their  various  duties. 
Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  Staie$  Cifnl  Engineer. 
Maj.  A.  Mackenzie, 

C&rp8  of  Engineers,  U.  S.  A, 


U  12. 

OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL. 

By  virtue  of  Special  Order  No.  241,  dated  October  26^  1881, 1  ret 
lieved  Maj.  Atdob  Stickney,  Corps  of  Engineers,  who  was  m  charge  of 
this  work  previous  to  that  date.  Mr.  M.  Meigs,  United  States  civil 
engineer,  was  placed  by  me  in  immediate  charge  of  the  work,  relieving 
Mr.  R,  B.  Jones,  who  had  resigned  his  position.  In  connection  with 
the  management  of  the  canal  I  would  refer  to  Mr.  Meigs'  appended  re- 
port for  details  of  the  past  year's  work.  During  the  year  the  canal 
has  been  operated  in  the  interest  of  navigation  at  such  times  as  the 
stage  of  water  necessitated  and  permitted  its  use,  but  the  remarkable 
and  long  continued  high  stage  of  water  enabled  boats  to  run  the  rapids 
for  a  much  longer  space  of  time  than  is  usual,  760  steamboats  and  444 
barges,  carrying  8,588  passengers,  29,043  tons  of  general  merchandise, 
and  781,817  bushels  of  grain,  and  15  rafts  containing  17,150,011  feet  of 
lumber,  4,475,000  feet  of  logs,  and  carrying  4,885,250  shingles,  and 
311,282  lath,  were  passed  through  the  locks,  requiring  2,292  lockages 
at  the  middle  lock.  The  extreme  high  water  developed  a  number  of 
leaks  in  the  canal  embankment,  and  a  small  force  has  been  kept  at 
work  the  entire  season  in  making  repairs.  It  is  hoped  the  stone  revet- 
ment can  be  soon  completed,  that  the  necessity  of  continually  repair- 
ing the  bank  may  be  done  away  with.  The  canal  being  much  obstructed 
with  the  accumulated  deposits  of  many  years  a  contract  was  made  in 
July,  1881,  with  H.  S.  Brown  to  remove  40,000  cubic  yards,  and  in 
June,  1882,  a  second  contract  with  Whitney  &  Son  to  remove  100,000 
cubic  yards.    The  canal  dredge  has  also  been  employed  in  the  canal 
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when  high  water  prevented  work  outside  on  the  rapids.  A  careful  snr- 
vey  of  the  canal  made  in  April,  1882,  showed  that  at  that  date  there 
was  in  the  canal  over  200,000  cubic  yaixls  of  deposited  material  re- 
quiring removal.  It  is  very  necessary  that  the  canal  be  thoroughly- 
cleaned  out,  or  navigation  may  become  troublesome.  When  the  great 
accumulation  is  once  removed  the  canal  dredge  alone  will  be  able  to 
take  out  material  as  rapidly  as  deposited.  For  the  protection  of  the 
gate  machinery,  &c.,  four  timber  cribs  filled  with  stone  were  placed  on 
the  lower  lock  walls.  It  is  hoped  th^t  these  temporary  structures  may 
be  soon  replaced  by  masonry.  To  facilitate  repairs  which  are  being 
continually  required  not  only  for  canal  machinery  and  appliances,  but 
also  for  the  machinery  of  boats,  &c.,  used  in  connection  with  river  im- 
provement, a  small  shop  has  been  established  at  the  canal. 

It  is  hoped  the  electric  light  may  soon  be  introduced  for  illuminating 
the  walls  and  gates,  thereby  facilitating  navigation  at  night.  The  ex- 
pense  of  operating,  and  care  of  canal  during  past  year,  including  the 
dredging  contract  with  H.  S.  Brown,  has  been  $53,661.27,  of  whicli 
amount  $8,288.48  is  still  outstanding.  Total  amount  expended  to  June 
30, 1882,  for  above  purpose,  $199,336.17.  The  future  expenses  of  the 
canal  are  provided  for  in  the  act  of  March  3, 1881,  which  authorizes 
the  Secretary  of  War  to  draw  from  the  Treasury  from  time  to  time 
such  amounts  as  may  be  needed. 

Abstract  of  proposals  for  dredging  in  the  Des  Moines  Rapids  Canal,  rece%f>ed  in  response  t« 
advertisement  dated  June  4, 1881,  and  opened  July  b,  1881,  by  Maj.  Amos  Stickneyy  Corp 
of  Engineers,  U.  S.  A.,  at  Keokuk,  Iowa. 


o 


1 

2 


Name  of  bidder. 


Work  to  be 
done. 


Quantities. 


Wb  itney  &  Son  Dredging .    About  40, 000  cubic  yards 

H.S.Brown* '....do ' do 


^  Price  per 
cu.  yd. 


$0  35 
33i 


Daily  capaciu. 


600  cubic  yard«. 
500  cubic  Vardtf. 


*  Lowest  responsible  bidder. 


of  all  proposals  received  and  opened  this  8th  day  of  June,  1882,  by  Maj,  A.  Maekenzit,   J 
of  Engineers,  U,  S.  A.,  for  dredging  100,000  cubic  yards  of  material  m  the  Dtt    ' 


Abstract 
Corps 
Moines  Rapids  Canal,  Mississippi  River, 


Names  and  residences  of  bidders. 


I 


1  !  Whitney  Sl  Sod,  Keokuk,  Iowa 

2  H.  S.  Brown  &  Co.,  Quinoy,  111  . 


100, 000  cubic  yards  ma- 
lal. 


terii 


Per  cubic 


I 


yard. 


$0  2^ 
30 


Amount. 


Remarks. 


$29,750     Written  contract  madf. 
30,000  ' 


REPORT  OF   MR.  M.  MKIGS,  UNITED  STATES  CIVIL  ENGINEER. 

Keokuk,  Iowa,  June  30,  1882, 

Major  :  I  have  the  hoDor  to  submit  the  following  report,  on  operating  and  care  of 
Des  Moines  Rapids  Canal : 

The  high  water  that  closed  the  last  fiscal  year  has  been  continued  nearly  through  the 
whole  navigable  period  of  the  present  one.  The  lower  lock  gates,  which  are  only 
thrown  open  at  very  high  water,  have  been  opened  as  follows : 

July  1  to  July  15, 1881 Closed. 

July  15  to  July  21,  1881 Open. 

July  21  to  October  8,  1881 Closed. 

October  8  to  December  1,  1881 Open. 
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March  6  to  April  19, 1882 Closed- 

April  19  to  May  18,  1882 Open. 

Alay  18  to  May  27,  1882 Closed. 

May  27  to  June  7,  1882 Open. 

J^ane  7  to  June  11,  1882 Closed' 

June  11  to  June  14,  1882 Open. 

June  14  to  June  26,  1882 Closed 

June  26  to  June  30,  1882 Open. 

The  canal  was  closed  to  navigation  on  account  of  high  water  October  17,  1881,  the 
water  being  over  the  lock  walls,  and  it  remained  closed  to  December  1,  when  the  water 
was  drawn  off  and  the  machinery  dismantled  for  the  winter.  March  6,  1882,  the  canal 
was  reopenqd  for  day  navigation  only,  as  there  were  few  boat«  running,  and  March 
20,  1882,  the  day  and  night  crew  were  both  put  on,  and  the  season  regularly  opened. 

The  winter  was  a  very  mild  one,  the  thickest  ice  on  the  canal  being  not  over  9  inches 
at  any  time,  and  the  river  not  closing  at  all. 

The  highest  water  was  reached  October  29, 1881,  when  the  gange  at  the  head  of  the 
canal  recorded  11.30  and  that  at  the  foot  18.95  feet  above  low  water  of  1864.  This  is 
1.45  feet  higher  at  the  foot  of  canal  than  any  stage  attained  since  the  canal  was  opened, 
•and  1.98  feet  only  below  the  extreme  high  wat^er  of  1851.  In  places  the  water  rose  to 
within  a  few  inches  of  the  top  of  the  canal  embankment,  and  gangs  of  men  were  kept  at 
work  stopping  leaks,  when  discovered,  and  protecting  temporarily  the  unfinished  slopes 
of  the  bank.  A  good  many  leaks  were  discovered  which  owed  their  existence  to  loose 
rock  in  the  embankment,  and  this  has  necessitated  extensive  trenching  and  refilling. 

« 

RKFILLING   AND  REPAIRING  THE  CANAL  EMBANKMENT. 

Dnrin^  the  entire  working  season  a  force  of  fifteen  to  twenty  men  has  been  kept  at 
work  rehlling  the  bank,  raising  it  to  grade  where  it  had  settled  (in  places  2  feet  and 
more),  and  protecting  and  filling  the  slopes  with  loose  rock  excavated  by  the  United 
States  dredge  above  Nashville. 

On  the  lower  level  the  bank  has  been  raised  to  grade  thronghont,  though  it  is  still 
in  places  too  narrow. 

About  2,500  feet  of  the  embankment  was  ditched,  the  loose  rock  removed,  and  the 
trench  retilled  with  earth  rammed  and  carefully  compacted.  The  earth  for  this  pur- 
pose was  mostly  taken  from  a  point  of  land  outside  of  the  middle  lock. 

DREDGING  IN  THE  CANAL. 

lender  a  contract  dated  July  20, 1881,  for  about  40,000  cubic  yards,  at  33^  cents,  Mr. 
H.  S.  Brown,  of  Hamilton,  111.,  began  dredging  August  17  at  the  lower  entrance  to 
the  canal,  and  worked  at  this  place  up  to  August  14,  when  his  fleet  was  removed  to 
the  upper  level,  and  continued  dredging  accumulations  of  deposits  about  the  mouths 
of  Price's  and  Lamallee's  creeks. 

April  4  a  single  cut  was  begun  at  section  76,  below  the  guard  lock,  which  was  com- 
pleted April  7,  and  this  completed,  also,  the  contract,  which  had  already  a  little  over- 
Tcn  the  specified  40,000  cubic  yards. 

Mr.  Brown's  contract  accomplished  the  following: 

STATEMENT. 

Cabio  yards. 

Mouth  of  Price's  Creek,  well  cleaned  out 210. 44 

Lamallee's  Creek,  two  cuts  from  section  46-54 , 85. 70 

Below  guard  lock,  one  cut  from  section  76-79 12.00 

Lower  entrance  to  canal  cleaned 108.73 

Total  cubic  yards 416.87 

(Price,  WA^  cent«. ) 

Under  contract  dated  June  9,  1882,  for  removing  100,000  cubic  yards,  at  29f  cents 
per  cubic  yard,  from  the  prism  of  the  canal,  Messrs.  Whitney  &  Son  began  work  on 
the  Sandusky  Reach  (section  41  to  54)  June  15  with  two  dredges  and  a  large  fleet  of 
dump-boats  and  tugs. 

The  dredging  accomplished  to  the  end  of  the  fiscal  year  June  30  is  all  in  the  vicinity 
of  the  mouth  of  Lamallee's  Creek. 

Total  excavated  to  June  30,  8,072  cubic  yards. 

The  United  States  dredge  and  tow-boat  No.  4  have  been  at  work  in  the  canal  since 
May  8,  1882,  removing  deposit  from  the  upper  entrance  to  the  canal  and  from  the 
caual  prism.    The  work  accomplished  is  as  follows : 
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Cubic  jii4 

Sandasky  reach,  section  50-63 13,(51 

Below  guard  lock  (one  out),  section  76-9 I,'* 

Above  guard  lock 3,96* 

Total  cubic  yards  removed 18,  OH 

The  following  summary  shows  the  amount  of  material  removed  during  the  fisci 
year: 

Statement  of  dredging  done  during  the  fiscal  year  ending  June  30,  18}^. 


Cubic  yards  removed  fVoiu — 


By  whom. 


u 
o 


•^M      I 


§ 


B.  8i.Broini... ....... 

United  States  dredge 
Whitney  ft  Son 


Total 


M 

I 

s 

h 


10, 873  ,  21, 044 


•s 

9 
'9 


8.570 

13,031 

8,072 


o 
o 


1,200  1 

1.039  I     3,064 


Tot^ 


41.ff 

8.C 


10, 878  :  21, 044  ;  29, 673       2,236'     3.964      «7,1> 


8UKVBY. 

A  careful  survey  of  the  canal  was  made  with  sonndingH  in  April.  Permanent  uub- 
bers  were  placed  on  the  embankment,  dividing  the  canal  into  sections  500  feet  Ion|t 
Eero  being  at  the  upper  column  of  the  lower  lock.  A  line  of  levels  was  mu  over  t& 
embankment  for  determining  the  places^  requiring  to  be  filled,  and  to  determine  tbr 
high  water  slope  accurately,  stakes  having  been  driven  at  the  highest  point  attained 
in  October,  1881,  at  every  half  mile. 

An  estimate  was  made  from  the  survey  of  the  amount  of  sediment  in  the  canal  oi 
April  6,  1882,  which  was  as  follows : 

Estimate  of  sediment  in  the  Des  Moines  Rapids  Canal  April  6, 18d2. 


Locality. 


Section  to  eection. 


Upper  level . 
Lower  level . 

Totals. 


25 
0 


J 


79 
25 


Material 
above  grade. 


Cttbie  yardi. 

136, 942 

28, 170 

166, 112 


Above  snb- 
grade. 


Cubic  yard*. 
46,587 


46.587 


Total. 


Cubic  yardi 

2a» 


It  will  be  seen  that  the  dredging  in  the  canal  has  fallen  far  in  arrears,  and  nnlf$; 
a  wholesale  removal  of  theileposits  is  made  great  obstructions  to  the  use  of  the  canai 
will  continue. 

During  May  and  June^  1882,  frequent  and  violent  storms  added  many  thousaD<l 
onbio  yards  to  the  deposits,  possibly  as .  much  as  has  been  taken  out  this  spring.  «f 
about  16,000  cubic  yards ;  at  least  the  dredges  have  seemed  to  gain  but  little  on  iIk 
encroaching  bars.  With  the  prism  of  the  canal  once  thoroughly  cleaned,  a  sin^ 
dredge  wilfhave  but  little  trouble  in  removing  the  annual  accretions  for  many  vean 
again. 

REPAIRIKG  FLAT-BOATS,    DRRDOE,   AC. 

A  force  of  men  has  been  employed  occasionally  finishing  repairs  to  the  fleet  beiong- 
ing  to  the  canal  and  not  completed  last  season.  Dump-boat  No.  2  has  l>een  haulf* 
out  and  thoroughly  repaired,  and  sundry  occasional  repairs  made  on  No.  1.  The 
steam-launch  has  been  put  in  fair  condition,  but  is  too  small  for  general  work  in  tb^ 
oanal,  and  draws  too  much  water.  She  should  be  replaced  bj'  a  larger  boat  wiiirh 
could  be  run  at  the  same  expense  and  do  more  work. 

REPAIRS  TO   LOCK   MACHINERY. 

No  very  extensive  repairs  were  found  necessary  during  the  past  year.  The  boiler 
at  the  guard  lock  was  jacketed  with  wood  and  Russia  iron,  accomplishing  a  conside^ 
able  saving  in  fuel. 


I 

I 
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New  leathers  were  put  in  the  various  hydrauUo  cylinders  when  found  necessary,  the 
engines  at  the  middle  and  lower  locks  were  repainted,  and  the  distributing  valves- 
cased  with  Russia  iron. 

After  the  water  was  drawn  off  in  December  a  small  coffer-dam  was  put  in  between 
the  wiug- walls  at  the  lower  end  of  the  middle  lock  and  the  water  pumped  out.  The 
housing  of  the  chain  sheaves  at  the  bdtt-om  of  the  west  lower  j^ate  was  replaced,  and 
swivels  for  suspending  the  gates  overhauled  and  trimmed  up  to  a  good  bearing. 

CRIBS  ON  LOCK  WALLS. 

For  the  temporary  protection  of  the  machinery  until  the  raising  of  the  lock  walls 
can  be  accomplished,  four  cribs  were  built  in  February  and  March,  1882,  on  the  lock, 
walls  at  the  upper  end  of  the  lower  and  middle  locks.  These  are  5  feet  high,  20  feet 
long,  and  10  feet  wide.  They  havd  answered  their  purpose  verv  well,  and  four  should 
also  be  built  at  the  lower  end  of  the  lower  lock,  where  the  machinery  is  very  much  ex- 
posed at  high  water. 

MACHINE  SHOP. 

During  the  month  of  June  the  old  tool-house  near  the  middle  look  was  removed  to* 
the  lower  lock,  and  the  building  formerly  occupied  as  a  tool-house  was  converted  into 
a  machine  shop.  Two  lathes,  a  drill  press,  and  emery  grinder,  and  an  assortment  of 
hand  tools  were  bought  for  general  repairs  of  the  canal  machinery. 

One  of  the  old  portable  engines  used  during  construction  of  the  locks  furnished  mo- 
tive power.  This  shop  will  enable  a  large  amount  of  the  repair  work  to  be  done  on 
the  ranal  machinery,  without  having  to  depend  upon  outsioe  shops,  and  with  labor 
furnished  by  the  regularly  employed  canal  force  during  the  winter  months. 

BUSINESS  OF  THE  CANAL. 

The  long-continued  high  water  during  the  past  fiscal  year  has  enabled  a  great  pro- 
portion ofthe  commerce  to  go  outside  of  the  canal,  but  it  is  noticeable  that  even  dur- 
ing high  water  an  increasing  number  of  heavily  laden  craft  prefer  the  security  of  the 
canal  to  the  quicker  but  more  dangerous  channel  over  the  rapids.  An  even  greater 
number  of  boats  would  use  the  canal  were  it  not  for  the  shoal  water  in  the  canal  and 
the  delays  caused  by  getting  aground. 

The  canal  should  first  of  all  be  thoroughly  cleaned  out,  then  by  raising  the  lock 
walls  4  feet  an  increased  depth  of  water  could  be  carried,  and  the  machinery  for  oper- 
ating the  gates  would  no  longer  be  subjected  to  the  constant  danger  of  destruction 
by  overlapping  steamboat  guards,  as  is  now  the  case  wlienever  an  attempt  is  made  to- 
carry  more  water  in  the  levels  than  was  originally  provided  for. 


Traffic  statement. 


Month. 


July 

August . . . 
September 
October . . . 
November - 
March  .... 

April 

May 

.Tune 


d 


No. 
12 
3S 


Ko. 
125 
143 
179     112 

67  ■    21 
4 

51 

80 

60 

61 


186 
42 
15 
18 


I 

a 

a 


No. 

2,379 

2,584 

1,895 

395 

15 

118 

279 

270 

653 


Totals..     760  I  444  I  8, 588 


Cargo. 


9 


^1 

a  u 


Tom. 
5,C60 
6.655 
12,137 
1,666 
725 
2,740 
4,895 
4,005 
1,660 


29,043 


id 
.9 

O 


BtuheU. 
93, 257 

111,043 

195,  048 
38,100 
50,854 
94.  660 

161.  9»1 
19, 427 
16,547 


Rafts. 


i 


No. 

13 
2 


Feet. 


«« 


Feet. 


S 

a 

QQ 


No. 


eS 


M 
I 

g 


9 

M 
% 


16.100,011 
1,  050,  000 


No. 


3, 112, 825 


No. 
140' 
260 


3,475^000  <4, 885, 250 

1,000,000    i 351 

' 1 400' 

: 191 

115 

..   i 151 

- 283 

451 


781,817     15     17.150,011    4.475,000 


4,885,250   3.112,825     2,292 


Very  respectfully,  your  obedient  servant. 


Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U.  S,  A. 


M.  Mfigs. 
United  States  Civil  Engineer. 
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U  13. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  AT  AND  NEAR  THE  CITY  OF 

ALEXANDRIA,  MISSOURI. 

The  work  projected  under  the  appropriation  of  $6,000,  made  by  act  of 
March  3,  1881,  was  the  completion  of  Dam  "No,  2,  extending  from  Mi^ 
soari  shore  about  half  a  mile  below  the  mouth  of  Des  Moines  River. 

After  due  advertisement,  contract  was  made  with  W.  A.  and  J.  C. 
Patterson,  of  Keokuk,  Iowa,  at  $1.73  per  cubic  yard  for  rock  and  $1^ 
per  cubic  yard  for  brush.    Date  of  contract,  May  20,  1881. 

The  work  on  Dam  'So.  2,  the  foundation  of  which  was  laid  in  1880,  was 
resumed  August  3, 1881,  and  finished  August  20.  The  crest  of  the  das 
was  built  to  an  elevation  of  4  feet  above  low  water  at  shore  end  and 
running  down  to  3  feet  at  outer  end. 

SUMMARY  OP  WORK. 

1,756.39  cubic  yards  rock,  at  $1.73 $3,038» 

2,028.60  cubic  yards  brush,  at  $1.23 2,495  IT 

EugineeriDg  and  contlDgencies 256  2^ 

5,7rt9« 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  June  14,  1880 $10,0^ 

By  act  approved  March  3,  1881 6,0»' 

Total 16,00i 

Money  statement 

July  1,  1881,  amount  available #5,964  15 

July  1,  1882,  amount  expended  durin^r  fiscal  year,  exolusive  of  outstanding 
liabilities  July  1, 1881 5.764(B 


July  1,  1882,  amount  available 210  (4 

Amount  (estimated)  required  for  completion  of  existing  project 14, 945  73 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 1884 .     15, 000  d^ 


U  14. 

IMPROVEMENT  OF  NAVIGATION  OF  THE  MISSISSIPPI  RIVER  AT  QUINCY. 

ILLINOIS. 

Under  this  head  $25,000  was  appropriated  by  act  of  June  14, 1880,  and 
the  project  for  its  expenditure  contemplated  the  use  of  $15,000  for  the 
improvement  of  the  river  and  $10,000  for  dredging  in  Quincy  Bay.  At 
the  time  of  my  last  annual  report  work  of  dredging  in  the  bay  was  going 
on  under  the  allotment  of  $10,000  above  mentioned,  H.  S.  Brown  &  Co., 
of  Keokuk,  Iowa,  being  the  contractors. 

The  contract  was  completed  July  14,  1881,  the  amount  of  material 
removed  in  July  being  17,243  cubic  yards.  Total  amount  under  the 
contract,  39,621  cubic  yards. 

Dredging  during  July,  1881,  and  for  some  time  previous,  was  carried 
on  above  the  bridge  along  the  Illinois  shore,  and  a  large  amount  of  ma- 
terial was  dumped  at  high  water  in  such  a  manner  as  to  i^brd,  when 
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the  water  fell,  some  1,600  feet  of  shore  line  well  adapted  for  landing  and 
unloading  rafts. 

An  informal  agreement  had  been  made  with  H.  S.  Brown  &  Co.  for 
closing  Squaw  Chute,  which  at  high  stages  of  the  river  brought  consid- 
erable sand  into  the  bay,  thus  rendering  the  results  of  dredging  uncer- 
tain. This  dam  was  begun  in  May,  1881,  but  was  not  completed  until 
August  11,  high  water  frequently  interfering  with  and  delaying  the  con- 
struction. It  is  166  feet  in  length  and  is  built  to  an  elevation  of  about 
ip  feet  above  low  water  and  with  about  500  feet  of  shore  protection  at 
the  ends  of  the  dam  and  on  the  outside  of  the  lower  island. 

Amount  of  material  put  in  dam  in  July  and  August,  1881,  553  cubic 
yards  rock,  224  cubic  yards  brush ;  total  amount  used  in  its  construc- 
tion, including  shore  protections:  rock,  811.64  cubic  yards;  brush,  594.39 
cubic  yards. 

The  closing  of  this  chute  will  be  of  great  advantage  in  preventing 
large  deposits  of  sand  and  mud  being  brought  into  the  bay  from  the 
river  at  high  stages. 

Late  in  1881  surveys  of  the  bay  and  of  the  river  in  vicinity  were  made 
by  Mr.  W.  A.  Thompson,  inspector,  and  the  maps  indicate  great  im- 
provement in  the  channel  crossing  opposite  the  city,  and  the  dredged 
area  in  the  bay  shows  little  or  no  filling  during  the  past  year. 

An  attempt  was  made  in  February,  1882,  to  blow  up  and  remove  an 
old  wreck  lying  at  the  mouth  of  the  bay,  but  high  water  prevented  its 
accomplishment  for  the  time  being. 

SUMMARY  OF  WORK. 


» 


32,861.31  cubic  yards  material  dredged,  at  18  cents |5, 915  04 

.553.40  cubic  yards  rock,  at|1.45 802  43 

229.39  cubic  yards  brush,  at  90  cents 201  95 

Surveys,  work  on  wreck,  engineering,  &o 846  48 

7,765  90 

It  is  proposed  to  expend  a  portion  of  the  balance  in  hand  for  raising 
the  ground  and  preparing  site  for  public  storehouse  at  lower  end  of 
the  bay,  for  piling  along  lower  end  of  island  opposite  proposed  store- 
house, for  removing  wreck  above  alluded  to,  and  for  dredging  a  small 
harbor  for  use  of  the  government  fleet. 

As  the  work  of  improving  the  bay,  which  is  very  important  as  a  win- 
ter harbor,  will  hereafter  be  carried  on  under  the  appropriation  for  im- 
proving Quincy  Baj' ,  no  further  appropriation  is  asked  for  under  the 
head  of  improving  navigation  of  ^^]ssissippi  River  at  Quincy,  HI. 

ABSTRACT  OF  APPROPRIATIONS. 

Bv  act  approved  March  3, 1879 $20,000 

By  act  approved  June  14,  1880 25,000 

Total , 45,000 

Money  statement 

July  1,  1881,  amount  available $20,584  70 

July  1, 1882,  amount  expended  during  fiscal  year,  exclnm  ve  of  outstanding 
liabilities  July  1,  1881 8,058  48 

Julyl,  1882,  amount  available.' 12,526  22 


15,615  yards  dredged  in  Jane,  1881,  bat  not  paid  for  antil  Jnly. 
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U  15. 

IMPROVEMENT  OF  QUINCY  BAY,  ILLINOIS. 

The  project  for  this  work  is  given  in  report  of  Chief  of  Cn^necn 
for  1879,  page  1130. 

The  act  of  March  3,  1881,  appropriated  $10,000  for  the  improvema; 
of  Quincy  Bay,  which  had  been  hitherto  carried  on  nnder  allotaieofei 
from  appropriations  forimprovementof  navigation  of  Mississippi  'Bmt 
at  Quincy,  111. 

It  was  proposed,  with  the  money  available  at  the  beginnings  of  tk 
year,  to  continue  dredging  below  the  bridge  on  the  west  side  of  tk 
bay.  and  to  open  a  new  channel  from  the  deep  water  below  tlie  brid|e 
to  tne  various  lumber  yards,  &c.,  on  the  east  side. 

This  work  was  carried  out  under  contract  with  H.  S.  Brown  &  Cos- 
pany. 

Details  of  the  work  are  given  in  accompanying  report  of  Assistas 
Engineer  C.  W.  Durham. 

ABSTRACT  OF  APPROPRIATION. 

By  act  approved  March  3,  1881 flO,d( 

Money  statement. 

July  1,  1881,  amoant  available $10,  OOO  ^ 

July  1,  1882,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 10,000«^ 

Amount  appropriated  by  act  passed  August  2,  1882 15,  OOO  (^ 

Amount  (estimated)  required  for  completion  of  existing  project 154, 109  "^ 

Amount  that  can  be  profitably  expended  in  fiscal  ending  June  30,  1884  —      50, 000  f* 


1! 


report  of  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 

Rock  laland,  III,  July  1,  1881 

Major  :  I  have  the  honor  to  present  my  annual  report  on  improvement  of  QniiK? 
Bay,  Illinois,  for  the  fiscal  year  ending  June  30,  1882. 

There  was  appropriated  for  this  work  by  act  of  March  3,  1881,  the  sum  of  $10,Oi'. 
the  whole  amount  of  which  was  available  on  the  Ist  of  July. 

The  contract  for  dredging  was  awarded  to  H.  8.  Brown  &  Co.,  at  a  price  of  20  cese 
per  cubic  yard  for  material  deposited  at  a  distance  of  less  than  1  mile,  and  23  ceL& 
per  yard  for  material  deposited  at  a  distance  of  more  than  1  mile. 

Operations  commenced  July  14,  1881,  and  continued  until  August  11.  During  tiii* 
time  the  dredge  worked  on  the  bar  above  the  bay  bridge,  in  ftont  of  the  lumber  yari- 
and  saw-mill.    The  grade  sought  was  4 J  feet  below  low  water  of  1864. 

The  channel  dredged  was  about  140  feet  in  width  and  1,900  feet  long ;  1G,067  cnW 
yards  of  material  were  taken  out. 

Work  was  resumed  December  6,  and  continued  until  the  82d,  during  which  Hwi 
5,071  cubic  yards  were  removed,  partly  from  the  bar  at  the  entrance  of  the  bay  ati 
partly  from  the  bar  below  the  bridge,  adjacent  to  the  island. 

On  the  13th  of  March  the  dredge  resumed  work  on  the  bar  at  the  entrance  of  tb? 
bay,  and  near  the  proposed  site  of  the  government  depot. 

By  the  25th  of  Marcn  this  bar  was  sufficiently  improved  to  permit  of  steamboats  Iv^ 
ing  tied  up  at  the  islaud  bank  without  danger  of  stranding;  4,721  cubic  yards  w^ 
taken  from  this  bar. 

The  dredge  was  then  taken  to  the  bar  above  the  bridge,  and  worked  at  that  point 
nntil  April  29,  1882,  when  the  contract  was  finished. 

The  results  thus  far  obtained  in  the  improvement  of  (Quincy  Bay  are  very  gratifying, 
and  large  areas  of  deep  water  are  now  available  for  a  winter  refuge  for  steamboats  and 
rafts. 
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SUMMARY  OF  WOBK. 

43, 692.20  cubic  yards  material  dredged,  at  20  cents t8, 738  41 

1, 976.09  cubic  yards  material  dredged,  at  23  cents 454  50 

.    Engineering  and  contingencies 807  09 

Total 10,000  00 

COMMERCIAL  STATISTICS  OF  THE  CITY  OF  QUINCY  FOR  1881. 

r     Volume  of  business  transactions $130, 000, 000 

Ice  cut  for  shipment  by  river,  tons 173,000 

.     Internal-revenue  collections |1, 188, 669 

Freight  received  by  rail,  tons 564, 320 

^     Freight  shipped  by  rail,  tons 598,440 

}     Received  and  shipped  by  river,  tons 60,000 

There  passed  through  Quincy  bridge  in  1881  1,895  steamboats,  591  barges,  and  396, 
i     rafts. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
AwiBtant  Engineer, 
Maj.  A.  Mackenzie, 

Corps  of  Engineersy  U.  S.  A. 


U  i6. 

IMPEOVEMENT  OF  THE  MISSISSIPPI  EIVEE  AT  HANNIBAL,  MISSOUEI. 

The  original  project  for  this  work  is  given  in  Report  of  Chief  of  En- 
gineers for  1880,  page  1546. 

Work  was  begun  August  15,  1881,  under  appropriation  of  $20,000 
made  by  act  of  March  3,  1881.  The  contract  was  awarded  to  H.  S. 
Brown,  at  the  following  prices :  Gravel  dredged,  per  cubic  yard,  50  cents; 
sand  dredged,  20  cents;  rock  put  in  dam,  per  cubic  yard,  $1.56;  brush, 
per  cubic  yard,  $1.  Operations  ceased  October  5  on  account  of  extreme 
high  water.  Work  was  resumed  May  26,  1882,  and  continued  until 
June  27,  when  the  funds  for  the  purpose  w^ere  exhausted.  In  1881 
dredging  was  done  on  the  bar  in  front  of  and  above  the  steamboat 
landing,  the  material  being  deposited  on  the  wing-dam  opposite  the 
city ;  and  to  strengthen  this  dam  and  give  a  good  foundation,  1,516.53 
cubic  yards  of  rock  and  1,096.11  cubic  yards  of  brush  were  used. 

In  1882  dredging  was  done  on  the  lower  bar  opposite  mouth  of  Bear 
Greek,  and  along  the  levee  below  the  steamboat  landing.  The  material 
taken  out  was  deposited  on  the  wing-dam,  which  is  now  completed. 

The  work  thus  far  performed  has  proved  very  beneficial ;  the  prin- 
cipal obstructing  bars  having  been  removed  and  a  strong  current  estab- 
lished along  the  river  front  of  the  city,  which  will  go  far  to  prevent 
further  deposits. 

SUMMARY  OF  WORK. 

1,516.53  cubic  vardH  rock,  at  $1.56 92,365  78 

1,096.11  cubic  Vards  brush,  at  ^il 1,096  11 

19,247.12  cubic  yards  gravel,  at  50  cents 9,t523  56 

30,465.23  cubic  yards  sand,  at  20  cents 6,093  04 

Surveys,  engineering,  and  coutingencie8 914  90 

Total 20.093  39 

To  Mr.  W.  A.  Thompson  much  credit  is  due  for  faithful  and  intelligent 
supervision  as  inspector. 
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There  passed  Hannibal  Bridge  in  1881,  1,909  steamboats,  686  barges,,  and  32S  nt». 
The  rafts  contained  about  370,000,000  feet  of  manufactured  lumber  and  24,O00Jf« 
feet  of  logs. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  June  14.  1880.... t^**3 

By  act  approved  March  3,  1881 -^^M 

Total 45.  »j 

Money  statement 

July  1,  1881,  amount  available f20,093? 

July  1,  188*2,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 |10,41G  18 

July  1,  1882,  outstanding  liabilities 9,677  21 

20, 093  B 

Amount  (estimated)  required  for  completion  of  existing  project 15,  OOO  t 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .      15,  OOO  i* 


Commercial  statiaHcs  of  city  of  Hannibal,  MUbouHj  for  1881. 


BnBiness. 


Saw-mllU feet,  logs.. 

Lumber  dealers feet. . 

Lath 

Shingles •. 

Doors,  sash,  and  blinds ^ 

Planing-mills 

Lime barrels.. 

Plaster  and  cement do 

Hair pounds.. 

Plonr-mills parrels . . 

Ice tons.. 

Breweries r barrels . . 

Wagon  and  carriage  shops 

Soap  factory 

Pork  packers pounds.. 

Tobacco  factories do  — 

Cigar  factories 

Cooperage barrels . . 

Salt do... 

Coal-oil do — 

Coal tons.. 

"Wood-yards cords . . 

Wholesale  eroceries,  &o sales.. 

Be  tail  establishments sales . . 


Firms 
engaged. 


1 
9 
9 
9 

10 
8 
3 
4 
4 
3 

10 
3 
6 
1 
4 
2 
7 
8 
1 
1 
2 
2 
3 
500 


Amount,   i  Car-loads. 


15,000, 

140, 000, 

75,000, 

50,000, 


000 
000 
000 
000 


250, 

6, 

800, 

123, 

80, 

5, 


000 
000 
000 
000 
000 
000 
700 


4.000, 

60, 

2,000, 

300, 

250, 

200, 

M, 

30, 


000 
000 
000 
000 
000 
000 
000 
000 


1.500 

14,000 

1,700 

700 

100 

6.000 

2,000 

80 

20 

1,200 

6.000 

70 


300 
8.02C 
3,500 
4.200 
3,500 


Tafae 


fseat* 


3ei» 

ITi* 
lSk» 
175  ♦ 
2W  •• 
15  •    I 

6&>«  r 

son*-  . 

!»«    • 

44 '• 
5t(» 

3T5.P* 
38.  f» 
6iLft' 

156, » 

33fe* 
1,30ft** 

29Si# 

101,"* 
],5iia.(f 
2,235.» 


U  17. 


IMPROVEMENT  OP  MISSISSIPPI  BIVEE   AT  LOUISIANA,  MISSOUTRI. 

The  original  project  for  this  work  may  be  found  in  the  Report  of  tk 
Chief  of  Engineers  for  1881,  page  1723. 

The  work  projected  under  the  appropriation  of  $10,000  made  by  ad 
of  March  3, 1881,  was  the  construction  of  Spur-dam  No.  1,  extendinf 
from  the  Illinois  shore  opposite  the  Louisiana  elevator. 

Work  was  begun  June  26, 1881,  the  contract  having  been  awarded  to 
W.  A.  and  J.  0.  Patterson,  of  Keokuk,  Iowa,  at  a  price  of  $1.93  i)er  cubie 
yard  for  rock,  and  $1.28  per  yard  for  brush. 
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Operations  ceased  on  27tb  July,  the  dam  being  then  completed  to  a 
length  of  1,000  feet,  with  its  crest  at  an  elevation  of  9  feet  above  low 
water.  It  is  very  substantially  built,  being  35  feet  broad  at  base  and 
15  feet  on  top,  and  graded  up  at  shore  end  to  meet  the  county  road,  so 
that,  at  low  water  stages,  when  the  ferry-boat  is  unable  to  make  its- 
usual  landings,  the  outer  end  of  the  dike  may  be  used  for  that  purpose. 

Much  credit  is  due  to  Mr.  J.  C.  McElherne,  the  efficient  inspector  in 
charge  of  the  work. 

SUMMARY  OP  WORK. 

Wine-dam  No.  1 : 

3,279.60  cubic  yardfl  rock,  at  f  1.93 $6,329  63 

2,0H6.23  cubic  yards  brush,  atfl.28 2,670  37 

Inspection  and  office  expenses 1,000  00 

Total 10,000  Oa 

COMMERCIAL  STATISTICS  OF  CITY  OF  LOUISIANA,  MISSOURI,  FOR  1881. 

Louisiana,  Mo.,  has  a  population  of  about  5,000,  and  is  the  principal  city  of  Pike 
County.  It  is  the  second  city  of  the  State  in  the  manufacture  of  tobacco,  being  sur- 
passed in  that  respect  by  Saint  Louis  alone. 

Valae. 

Tobacco,  manufactured $670,000 

Lumber,  sales 1,950,000 

Pickles,  manufactured 75,000 

Flour,  manufactured 260,000 

Wooden  ware,  &c 44,000 

Ice  305,000 

Banks,  volume  of  business 9,450,000 

Revenue  collected 200,000 

Mercantile  business 10,150,000 

There  passed  Louisiana  bridge  in  1881,  1,195  steamboats,  628  barges,  and  114  rafts. 

ABSTRACT  OF  APPROPRIATION. 

By  act  approved  March  3,  1881 $10,000 

Money  statement. 

July  1,  1881,  amount  available $9,951  62^ 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  J ulvl,  1881, $9,322  06 

July  1,  1882,  outstanding  liabilities 629  56 

9,951  62 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884. .  45, 000  00* 


U  l8. 
IMPROVEMENT  OF  GALENA  RIVER  AND  HARBOR,  ILLINOIS. 

The  original  project  for  this  work  is  given  in  report  of  Chief  of  Engi- 
neers, 1874,  page  289.  The  work  of  dredging  under  appropriation  of 
$12,000  made  by  act  of  March  3, 1881,  began  on  May  31,  1881,  under  con- 
tract with  Whitney  &  Son,  of  Keokuk,  Iowa. 

Operations  were  prosecuted  vigorously  until  September  10,  when 
work  was  discontinued,  the  appropriation  having  been  expended. 


1792       REPORT    OF   THE    CHIEF   OF   ENGINEERS,  U.   S.  ARMY. 

Summary  of  work  to  date* 


Year.  Working  season.  Eiaus 


CtAky* 

1878  September  16  to  November  17 / 2 

1879  I  April  3  to  August  1 >* 

1880  I  April  17  to  August  13    ^ 

1881  June  1  to  September  10 a 

Total 5 


Details  of  the  work  are  given  in  accompanying  report  of  Mr.  M.  Mei 
United  States  civil  engineer. 

ABSTBACT  OF  APPROPRIATIONS. 

By  act  approved  Juue  18,  1878 $^\ 

Bv  act  approved  March  3,1879 1^ 

By  act  approved  June  14,  1880 1 1:^ 

By  act  approved  March  3,1881 li 

Money  statement, 

July  1,  1881,  amount  available |16,41i 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstauding 

liabilities  July  1.  1881 16, 41^ 

Amount  (estimated)  reauired  for  completion  of  existing  project 334. i>' 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,  1884 .    50,  !*• 


report  of  mr.  m.  mblgsi  united  states  civil  enqinsbr. 

United  States  Enginkkr  Offici, 
Book  Island,  lU.,  July  1, 1^ 

Major:  I  have  the  honor  to  present  my  annual  report  on  improvement  of  Gi'^ 
River  and  Harbor,  Illinois,  for  nscal  year  ending  June  30,  1^2.  Work  of  dredp 
under  contract  with  Whitney  &  Son,  began  May  31, 1881.  The  prices  for  dmp 
were  iis  follows:  For  depositing  material  at  a  distance  not  exceeding  one  inil^ 
cents  per  cubic  yard  ;  not  exceeding  2  miles,  22  cents ;  3  miles,  25  cenis;  4  mW^ 
cents ;  5  miles,  32  cents ;  6  miles,  37  cents ;  7  miles,  42  cents ;  8|  miles,  49  ceots. 

Between  May  31  and  June  30  a  cut  was  made  from  the  woolen  mill  to  a  point  ii 
feet  below,  which  was  within  600  feet  of  the  cut  made  in  1879. 

June  30  to  July  25  the  dredge  made  a  single  cut  up  stream  to  ajpoint  200  feet  i^ 
the  woolen  mill,  finishing  a  through  cut  4^  feet  deep  at  low  wat^r  from  the  cutrd\ 
the  railroad  bridge.  The  cutting  in  the  upper  part  of  the  river  has  been  extrew 
heavy,  5  to  6  feet  in  soft  mud.  The  old  cut  below  woolen  mill  was  found  to  t^ 
filled  up,  and,  indeed,  two  weeks  after  the  dredge  had  passed  over  the  groond,  it  t< 
filled  up  2i  to  3  feet. 

On  July  25  the  dredge  was  removed  to  the  lower  end  of  long  reach,  where  she  work* 
extending  a  second  cot  up  stream,  until  September  10,  when  operations  were  di**- 
tinned.    In  August  the  water  fell  so  low  that  the  dumping  grounds  in  vicinity  of  ^ 
cut-off  were  for  a  time  not  available,  and  to  reach  those  near  the  month  of  the  r' 
some  dredging  had  to  be  done  over  in  the  vicinity  of  Sprout's  Lake,  1  mileabovt- 
mouth.    I  regret  that  the  stage  of  water  was  such  after  discontinuing  work  tbi' 
resurvey  of  the  whole  river  was  impossible.    This  survey  should  be  made  before* 
more  dredging  is  done.    The  season  as  a  whole  was  very  favorable  for  the  work, 
water  being  high  nearly  all  the  time  and  allowing  the  dumping  of  material  genera 
in  pockets  above  the  cut-off.    These  are  now  so  well  filled  up  that  for  the  future  alff^ 
everything  will  have  to  be  towed  out  and  dumped  in  the  Mississippi.    Perhaps  ii^ 
scheme  could  be  devised  to  retain  the  mud  within  a  channel,  say  60  to  80  feet  in  vi^ 
by  means  of  sheet  piling,  and  a  special  machine  constructed  to  take  the  maten^* 
of  the  channel  and  deposit  it  behind  the  artificial  walls  of  the  canal.    Such  a  scbrf 
would  involve  a  large  outlay  of  money,  and  would  not  be  warranted  by  any  mJD  ** 
propriations  as  Congress  has  thus  far  seen  fit  to  make  for  this  improvement.   Vmo^ 
edly  the  dredging  has  done  much  good,  and  was  the  means,  combined  with  »  *^\ 
stage  of  water,  of  allowing  an  immense  shipment  of  grain  by  barges  and  stets^ 
from  the  port  of  Galena  during  the  summer  and  fall  of  1881. 
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BXPENSB  ACCOUNT. 

51,368  cubic  yards  material  dredged $14,467  98 

Surveys,  inspection,  and  office  expenses 1,944  12 

16,412  10 
Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Cipil  Mngineer. 
M%}.  A.  Mackenzie, 

Carps  of  Engineers,  U,  8,  A, 

commercial  statistics  of  city  of  galena,  ILLINOIS,  FOB  188L 

Receipts  and  shipments  by  river : 

Pork pounds..  10,403,296 

Oats do....  31,910,000 

Wheat do....  14,575,000 

Com,  barley,  potatoes,  floor,  and  feed do 2,346,000 

Lead do....     1,834,610 

Black  jack  and  zinc  oil do 11,832,000 

Lumber feet..  17,208,510 


U  19.  . 

IMPEOVEMENT  OF  CUIVRE  RIVER. 

The  work  of  dredging  and  removing  snags,  impending  trees,  &c.,  in 
Guivre  Blver  under  appropriations  of  June  14, 1880,  and  March  3, 1881, 
was  completed  prior  to  June  30, 1881,  and  described  in  my  last  report. 

COHMERCIAL  STATISTICS. 

Shipments :  Value. 

Wheat $60,000 

Com  and  oats 4,000 

Live  stock 5,000 

Logs 8,000 

Receipts:  Miscellaneous 15,000 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  June  14,  IH80 $2,000 

By  act  approved  March  3,  1881 5,000 

Money  statement 

July  1,1881,  amount  available $372  50 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1881    ....? 372  50 

Amount  appropriated  by  act  passed  August  2, 1882 5,000  00 

Amount  (estimated)  required  fur  completion  of  existing  project 18, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.  18, 000  00 


Uao. 

TRANSPORTATION  AND    DISTRIBUTION  OF  RATIONS  AND   SUPPLIES  TO 
THE  SUFFERERS  BY  OVERFLOW  OF  MISSISSIPPI  RIVER. 

On  March  13, 1882,  the  following  telegram  was  received  by  me : 

Washington,  D.  C,  March  13,  1882. 

Is  the  Barnard  or  any  other  steamboat  under  your  control  available  for  distribution 
of  supplies  to  sufferers  from  overflow  on  the  Mississippi  River  and  tributaries?  If  so, 
communicate  by  telegraph  with  Colonel  Beckwith,  Subsistence  Department,  at  Saint 
Louis,  who  is  charged  with  the  district.    Answer. 

Wright, 
C\i^  of  Engineers, 
113  B 
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My  answer,  on  the  same  day,  was: 

Barnard  and  one  tow-boat  available.   Will  commaDicate  details  to  Colonel  Beckwith. 

Mackenzie,  £nginten. 

On  March  15  I  received  the  following  letter  of  instructions  from 

Colonel  Beckwith : 

Saint  Louis,  Mo.,  March  14,  188i 

Sir:  I  have  just  had  a  conference  with  your  assistant,  Mr.  C.  W.  Dnrham.  I 
especially  request  that  y(»u  cause  to  be  sent  to  uie  at  this  port  the  side-wheel  steamrr 
General  Barnard,  now  at  Keokuk,  and  also  tL«)  steam  tow-boat  Coal  Bluff,  with  some 
bargea,  all  duly  manned.  I  give  you  my  vehement  injunctions  for  the  most  immediate 
haste. 

Very  respectfully,  your  obedient  servant, 

A.  Beckwith, 
Assittant  CommiMary-GemerAl. 
Capt.  A.  Mackenzie, 

Corp»  of  Engineers f  U.S,A, 

The  General  Barnard  and  the  Goal  Bluft*  with  two  barges  were  imm^ 
diately  sent  to  Saint  Louis  and  placed  under  Colonel  Beck  with's  orders. 

The  Coal  Blnfif  and  barges  lett  Saint  Louis  March  23,  with  1,680  bar 
rels  meal,  383  boxes  bacon,  17  bales  tents,  and  some  miscellaneoos 
freight ;  arrived  at  Vicksburg  March  28.  On  the  down  trip  sappHe^^ 
were  left  at  New  Madrid,  Gayoso,  Memphis,  Helena,  Chotard's  Landing:, 
and  Vicksburg.  The  return  trip  to  Saint  Louis  was  accompliahed  by 
noon  of  April  7,  at  which  time  the  boat  and  barges  were  returned  to 
me  by  Colonel  Beckwith.  They  were  immediately  taken  to  Quincy,  Bl- 
and laid  up. 

•  The  General  Barnard  made  three  trips,  the  first  two  to  Helena,  and 
the  last  to  Vicksburg.  She  left  Saint  Louis  on  her  first  trip  March  19, 
with  about  260  tons  of  supplies,  and  arrived  at  Helena  on  theSlst;  re- 
turning, reached  Saint  Louis  March  25.  On  this  trip  rations  were  dis 
tributed  at  New  Madrid,  Memphis,  Scanlan's  Landing,  and  Helena. 

On  second  trip  left  Saint  Louis  March  28,  with  200  tons  supi>lie8 ;  ar- 
rived Helena  March  30;  retuiiiing,  reached  Saint  Louis  April  3.  On 
this  trip  rations  were  put  off  at  Mound  City,  Cairo,  New  Madrid,  Asb- 
port,  and  Helena. 

On  third  trip  left  Saint  Louis  April  4,  with  350  tons  supplies,  and 
arrived  at  Vicksburg  April  10;  returning,  reached  Saint  Louis  April 
16.  On  this  trip  slipplies  were  put  off  at  New  Madrid,  Tiptoiiville, 
Gayoso,  Memphis.  Commerce,  Dillard,  Coffin's,  Delta,  Friar's  Point, 
Sunflower,  Public  Landing,  Pushmataha,  Australia,  Concordia,  Wax- 
haw,  Terrene,  Riverton,  Neblett's,  Stormville,  Bolivar,  Buck  Ridg^. 
Cat  Fish  Island,  Eutaw,  Stopp's,  Easton,  Mound's,  Wilkinson's,  OflPutfs. 
and  Vicksburg. 

On  April  17  the  General  Barnard  was  returned  to  me,  and  immedi- 
ately sent  to  Eeokuk  and  laid  up  in  the  canal. 

The  amount  expended  bv  me  under  resolution  of  Congress  of  March 
11,  1882,  was  $10,457.28. 


U2I. 

survey  for  a  harbor  of  refuge  in  lake  pepin,  at  stockholm, 

wisconsin,  and  lake  city,  minnesota. 

United  States  Engineer  Office, 

Rock  Island,  III.,  Fehrmry  13,  1882. 

General  :  I  have  the  honor  to  submit  herewith  a  report  on  "  survey 
for  harbor  of  refuge  in  Lake  Pepin,  at  Stockholm,  Wis.,  and  Lake  City, 
Minn.,  made  in  accordance  witli  your  instructions,  dated  March  21,  ISi^l. 
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Accompanying  the  report  is  a  map*  of  the  survey  showing  on  a  scale 
of  Tg^  the  localities  in  question,  which  are  situated  nearly  opposite 
each  other  on  the  lake,  and  also  giving  a  sketch  of  Lake  Pepin,  taken 
firom  our  published  map  of  1878. 

I  also  inclose  copies  of  statements*  made  by  parties  interested  in  the 
navigation  of  the  Mississippi  River,  concerning  the  amount  of  commerce 
to  be  benefited  by  proposed  improvements,  and  the  dangers  and  delays 
arising  from  want  of  due  protection  during  prevalence  of  high  winds 
and  storms.  The  survey  was  made  partly  in  November  and  partly  in 
December,  1881,  by  assistants  G.  A.  Marr  and  A.  J.  Stibolt. 

Lake  Pepin  is  a  wide  stretch  of  the  Mississippi  River,  about  20  miles 
in  length,  from  1^  to  3  miles  in  width,  and  of  an  average  depth  of  about 
35  feet.  There  is  little  or  no  current.  Lake  City  and  Stockholm  are 
situated  about  midway  between  its  upper  and  lower  ends,  the  former  on 
the  western  shore,  the  latter  on  the  eastern. 

Storms  and  high  winds  are  very  frequent  in  the  lake  during  the  sea- 
son of  navigation,  and  its  surface  becomes  very  rough  in  even  a  mod- 
erate gale. 

The  boats  used  in  navigating  the  Upper  Mississippi,  both  for  general 
passenger  and  freight  business  and  for  rafting  logs  and  lumber,  are  neces- 
sarily, on  account  of  shoal  water  in  the  river,  of  such  light  construction 
and  small  depth  of  hull  that  they  are  unfit  for  rough  weather  and  waves^ 
and  are  consequently  subjected  to  frequent  delays  and  occasional  dan- 
ger to  life  and  property. 

On  the  western  side  there  are  three  gravel  points  extending  into  the 
lake,  which  afford  partial  protection  to  boats  and  rafts  in  stormy  weather^ 
when  they  are  able  to  reach  their  shelter. 

On  the  eastern  side,  which  is  generally  a  rocky  shore,  there  is  no  safe 
landing  place  available  during  the  prevalenceof  high  northerly  or  south- 
erly winds. 

The  value  of  merchandise  annually  transported  through  the  lake 
is  variously  estimated  at  from  $250,000  to  $500,000,  besides  about 
150,000,000  feet  of  logs  and  lumber.  There  are  no  good  landings  or 
piers  where  freight  can  be  conveniently  shipped,  and  there  also  being  so 
much  risk  the  cost  of  trausporUition  is  greatly  increased. 

The  construction  of  a  safe  harbor  at  some  middle  point  in  the  lake;  as 
at  Stockholm  or  Lake  City,  or  both,  would  be  of  material  benefit  to  the 
interest  of  navigation. 

1.  It  would  facilitate  the  loading  and  unloading  of  freight  and  dimin- 
ish the  risk  of  the  same,  thereby  greatly  lessening  the  cost  of  transpor- 
tation; and, 

2.  It  would  afford  a  place  of  reftige  for  steamboats  with  or  without 
tows,  and  rafts  of  logs  and  lumber  when  unavoidably  caught  in  the  lake 
in  a  storm.  At  present  steamboats  with  rafts  are  often  delayed  for  days 
at  the  head  of  the  lake,  being  afraid  to  attempt  the  entire  passage, 
which  occupies  from  six  to  seven  hours,  when,  were  there  a  safe  harbor 
midway,  they  could  frequently  take  advantage  of  a  lull  in  the  gale  and 
easily  and  safely  make  the  half-way  point. 

The  object  desired  can  be  best  attained  by  bnilding  outside  break- 
waters, behind  which  steamboats  and  rafts  can  always  find  shelter;  but 
in  view  of  the  great  cost  of  such  work  built  in  deep  water  and  the  fact 
that  no  special  good  would  result  until  its  completion,  it  would  seem 
advisable  to  furnish  such  relief  as  may  be  considered  necessary  by  con- 
structing piers  from  the  shore  to  deep  water,  which,  while  immediately 

— — ^— ^ _ J 

•  Omitted. 
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available  as  points  for  landing  and  of  refuge  for  steamboats,  are  » 
eeptible  of  being  extended  as  far  as  circumstances  may  in  the  fotc 
^rarrant. 

I  submit  below  estimates  for  breakwaters  1,000  feet  and  500  M'i 
length  at  both  Lake  City  and  Stockholm.  The  plan  of  the  piopti^ 
structures  is  similar  to  that  used  in  improving  harbors  in  Lake  M^l 
gan,  and  is  adapted  to  resist  the  force  of  storms  and  floating  ice. 

AT  LAKE  CITY,  MDmBSOTA. 

There  is  a  long  gravel  point  at  this  place  jutting  out  into  the  U 
affording  partial  protection  to  steamboats,  which  are,  however,  liat^l 
be  blown  on  shore  and  stranded,  and  rafts  laudiug  here  are  sometia 
broken  to  pieces.  Lake  City  is  not  situated  in  the  direct  line  of  trs^ 
through  the  lake,  but  is  an  important  shipping  point  for  grain  and  o^ 
produce,  at  which  freight  and  passenger  boats  usually  land  on  their  f^ 
up  and  down  the  river. 

PEOJBCT. 

The  project  for  this  locality  is  to  build  a  single  break  water  extend: 
directly  out  iuto  the  lake  from  a  point  near  foot  of  Walnnt  street 
Estimates  are  given  for  breakwaters  1,000  and  500  feet  in  length. 

B8TIMATB  FOR  1,000  FEET  BREAKWATER  AT  LAKE  CFTT. 

(Average  dimensions  of  crib,  50  by  30  by  30  feet.) 

3, 504, 000  feet;  B.  M.,  pine  lumber.  at|25perM $S:\ 

S7,352  cubic  yards  rock,  at  $1.25  per  yard 3il 

252, 600  pounds  iron  bolts,  at  5  cents  per  pound lij 

Superintendence  and  contingencies,  15  per  cent 26,1 

Total  for  1,000  feet  breakwater I5tl 

ESTIMATE  FOR  500  FEET  BREAKWATER  AT  LAKE  CITY. 

(Average  dimensions  of  crib,  50  by  25  by  25  feet.) 

1,200, 000  feet;  B.  M.,  pine  lumber,  at  |25  per  M $301 

9,008  cubic  yards  rock,  at  fl.ife  per  yard 11 1 

105,200  pounds  iron  bolts,  at  5  cents  per  pound 5,1 

Superintendence  and  contingencies,  15  per  cent f  I 

Total  for  500  feet  breakwater 51* 

AT  STOCKHOLM,  WISCONSIN. 

This  point  is  in  the  direct  line  of  travel  throagh  the  lake,  for  IH 
freight  boats  and  those  towing  rafts,  and  (s  entirely  unprotected  fn 
northerly,  southerly,  and  westerly  winds.  The  landing  place  is  qd 
shallow,  and,  being  also  in  a  very  exposed  position,  boats  are  gen^ 
unwilling  to  land  and  take  freight  unless  the  lake  is  x>erfectly  smoei 

Stockholm  has  no  railroad  facilities,  the  nearest  road  on  the  easw 
side  of  the  lake  being  about  45  miles  away,  and  several  small  vilb| 
and  about  15,000  people  would  be  greatly  benefited  by  the  propc« 
improvement. 

PROJECT. 

The  project  for  this  locality  is  to  build  a  single  breakwater  oat  r^ 
the  lake  from  a  point  just  above  the  lower  warehouse. 
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B8TIMATE  FOR  1,000  FEET  BREAKWATER  AT  STOCKHOLM,   WISCONSIN. 

(Average  dimenaions  of  crib,  50  by  25  by  21^  feet.) 

1,496,460  feet,  B.  M.,  pine  lumber,  at  $25  per  M $37,411 

14,048  cubic  yards  rock,  at  $1.25  per  yard 17, 560 

176,580  pounds  iron  bolts,  at  5  cents  per  pound ^ *. 8,  C$29 

Saperiutendence  and  contingencies,  15  per  cent '      9, 570 

Total  for  1,000  feet  breakwater 73.370 

ESTIMATE  FOR  500  FEET  BREAKWAllSR  AT  STOCKHOLM,  WISCONSIN. 

(Average  dimensions  of  crib,  50  by  18^  by  18^  feet.) 

772,560  feet;  B.  M.,  pine  lumber,  at  $25  per  M $19,314 

5,496  cubic  yards  rock,  at  $1.35  per  yard 6,870 

77,920  pounds  iron  bolts,  at  5  cents  per  pound 3,896 

Superintendence  and  contingencies,  15  per  cent 4,512 

Total  for  500  feet  breakwater 34,592 

Very  respectfally,  your  obedient  servant, 

A.  Maokenzie, 

Captain  of  Engineers. 
To  the  Chief  of  Enginbebs,  IT.  S.  A. 


APPENDIX  V. 


PRESERVATION  OF  THE  FALLS  OF  SAINT  ANTHONY  AND  IMPROVEMENT 
OF  THE  MISSISSIPPI  ABOVE  THE  FALLS— IMPROVEMENT  OF  CHIPPEWA 
AND  SAINT  CROIX  RIVERS,  WISCONSIN,  AND  OF  MINNESOTA  RIVER 
AND  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA— RESER- 
VOIRS AT  THE  SOURCES  OF  THE  MISSISSIPPI— CONSTRUCTION  OF  DAM 
AT  LAKE  WINNIBIGOSHISH. 


REPORT  OF  CAPTAIN  CHARLES  J.  ALLEX,  CORPS  OF  ENGINEERS,  BVT. 
MAJOR,  U.  S,  4.,  OFFICER  /AT  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING 
JUNE  30,  1882,   WITH  OTHER  DOCUMENTS  RELATING   TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Preservation  of  Falls  of  Saint  Anthony. 

2.  Mississippi  River  above  the  Falls  of 

Saint  Anthony. 

3.  Constr notion  of  lock  and  dam  on  Mis- 

sissippi River  at  Meelcer's  Island,  Min- 
nesota. 

4.  Chippewa  River,  Wisconsin. 

5.  Saint  Croix  River,  Minnesota  and  Wis- 

consin. 

6.  Minnesota  Riv^er,  Wisconsin. 


7.  Red  River  of  the  North,  Minnesota  and 

Dakota. 

8.  Lock  and  dam  at  Goose  Rapids  on  Red 

River  of  the  North. 

9.  Reservoirs  upon  the  headwaters  of  the 

Mississippi  River  and  its  tributaries, 
including  experimental  dam  at  Lake 
Winnibi^oshish. 

10.  Surveys  tor  reservoirs  at  the  sources 
of  the  Mississippi  and  its  tributaries. 


EXAMINATIONS  AND  SURVBYS. 

11.  The  headwaters  of  the  Cannon  River  in  Minnesota,  with  a  view  that  same  may 
be  added  to  the  reservoir  system  of  the  Upper  Mississippi. 


Engineer  Office,  U.  S.  Army, 
Saint  Paul^  Minn.j  August  7,  1882. 

General  :  I  have  the  honor  to  sabmit  herewith  the  aunual  reports 
tipon  the  works  and  surveys  under  my  charge  for  the  fiscal  year  ending 
June  30, 1882. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 

Captain  of  Engineers. 
Brig.  Gen.  H.  6.  Wright, 

Chief  of  Engineers^  U.  S.  A. 

Note. — ^These  reports  having  been  prepared  before  the  passage  of  the 
river  and  harbor  act  of  August  2,  1882,  the  projwsed  application  of  the 
sums  appropriated  has  not  been  stated. 

In  order,  however,  to  ])resent  a  true  statement  of  funds  available,  the 
money  statement  attached  to  each  report  has  been  corrected  so  as  to 
include  the  sums  appropriated  by  the  last  act. 
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V  I. 

PRESERVATION  OF  FALLS  OF  SAINT  ANTHONY.  MINNESOTA. 

The  appropriatioD  made  by  act  of  Congress  approved  March  3, 1881, 
conld  Bot  be  applied  to  any  great  extent  daring  the  year  on  aocoant  of 
high-water  generally  prevailing. 

About  100,000  feet,  B.  M.,  of  timber  were  procured ,  and  some  few  yards 
of  rock  qaarried,  with  which  to  commence  work  by  sinking  a  crib  to 
prevent  injuries  to  the  toe  of  the  apron  in  the  angle ;  but  purchasisf 
beyond  this  was  discontinued,  as  there  seemed  no  probability  of  the 
water  lowering  sufficiently  to  enable  the  expenditure  of  $15,000  to  be 
made  with  any  good  to  result  therefrom. 

Ap  usual,  logs  were  run  more  or  less  over  the  government  work,  in- 
BteM  of  through  the  sluice,  for  building  which  (the  sluice)  an  appropn- 
ation  was  made  by  Congress  by  act  approved  March  3, 1879,  the  excuse 
for  running  the  logs  over  the  apron  frequently  being  that  the  booms 
above  broke  under  the  weight  of  the  logs. 

According  to  my  observations,  the  booms  above  have  frequently 
broken  just  about  the  time  the  logs  have  been  wanted.  The  log  sluice 
gave  general  satisfaction  at  the  time  it  was  built,  and  would  have  fuUj 
answered  had  the  mill  company  made  their  sluice  through  their  own 
works  at  the  point  expected.  To  run  the  sluice  further  up  might  be 
done,  at  considerable  further  expense,  so  as  to  get  the  logs  in  belonging 
to  the  lower  river,  but  I  do  not  recommend  any  appropriation  for  thii;, 
the  terms  of  the  charter  to  the  Minneapolis  mill  company  requiring  it  to 
provide  for  the  free  passage  of  saw-logs  over  the  Falls  of  Saint  Anthonj. 

A  permanent  injunction  was  granted  last  March  against  the  running 
of  logs  over  the  works  instead  of  through  the  sluice. 

One  Joel  B.  Bassett  and  others  last  October  began  the  depositing  €i 
immense  masses  of  earth,  rock,  stone,  and  other  materials  in  the  chan- 
nel of  the  Falls,  as  the  easiest  way  to  them  of  disposing  of  material  ex- 
cavated for  the  foundation  of  a  mill.  He  was  requested,  then  notified, 
to  desist.  Finally  the  case  went  into  the  hands  of  the  United  States 
district  attorney,  un^er  whose  action  Mr.  Bassett  has  made  severs! 
inadequate  attempts  to  remove  the  material,  working  at  it  for  a  few 
days  or  so,  and  then  petitioning  the  United  States  attorney  to  have  the 
case  dropped.  It  is  the  most  defiant  piece  of  trespass  I  ever  heard  of, 
and  I  have  requested  the  United  States  district  attorney  to  push 
him  lentil  he  makes  good  the  wrong  he  has  done.  His  spoil  dumi» 
closed  up  until  lately,  if  not  to  date,  the  entrance  to  the  log  sluice,  be- 
sides diverting  nearly  all  the  discharge  of  the  river  (the  width  of  dis- 
charge being  already  too  small  from  encroachments  of  the  mills  on  the 
bed  of  the  river;  towards  and  into  the  angle  on  the  easterly  side  of  the 
apron,  undermining  and  damaging  the  United  States  works  to  great 
extent,  apparently.  As  soon  as  the  water  lowers  sufficiently  an  exami- 
nation will  be  made,  the  cost  of  the  damage  by  Mr.  Bassett's  work  esti- 
mated, and  a  special  i-eport  be  made. 

The  present  Congress  having  made  no  appropriation,  as  yet,  for  the 
fiscial  year  ending  June  30, 1883,  nothing  can  be  said  as  to  work  for  the 
coming  year,  excepting  that,  as  soon  as  the  water  lowers  sufficiently,  it 
is  proposed  to  utilize  the  balance  of  the  appropriation  of  March  3,  1881, 
in  repairing  damages  so  far  as  the  money  will  go. 

If  the  preservation  of  the  Falls  of  Saint  Anthony  is  still  to  be  done  by 
the  United  States,  the  sum  of  $50,000  (in  addition  to  that  asked  for  the 
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year  ending  June  30,  1883)  should  be  available  for  the  year  ending 
June  30,  1884. 

Original  estimate  for  the  present  project $529, 726  31 

Remaining  to  be  appropriated 159, 726  31 

AxQonnt  expended  to  June  30,  1^2  (including  outstanding  liabilities)  ...     569,571  B& 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  is 
Duluth,  Minn.,  at  which  place  the  revenue  collected  during  the  fiscal  year  ending  June 
30,  1882,  amounted  to  $13,658.98. 

ABSTRACT  OF  APPROPRIATIONS  MADE  FOR  IMPROVING  THE  FALLS  OF  SAINT  ANTHONY. 

By  act  approved — 

July  11.  1870* $50,000 

March  3,  1871  • 50,000 

June  10,  1872  • 60,000 

March  3,  1873*... 50,000 

June  23,  1874 125,000 

March  3,  1875 100,000 

August  14,  1876 120,000 

March  3, 1879 1 10,000 

June  14,  1880} 10,000 

March  3,  18811 15,000 

total 580,000 

Money  statement 

July  1,  18(<1,  amount  available $15,012  le 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1881 $4,453  15 

July  1,  1882,  outstanding  liabilities 130  86 

4,584  01 

July  1,  1882,  amount  available 10,428  15 

Amount  appropriated  by  act  passed  August  2, 1882 25,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 35, 428  15 

Amount  (estimated)  required  for  completion  of  existing  project 134, 726  31 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .    50, 000  OO 


Commercial  statistics,  1881. 
Minneapoli$  (Falls  of  Saint  Antkonjf)  water-power. 

The  lowest  volume  of  the  Mississippi  River  at  Saint  Anthony  yet  measured  is  3,168 
cubic  feet  per  second,  viz,  on  the  9th  of  March,  1881. 
The  greatest  fall  which  any  of  the  mills  are  now  able  to  use  is  not  over  50  feet.  Thia 

fives  something  like  13,500  horse-power  permanently  available  at  Minneapolis,  if  we 
ase  the  permanency  on  the  winter  flow  alone.  The  power  ooold  be  greatly  increased 
by  the  construction  of  storage  reservoirs  to  equalize  the  flow  of  water,  and  the  con- 
struction of  canals  and  races  to  utilize  a  larger  fall. 

Flour,  lumber,  and  miscellaneous  manufacturing,  fo. 

The  city  of  Minneapolis  has  obtained  a  world-wide  fame  within  the  past  few  year* 
as  a  ffreat  manufacturing  center.  The  product  of  its  mills  and  factories,  which  may 
now  DO  found  all  through  this  country  and  Europe,  have  given  it  a  reputation  as  a 
prop^ressive  and  growing  city,  which  is  second  to  none  on  the  continent.  Its  pros* 
perity  rests  on  its  great  water-power,  which  is  universally  acknowledged  to  be  the 
greatest  in  the  world  which  has  been  put  to  practical  use.  Among  its  many  indus- 
tries the  manufacture  of  flour  stands  pre-eminent. 

*  These  sums  were  used  before  the  adoption  of  the  present  plan. 
t  For  sluice-way  through  public  works.  Sec. 
t  For  repairs  and  contingencies,  Ac, 
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Ajfomid  the  Falls  of  Saint  Anthouy  has  sprang  into  life  within  the  past  few  ^eus: 
gigantic  business  nnequaled  in  its  extent^  on  the  globe. 

It  is  said  that  the  millers  of  Minneapolis  to  a  la^ge  extent  control  tlie  flour  intent 
of  the  coantry. 

The  maximum  daily  capacity  of  the  flour  mills  at  the  Falls  of  Saint  Anthcmyis  »£ 
to  be  25,750  barrels. 

The  export  trade  has  been  a  very  important  factor  in  the  miHiDg  bnsiDess  dam. 
the  past  year. 

Great  Britain  afforded  the  first  market  for  Minneapolis  flour,  and  is  still  the  ebi' 
one,  but  the  trade  at  the  present  time  extends  into  France,  Germany,  Holland,  8^ 
Italv,  Russia,  and  Africa. 

The  exports  of  flour  to  foreign  ports  from  America  up  to  December  1,  1881,  scc«» 
ing  to  the  report  of  the  Secretary  of  the  Treasury,  made  by  the  Chief  of  the  Bai^ 
of  Statistics  at  Washington,  was  6,301,659  barrels,  of  which  amount  Minneapolis  mili 
contributed  nearly  oue-nfth. 

The  following  table  gives  the  shipments  and  exports  of  flour  for  the  years  DaiD«<i 

Year.  Shipments,      Szp*"^ 


Barrets. 

1860 30,000 

1865 08,000 

1870 ♦ 03.000 

1873 585,000 

1874  727,000 

1876 1  843,000 

1876 1,000,975 

1877 1  035,544 

1878 1  040,786 

1879 1,551,780 


1880. 
1881 


3.051,840  1  m^ 


3,143,243  t»i-1 


Increase  past  year  over  preceding  year,  506,937. 

Lumber, 

The  season  of  1881  has  been  one  of  the  most  prosperous  that  the  mannfactar«rs  s4 
dealers  in  lumber  have  known  iu  many  years. 

The  cut  of  lumber  by  the  mills  of  Minneapolis  was  some  34,000,000  feet  greater  tke 
in  any  former  year,  aggregating  over  234,000,000  feet. 

Comparative  statement  of  lumber  production  for  six  years, 

1881 feet..  2»4,d45sr 

1880 i JL do...  195,432.1^ 

1879 do...  149,754J^' 

1878 do...  130,274, 

1877 do...  129,676,?^ 

1876 do...  200.371  r 

Miscellaneous  manufacturing. 

Each  succeeding  year  the  returns  show  a  rapid  increase  in  general  manufactun^ 
at  Minneapolis. 

Comparative  statement  for  the  last  six  years, 

1881 $I4,87i^ 

1880 10,333,'»i 

1879 8,I55,H 

1878 5,696.^ 

1877 4,80i:»' 

1876 3,77<i,> 

Logs. 

There  were  1,100,000  feet  of  logs,  valued  at  $9,500,  run  over  the  Falls  of  Saint  Antbtf 
through  the  sluice-way,  destin^  for  the  boom  below,  daring  the  season  of  1881. 

It  is  expected  that  there  will  be  .5,000,000  feet  of  logs,  valued  at  $47,000,  ran  ov 
the  falls  tnrough  the  sluice-way  duriug  the  season  of  1882.    This  last  spring,  in  ci-c 
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sequence  of  a  sudden  rise  in  the  river  above  the  falls,  one  of  the  large  booms  of  the 
Mississippi  and  Rum  River  Boom  Company  broke  and  let  loose  some  5,000,000  feet  of 
logs,  which  were  carried  over  the  falls,  hut  not  through  the  sluice-wayf  as  the  head  of  the 
sluice  was  obstructed  by  deposits  of  earth,  &.C.,  made  by  J.  B.  Bassett  &  Company,  of 
Minneapolis. 


V  2. 

IMPROVEMENT    OF    MISSISSIPPI    RIVER  ABOVE   THE    FALLS   OF   SAINT 

ANTHONY,  MINNESOTA. 

The  work  has  consisted  in  the  removal  of  bowlders  from  the  channel, 
construction  of  wingdams,  and  removal  of  snags  and  leaning  trees  ana 
<<  sweepers "  from  the  channel  and  bends  between  Aitken  and  Grand 
Bapids,  north  of  the  line  of  the'  jS^orthem  Pacific  Railroad. 

The  work  was  |)6rformed  by  day-labor  and  purchase  of  materials  as 
needed ;  the  crews  were  subsisted. 

The  outfit  was  increased  during  the  season  by  the  construction  of  one 
derrick-boat,  with  crab  and  capstan,  one  quarter-boat,  bateau,  &c. 

There  were  removed  during  the  fiscal  year  ending  June  30,  1882, 194 
cubic  yards  of  bowlders,  which  were  utilized  in  building  195  linear  feet 
of  dams ;  also*  removed  seventeen  hundred  and  eighty  snags  and  fifteen 
thousand  two  hundred  and  two  leaning  trees  and  274  cubic  yards  of 
clay  and  gravel.    Stretch  of  river  worked  over  about  36  miles. 

The  improvement  thus  far  has  been  of  great  benefit  to  steamboat 
navigation  as  well  as  to  running  of  logs. 

The  delays  to  steamers,  formerly  lasting  for  weelLS  and  even  months, 
are  now  very  much  reduced. 

Mr.  Bufus  Davenport,  who  is  deserving  of  credit  for  his  conduct  of 
the  work  as  overseer,  was  relieved  in  February  by  Mr.  P.  Terry  and 
assigned  to  charge  of  dredging  operations  on  the  Bed  Biver  of  the  North. 
His  report  of  operations  om  the  Mississippi  above  the  falls  is  herewith. 

Aitken,  on  the  Northern  Pacific  Bailroad,  serves  as  a  base  of  supplies 
for  the  extensive  lumber  camps  throughout  Northern  Minnesota,  and 
the  supplies  have  been  forwanied  by  river  in  flat-boats  as  well  as  by 
steamers.  • 

Tliere  are  now  two  steamers  plying  the  river  between  Grand  Bapids 
and  Aitken.  The  steamer  built  last  year,  above  Pokegama  Falls,  has 
been  purchased  by  the  United  States  for  use  in  constructing  the  reser- 
voir8  above  Grand  Bapids. 

After  the  completion  of  the  reservoirs  shall  have  assured  sufficient 
depth  of  water  in  the  channel  down  to  Minneapolis,  a  few  stretches  of 
rapids  below  Brainerd  excepted,  the  only  annual  expense  that  will  prob- 
ably occur  will  be  that  necessary  for  the  occasional  removal  of  snags 
and  leaning  timber.  An  improved  channel  will  doubtless  result  in  the 
building  of  additional  steamboats  above  Brainerd,  if  not  above  Minne- 
apolis. 

The  project  under  which  the  work  of  improvement  is  being  carried  on 
is  based  upon  the  estimate  for  the  improvement  of  the  stretch  of  river 
from  Ooniadis  Shoals  (35  miles  below  Brainerd)  to  Grand  Bapids,  the 
original  estimate  being  $54,127.50,  as  given  in  the  report  of  February  8, 
1875,  upon  part  of  the  third  subdivision,  Mississippi  transportation  route 
to  the  seaboard. 

The  amount  expended  under  this  project  (Conradis  Shoals  to  Grand 
Rapids)  to  June  30,  1882,  is  $21,640.73. 
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As  to  expenditure  between  Saint  Cloud  and  Minneapolis  prior  to  1879, 
please  see  Annual  Beport  for  year  ending  June  30, 1881. 

The  present  Congress  not  having  appropriated  as  yet  foB  this  piece  of 
river  for  the  year  ending  June  30, 1883,  nothing  can  be  said,  here,  as  to 
work  on  it  for  the  comUig  fiscal  year.  Even  if  Congress  does  appropri- 
ate, this  year,  the  amount  asked,  the  sum  of  $10,000  will  be  required  for 
the  fiscal  year  ending  June  30, 1884. 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  j^rb  of  entry  is 
Dalath,  Minn.,  at  which  place  the  revenue  collected  for  the  fiscal  year  ending  Jane  30^ 
1882,  amonnted  to  |13^658.98. 

ABSTRACT  OF  APPROPRIATIONS  MAI>B   FOR  THE    IMPROVEMENT  OF    THE    MISSISSIPPI 
RIVER  ABOVE  THE  FALLS  OF  SAINT  ANTHONY,  MINNESOTA. 

By  act  approved: 

June&,  1874* •SS.OOO  00 

August  14, 1876 20,000  00 

June  14, 1880 , 15,000  00 

March  3,  1881 10,000  00 


/ 


70, 000  00 

Original  estimate  for  the  work  between  the  Falls  of  Saint  Anthony  and 
Saint  Cloud,  Minn 144,667  50 

Hemaining  to  be  appropriated 124, 667  50 

Original  estimate  for  the  work  between  Grand  Rapids  and  Conradis  Shoals.     54, 127  50 

Appropriations  by  acts  approved — 

June  14,  1880 $15,000  00 

March  3,  1881 10,000  00 

25,000  00 

Remaining  to  be  appropriated 29, 127  .'iO 

Money  statement 

July  1;  1881,  amount  available $16,942  04 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabiUties  July  1,  1881 |11,820  18 

July  1,  1882,  outstanding  liabilities 1,762  59 

13,  582  77 

July  1,  1882,  amount  available 3,350  27 

Amount  appropriated  by  act  passed  August  2,  1882 10,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883,  viz,  improvement 

between  Grand  Rapids  and  Conradis  Shoals 13,359  27 

Amount  (estimated)  required  for  completion  of  project 19, 127  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .     10, 090  00 


report  of  mr.  rufu8  davenport,  overseer. 

Engineer  Office  United  States  Army, 

Saint  Paul,  Minn,,  February  28,  1882. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  work  done  under  my  charge 
on  the  Mississppi  River  above  Aitken,  Minn.,  uom  July  1  to  the  close  of  navigation, 
November  12,  1881. 


*  Made  and  expended  before  the  adoption  of  the  present  project. 
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Flbbt  No.  1. 

The  removal  of  overhauging  trees  and  snags  was  continaed  by  fleet  No.  1  apto  the 
14th  of  July,  when  work  was  commenced  on  Hale's  Rapids.  Eight  days  were  occu- 
pied in  the  improvement  of  that  point;  40.7  cubic  yards  of  bowlders  were  removed, 
And  55  linear  ^etof  stone  dam  built  with  the  bowlders  taken  from  the  channel.  Work 
was  then  resumed  on  trees  and  snags  and  continued  down  river ;  ^  large  bowlders,  1 
in  section  33,  township  54,  range  24,  and  one  in  section  9,  township  53,  range  24,  con- 
taining 35.4  cubic  yards,  were  also  taken  out. 

On  the  5th  of  August  the  fleet  moved  to  Pine  Rapids,  and  the  opening  of  a  3-foot  low 
water  channel  continued  until  the  3lst  of  August ;  66.7  cubic  yards  of  bowlders,  and  274.4 
«ubic  yards  of  clay,  sand,  and  gravel  were  removed,  giving  a  3-foot  channel,  as  shown 
on  map  of  Pine  Rapids  accompanying  this  report.  The  oowlders  were  used  in  con- 
struct] ug  90  feet  of  dam ;  the  clay,  ^vel,  &.C.,  were  principally  carried  away  by  the 
«oour  of  the  water,  the  material  betng  first  loosened  by  dynamite,  and  then  raked 
until  the  desired  depth  was  reached.  « 

On  the  1st  of  September  the  fleet  moved  to  Crooked  Rapids,  and  work  was  con- 
tinued at  that  point  until  the  I4th.  Fifty-one  cubic  yards  of  bowlders  were  taken 
•out,  and  50  feet  of  dam  built.  The  heavy  rains  in  September  had,  bv  this  time,  so 
raised  the  river  that  it  became  necessary  to  abandon  work  on  the  rapids,  and  resume 
the  removal  of  trees  and  snags,  and  this  work  was  continued  until  the  5th  of  Novem- 
hetf  when  the  boats  were  moved  to  Ait  ken  for  the  winter. 

80MMART  OF  WORK  DONE  BT  FLEET  NO.   1. 

• 

From  July  1  to  November  5,  fleet  No.  1  removed  three  hundred  and  one  snags,  three 
thousand  nine  hundred  and  thirty-one  overhanging  trees,  193.9  cubic  yards  of  bowlders, 
And  274.4  cubic  yards  of  clay,  sand,  and  gravel.  One  hundred  and  ninety-five  linear 
feet  of  dam  were  built  with  the  bowlders  taken  from  the  channel.  Length  of  river 
oleared,  24  miles.  Two  hundred  and  sixty-one  charges  of  dynamite,  exploded  by  an 
«lectro-magnetic  battery,  were  used  in  blasting  stone  and  in  dislodging  snags. 

Fleet  No.  2. 

As  instructed  in  your  letter  of  July  23, 1  commenced  the  construction  of  a  fleet  of  new 
1>oats.  The  timber  and  other  material  commenced  to  arrive  at  Aitkeu  early  in  Sep- 
tember, and  the  boats  were  completed  and  launched  on  the  30th  of  that  monlh.  The 
new  fleet,  as  constructed,  consists  of  I  derrick  boat,  50  by  20  feet,  with  crab  and  capstan ; 
one  quarter  boat,  70  by  11  feet,  with  accommodations  for  16  men ;  and  1  bateau,  35 
feet  long. 

COST  OF  CONSTRUCTION, 

Derrick  boat $772  53 

Derrick- boat  machinery 464  72 

Quarter  boat 467  77 

<2uarter-boat  equipment 149  34 

Bateau.. 3>  00 

Total I,a89  36 

WORK  DONE  BY  FLEET  NO.   2. 

On  the  completion  of  the  boats  they  were  towed  to  Hamilton's  Landing,  a  point  25 
miles  below  Grand  Rapids,  and  on  October  5  commenced  the  removal  of  overhanging 
trees  and  snags,  and  continued  at  that  work  until  the  5th  of  November,  when  they 
were  moved  to  Aitken.  Eight  hundred  and  seventy-three  snags  and  one  thousand 
nine  hundred  and  fifty-one  trees  were  taken  out.  Ten  charges  of  dynamite  were  used 
dn  dislodging  snags.    Total  length  of  river  cleared,  5  miles.  ' 

On  the  12th  of  November  the  boats  were  dismantled  and  the  equipment  stored  at 
Aitken.  F.  W.  Bonness  was  engaged  as  watchman  and  storekeeper  at  $30  per  month. 
An  inventory  of  all  boats  and  other  property  left  at  Aitken  is  filed  in  this  office. 

STATISTICAL. 

During  the  season  of  1881  the  steamer  City  of  Aitken  made  nineteen  trips,  com- 
mencing on  the  Ist  of  May  and  ending  on  the  5th  of  November,  an  average  of  1  trip 
in  ten  days.  Total  distance  traveled,  6,080  miles,  carrying,  with  two  barges,  1,100  tons 
of  freight,  and  one  thousand  five  hundred  and  forty  passengers. 
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Two  new  steamboats  were  bailt,  one  at  Aitken  and  the  other  on  the  apper  riTcr 
above  Pokegama  Fallo.  •Owing  to  bad  weather  in  September,  they  were  not  com- 
pleted in  time  for  the  fall  work,  but  will  both  be  ready  to  commence  operations  im- 
mediately on  the  opening  of  navigation  in  the  spring. 

The  boat  above  rokegama  Falls,  with  two  barges,  will  be  capable  of  carrying  100 
tons  of  freight  and  50  passengers.  The  boat  on  the  lower  river  is  to  rnn  in  connection 
with  the  City  of  Aitken  and  make  weekly  trips,  carrying  mail  and  passengers,  and, 
with  one  small  barge,  can  take  40  tons  of  freight. 

DETAILS  OF  WORK. 

Fleet  No,  1. 


j 


Diameter  in  inches. 


Orerhanglng  trees. 


1881. 

July  

Aufcust  — 
September . 

October 

November  . 


Hale's  Landing  to  Long  Island— 
12  miles. 

Hale's  Landing  to  Long  Island— 
12  miles. 

Crooked  Bapids  to  Ox  Port- 
age—6  miles. 

Ox  Portage  Rapids  to  5  miles 
below. 

Ox  Portage  Rapids  to  1  mile 
below. 


3     3.931 


t 

■ 
■ 


Diameterin  inches. 


Suags. 


3 


S 


1881.  I 

July I  Hale's  Landing  to  Long  Island— 

I      12  miles. 
August Hale's  Landing  to  Long  Island — 

I      12  miles. 
September |  Crooked   Rapids    to   Ox    Port- 

I      age— 6  miles. 

October Ox  Portage  Rapids  to  5  miles 

below. 
November Ox    Portage  Rapids  to  1   mile 

!      below. 


8 

26 

14 

■  •  •  • 

9 

6 

10 

22 

22 

»  •  •  • 

61 

59 

■  •  •  • 

15 

8 

3 


00 
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s 


2 

1 

10 

14 

5 


I 


1 
3 
1 


s 


s 

CQ 


18 


132 


103 


32 


53 
15 
» 
138 
30 


301 


Bowlders,  clay,  and  gravel. 


188L  I 

July j  Hale's  Rapids 

July .1  Section  33,  township  54,  range  34 

August I  Section  9,  township  53,  range  24.. 

August '  Pine  Rapids 

September Crooked  Rapids 


Bowlders. 


Clay  and 
graveL 


Cubic  yards.  '  Cubic  yardg. 

40.7 ^, 

15.5    

I         19.9 1 ■;:' 

I                 5f.7l  274.4 

I  61.1  I -.. 


103.9 


274.4 
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Fleet  No.  2. 


Overbanging  trees. 


a 


1881. 
October .... 
NoTember . 


Long  Island  to  5  miles  below 1,080 

Long  Island  to  1  mile  below 304 


1,303 


Diameter  in  incbes. 


Diameter  in  inches. 


Snags. 


S 


1881. 
October  .... 
Kovember . 


Long  Island  to  5  miles  below 
Long  Island  to  1  mile  below  . 


446 
86 


S 

00 


3 

o 


183 
20 


00 

16 


531  I    208  I    115 


3 

<0 


13 
2 


15 


2 
1 


8 


8i 

S 


8 


• 

14. 

a6 

fH 

22. 

t 

w4 

S 

s 

s 

s 

s 

9* 

<0 

o 

s 

00 

*H 

wH 

e<4 

207 

68 

16 

1 

1 

110 

30 

10 

5 

2 ; 

416 

08 

85 

6 

3  1 

1 

2f 

3 


5 

o 

H 


1,472 
47» 


I 


1  1 

2  1, 


747 
126 


873 


COST  OF  WORK. 

Fleet  No.  1,  snags,  &c 59^  cents  per  tree  or  sdbc. 

Fleet  No.  1,  clay  and  bowlders 324^  cents  per  cubic  yard. 

Fleet  No.  1,  dams 83^  cents  per  cubic  yard. 

Fleet  No.  1,  subsistence 59|  cents  per  ration. 

Fleet  No.  2,  snags,  &g 43|  cents  per  tree  or  snag. 

Fleet  No.  2,  subsistence 60|  cents  per  ration. 

Boat  No.  2  was  built  especially  for  handling  trees  and  snags,  and  is  fitted  with  long 
boom.     Boat  No.  1  is  better  adapt-ed  fdr  raising  stone,  &c. 

In  connection  with  the  other  work,  I  made  the  following  gaugings  of  the  river :  four 
observations  at  Grand  Rapids,  four  at  Ox  Portage  Rapids,  three  at  outlet  of  Sandy 
Lake,  and  three  at  Aitkeu. 


Grand  Rapids. 


1881. 


Cubic  feet  per  second. 


October  18,  1  observation 2,150.39 

2. ...do 2,121.99 

3. ...do 2,063.97 

4. ...do 2.025.12 

Average  disobarffe,  2,090.36  cubic  feet  per  second ;  stage  4.8  above  the  low  water  of 
1879;  elevation,  1,249.2  above  the  sea. 


Ox  Bow  Portage  Bapids. 


1881. 


Cabic  feet  per  second. 


October  22,  1  observation 3,283.04 

2.... do 3,428.46 

3. ...do 3,410.69 

4. ...do 3,379.82 

Average  discharge,  3,375.50  cubic  feet  per  second ;  stage,  5.1  above  low  water  of 
1879. 


Outlet  of  Sandjf  Lake  Biver  (below). 


1881. 


Cubic  feet  per  second. 


November  7,  1  observation .' 3,838.38 

2. ...do *. 4,031,57 

3.-... do '. -•. 3,974.34 
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Average  dischanre,  3,948.09  cubic  feet  per  second ;  stage,  4.9  above  low  water  of 
1879 ;  elevation,  1,214.886  above  the  sea.  ^ 

AitkeHy  Minne9ota, 

Cabio  feet  per  tttcnmii 
1881. 

I^oveinber  11, 1  observation 5,598.86 

12,1. ...do 5,401.3 

l....do 5,5:».86 

Average  discharge,  5.510.04  cubic  feet  per  second ;  stage,  7.1  above  the  low  wmter  cf 
1879 ;  elevation,  1,194.9  above  the  sea. 

NEXT  season's  WORK. 

The  accompanying  map  of  the  Mississippi  River  from  Grand  Rapids  to  Aitken  will 
«how  the  portions  ox  the  river  from  which  obstructions  have  been  removed  daring  the 
working  seasons  of  1880  and  1881. 

There  still  remain  90  miles  of  rivei  to  be  cleared  of  overhanging  trees  and  snags, 
«nd  the  improvement  of  Crooked,  Sandy  Lake,  Moose,  and  Island  Rapids  has  beeo 
bat  partial.    Pine  and  Hale's  Rapids  will  reqnire  no  farther  work ;  maps  of 


last,  showing  condition  after  improvement  in  1881,  are  submitted.  The  river  abort 
Pokegama  Falls  will  also  reqnire  some  work  to  render  it  navigable  at  low  water ;  the 
principal  obstraction  is  a  small  rapid  about  6  miles  below  Little  Winnibigoshish  Lake 
The  improvement  of  this  rapid  will  require  (estimate  made  from  survey  of  1874)  the 
construction  of  750  feet  of  wing-dams.  But  the  river  at  this  point  is  fiifl  of  bowlden, 
And  I  think  tliat  the  removal  of  these  from  the  chanuel.  and  tne  construction  of  dana 
with  the  bowlders  taken  out,  will  give  sufficient  deptn  of  water,  without  the  rive 
should  reach  an  exceptionally  low  stage. 

After  the  construction  of  the  dam  at  Lake  Winnibigoshish  the  ordinary  sumnMS 
discharge  will  be  much  more  than  can  by  any  possibility  be  required  for  navigalioD. 
If  it  should  be  considered  advisable  to  move  one  of  the  boats  now  in  use  on  the  lower 
river  above  the  Falls  of  Pokegama  for  this  work,  I  should  recommend  that  advantagt 
be  taken  of  the  first  hi^h-water  in  the  spring,  when  the  boats  can  be  taken  over 
^rand  Rapids  without  difficulty,  aud  the  only  portage  required  will  be  about  1,006 
feet  around  Pokegama  Falls ;  though  I  should  recommend  tuat  both  boats  now  on  the 
lower  river  be  retained  there,  and  would  suggest  that  a  barge  borrowed  f rom  tb»  i 
work  at  Winnibigoshish,  and  fitted  with  a  derrick  at  small  expense,  could  be  made  U  : 
do  all  the  work  .necessary. 

Very  respectfully,  your  obedient  servant, 

R.  Davenport, 

Capt.  Charles  J.  Allen, 

Corps  of  Engineers,  U.  S,  A, 
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JJumheTf  lath,  and  ehinglee  manufactured  on  the  Mississippi  River  above  the  FalU  of  Sawi 

Anthony, 


Xamber 

ShlDglos. 

Xftth.... 


P§6i. 

941,157ioe9 
88.44e.125 
48.428,100 
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Logs. 

The  logs  run  during  1881  between  Minneapolis  and  Sauk  Rapids  amounted  to 
582,000,000  feet,  valued  at  $1,760,000,  and  on  the  river  above  Aitken  they  amounted  to 
216,000,000  feet,  valued  at  $17,280,000. 

Since  1878  there  has  been  no  use  made  of  the  river  between  Minneapolis  and  Saint 
Cloud  for  any  purposes  of  commerce  except  the  running  of  logs.  In  that  year  bnt 
one  steamboat  plied  on  the  river  above  the  Falls  of  Saint  Anthony  between  the  points 
named.  She  made  only  thirty  trips  (six  to  Clearwater,  twenty-four  to  Saiut  cTond), 
carrying  upstream  merchandise  and  machinery  amounting  to  375  tons,  and  bringing 
•downstream  live  stock,  wheat,  potatoes,  &c. ;  also  6  barges  hoop-podes,  600  conb 
-wood,  and  200,000  feet,  board  measure,  lumber.    Passengers  carried,  about  600. 


APPENDIX   V.  1809 

In  tiie  years  1855^  1856.  1857,  1858,  and  1859,  before  the  railroad  was  built,  steam- 
boats were  run  between  Minneapolis  and  Saint  Cloud  dnriug  high-water,  as  high  as 
four  being  engaged  in  the  trade  at  one  time.  There  is  no  record,  however,  of  the 
amount  of  business  donn. 

During  the  season  of  1881  the  steamboat  plying  between  Aitken  and  Grand  Rapids 
made  nineteen  ronnd  trips.  She  commenced  running  on  the  1st  of  May  and  ceased 
running  November  5,  an  average  of  one  trip  in  ten  days.  Total  (listance  traveled, 
(5,080  milt's,  carrying,  with  two  barges,  2,200,000  pounds  of  freight  and  1,540  passengers. 

There  is  ani>ther  steamboat  being  built  at  Aitken,  and  which  will  probably  be  ready 
for  business  thn  latter  part  of  July.  She  will  also  ply  between  Aitken  and  Grand 
Rapids,  and  will  carry  the  mail  and  freight  and  passengers. 

The  steamboat  built  last  fall  above  Pukegama  Falls  to  ply  between  that  point  and 
Lake  Wiunibigosliisih  was,  this  spring,  purchased  by  the  Engineer  Department,  and 
is  now  doing  service  in  connection  with  the  building  of  Lake  Winnibigoshish  Dam. 


V3. 

CONSTRUCTION  OF  LOCK  AND  DAM  ON  MISSISSIPPI  RIVER,  AT  MEEKER'S 

ISLAND,  MINNESOTA. 

The  present  project  is  given  in  the  Report  of  the  Chief  of  Engineers 
for  the  fiscal  year  ending  June  30,  1874,  and  based  upon  the  results  of 
a  survey  mad^  during  that  year. 

The  object  of  the  improvement  is  to  connect  with  the  improvement  of 
the  Mississippi  below  Saint  Paul,  so  as  to  secure  steamboat  navigation 
up  to  the  Falls  of  Saint  Anthony. 

The  improvement  of  the  Mississippi  River  above  the  Falls  of  Saint 
Anthony,  and  from  Saint  Paul  to  the  Gulf  of  Mexico,  has  been  adopted 
by  Congress,  but  no  appropriations  have  been  made  for  improving  the 
stream  between  Saint  Paul  and  the  site  of  the  proposed  lock  and  dam 
at  Meeker's  Island.  The  cost  of  lock  and  dam,  as  estimated  in  the  report 
above  referred  to,  is : 

Masonry  lock,  300  feet  long,  80  fe<;t  wide,  with  lift  of  17  feet,  about $630, 261  46 

Timberdam '. 291,860  00 

Total  cost  of  improvement 922, 121  46 

Congress,  by  act  approved  July  23,  1868,  made  a  grant  of  200,000 
acres  of  public  lands  to  the  State  of  Minnesota  to  aid  the  State  in  con- 
structing the  lock  and  dam  in  accordance  with  plan  and  estimate  previ- 
ously submitted. 

By  act  approved  March  3, 1873,  Congress  appropriated — 

For  constructions  of  the  lock  and  dam  on  the  Mississippi  Hiver  at  Meeker*s  Island, 
Minnesota,  according  to  the  surveys  and  plans  of  tho  War  Department,  $20,000:  Pro- 
tided,  That  all  rii^bts  and  claims  in  and  to  the  land  grant  made  to  tiie  Stat4^  of  Min- 
nesota for  the  above  work  by  act  approved  July  2:^,  18(38,  shall  l>e  fully  reliuqaished 
to  the  United  States  before  any  of  this  appropriation  is  expended. 

No  work  has  as  yet  been  done,  the  appropriation  not  being  available,  as 
the  parties  holding  the  land  grant  have  not  made  the  required  relinquish- 
ment. 

The  State  of  Minnesobi  should  annul  the  grant  to  the  parties  holding 
the  land  grant,  and  relea^se  the  same  to  the  United  States. 

No  appropriation  is  asked  for  the  fiscal  year  ending  June  30,  1884. 

Tills  work  is  in  the  collection  district  of  Minnesota.  Dulnth,  Minn.,  i.s  the  nearest 
port  of  entry,  at  wliich  place  the  revenue  collected  for  the  tiscal  year  ending  June  30, 
18H2,  amounted  to  $13,65^.98. 

For  commercial  statistics,  see  annual  report  improving  Falls  of  Saint 
Anthony  and  improving  Mississippi  Eiver  above  Falls  of  Saint  An- 
thony. 

114  E 


« 


1810      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMT. 

Money  statement 

Jnly  1, 1881,  amount  available : 125,000  00 

July  1,  18e»2,  amount  available 25,000  60 

Amount  (estimated)  required  for  completion  of  existiuf^  project 922,  Vll  46 


V4. 

IMPROVEMENT  OF  CHIPPEWA  RIVER,  WISCONSIN. 

Work  principally  consisted  in  building  brush  and  stone  jetties,  re- 
pairs to  old  work,  &c. 

Quantity  of  work  done,  1,108.73  cords  brush  and  6,003.51  cubic  yards 
stone  placed,  and  40  cubic  yards  earth  excavation. 

The  work  was  done  by  contract  entered  into  with  Messrs.  Simar  & 
Morton  June  4,  1881,  and  was  in  every  respect  satisfactory. 

The  present  project  for  the  improvement  of  the  Chippewa  River  Is 
stated  in  my  annual  report  for  year  ending  June  30, 1881.  The  cost  of 
the  project  was  based  upon  a  survey  made  about  1875,  and  upon  the 
prices  of  material  and  labor  that  then  existed. 

A  new  survey  of  the  river  ought  to  be  made  to  ascertain  the  cost  d 
completion  of  the  work.    Such  survey  would  cost  alK)ut  $6,000. 

The  result  of  the  work  to  date  has  been  in  the  highest  degree  ben^ 
flcial  to  the  navigation  interests  of  the  stream.  Lumber  rafts  are  no 
longer  detained  by  bars  at  the  confluence  of  the  Chippewa  and  Missis 
sippi,  a  fact  fully  appreciated  by  those  accustomed  to  detention  before 
the  work  of  improvement  commenced. 

I  append,  hereto,  a  copy  of  my  letter  of  May  22,  1882,  to  the  Chief  of 
Engineers,  regarding  the  useless  obstruction  of  the  Chippewa  River 
by  bridges,  and  would  add  that  unless  Congress  provides  laws  to  pro- 
tect works  of  river  improvement  ordered  by  Congress,  the  works  and 
the  constituents  suffer. 

Mr.  G.  O.  Foss  was  inspector  on  the  part  of  the  United  States  durio^ 
the  season  of  1881,  and  Mr.  F.  T.  Hampton,  assistant  engineer,  had  local 
charge  for  the  rest  of  the  year.  To  this  latter  gentlemen  I  am  mudi 
indebted  for  skillful  and  energetic  management  of  the  work. 

The  present  Congress  not  having  as  yet  made  any  appropriation  for 
this  stream,  I  cannot  refer  to  any  appropriation  this  year.  If  the  amount 
asked  for  the  fiscal  year  ending  June  30,  1883,  be  granted  by  the  pres- 
ent Congress,  the  sum  of  $2,790  can  be  profitably  expenued  during  the 
fiscal  year  ending  June  30,  1884.  It  is  hoped,  however,  that  an  appro- 
priation for  a  full  survey  will  be  granted  by  the  next  Congress. 

This  work  is  in  the  coUection  district  of  Minnesota.  Diiliith,  Minn.,  is  the  near«A 
port  of  entry,  at  which  place  the  revennes  collected  for  the  fiscal  year  ending  June  36, 
1882,  were  $13,658.98. 

ABSTRACT  OF  APPROPRIATIONS  MADE  FOR  IMPROVING  CHIPPEWA  RIVER,  WISCONSIN. 

By  acts  approved — 

August  14,  1876 $10,000  (» 

June  18,  1878 lO.OUO  W 

March:},  1879 8,000  W 

June  14,  1880 10,000  01) 

March  3,  1881 t 10,000  00 

Total 48,000  00 

Original  estimate  for  carrying  out  existing  project VJ9^ 892  50 

BemaiAing  to  be  appropriated 91,892  50 
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Of  this  amonnt  ($130,^92.50)  $64,102.50  x^as  estimated  an  the  cost  of 
protectiug  the  high  saiid-banks  below  Eau  Claire. 

Money  statement. 

July  1,  1881,  amount  available $16,118  93 

Jnly  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $12,398  07 

July  1,  1882,  outstanding  liabilities 3,215  63 

15,613  70 

Jnly  1, 1882,  amonnt  available 505  23 

Amount  appropriated  by  act  passed  August  2,  18*^ 35,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 35, 505  23 

Amount  (estimated)  reanired  for  completion  of  existing  project 56, 892  50 

Amount  that  can  be  profitably  expended  in  fiscal  yearendingJune3U,  1884: 

For  improvement $2,790  00 

For  survey  of  the  river 6, 000  00 

8,800  00 


COMMERCIAL  STATISTICS,  CHIPPEWA  RIVER,  1881. 

342,878,000  feet  Inmber,  at  $12  per  M $4,114,536  00 

121,437,000  shingles,  at  $2,50  per  M 303,592  75 

64,787,600  lath,  at  $2  per  M 129,575  25 

1,880,900  pickets,  at  $10  per  M 18,809  00 

15,0<K)  railroad  ties,  ar.  40  cents  each 6,000  00 

300,000,000  feet  logs,  Beef  Slougb,  at  $9  per  M 2,700,000  00 

7,272.513  00 

Steamboats  commenced  rnnning  April  21  and  ceased  running  November  16.  Two 
8teamboati4  plied  between  Read's  Landing  and  Eau  Claire;  one  steamboat  plied  be- 
tween Head's  Landing  and  Dunnville. 

Number  of  tons  of  freight  carried 1,966 

Number  of  passengers  and  raftmen  carried 16,989 

Amount  received  for  carrying  freight  and  passengeni. $39, 502  50 

Under  date  of  December  7,  1880,  Ingram,  Kennedy  &,  Co.,  of  Eau  Claire,  Wis.,  ex- 
tensive dealers  in  lumber,  lath,  and  shingles,  say: 

"Had  it  not  been  for  the  work  done  by  the  government  at  the  month  of  the  Chippewa, 
we  could  not  have  run  our  rafts  or  boats  during  the  low  water  of  the  pass  season." 


letter  of  capt.  o.  j.  allen,  corps  of  engineers,  respecting  the 
construction  of  bridges  across  chippewa  river,  wisconsin. 

Engineer  Office,  TJ.  S.  Army, 

Saint  Pauly  Minn.j  May  22, 1882. 

General:  I  have  the  honor  to  make  the  following  report  upon  cer- 
tain railroad  bridges  recently  built  and  partly  built  across  the  Chip- 
pewa River,  in  Wisconsin. 

Noticing  iu  the  newspapers  about  the  early  part  of  March  some  allu- 
sions to  the  bridges,  I  communicated  with  the  chief  engineer  of  the 
CliicagOy  Milwaukee  and  Saint  Paul  Railway  Company,  who  referred, 
or  stated  the  contents  of,  my  letter  to  Mr.  J.  C.  Eastou,  the  president 
of  tbe  Chippewa  Valley  and  Superior  Railway  Company,  the  company 
owning  the  bridges.  Mr.  Easton  directed  his  chief  eugineer  to  furnish 
me  with  such  information  as  I  desired.  The  sketches  furnished  me  were 
so  meager  in  detail  that  I  directed  Assistant  Wells  to  proceed  to  Eau 
Claire  and  obtain  what  was  needed.    The  chief  engineer  of  the  railroad 
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Anally /Sent  me  an  additional  set  of  maps,  but  they  are  not  full  as  to 
detail. 
The  bridges  in  question  are: 

1.  The  North  Eau  Claire. 

2.  The  West  Eau  Ohiire  or  Shawtown  Bridge. 

3.  The  Dunnville  Bridge. 
All  are  railroa<i  bridges. 

As  to  the  first  or  North  Eau  Claire  Bridge,  having  heard  no  complaint 
about  it,  and  there  being  little  possibility  of  it  ever  standing  iu  the  way 
of  navigation,  it  is  not  included  in  this  discussion. 

The  Shawtown  Bridge,  as  may  be  seen  by  the  traeings  herewith,  lias 
its  piers  oblique  to  the  direction  of  the  current,  and  draw-spans  afford- 
ing a  width  in  the  clear  of  but  51  feet.  The  other  spans,  intende^l  for 
the  passage  of  rafts,  are  apparently  wide  enough,  but  it  is  more  than 
]>robable  that  sheer- booms  will  be  found  necessary  for  their  safe  passage. 
Aside  from  the  extreme  narrowness  of  the  draw-span,  the  obliquity  of 
the  current  to  the  axis  of  the  draw-pier,  both  above  and  below  the  bridge, 
and  the  close  proximity  of  the  enormous  sand-bar  just  below,  render 
the  passage  of  this  draw  unsafe. 

I  had  an  interview  with  the  chief  engineer,  Mr.  Sill,  on  the  13th  of 
the  month,  at  Eau  Claire,  in  regard  to  these  bridges.  He  stated  that 
he  was  about  to  ))la(^e  a  sheer-boom  on  the  left  bank  of  the  river,  above 
the  Shawtown  Bridge,  its  lower  end  to  rest  against  the  upstreaiu  star- 
ling of  the  draw-pier,  so  as  to  guide  descending  steamers  into  the  right 
draw-span.    This  boom  will  close  the  left  draw-span  (clearance). 

About  two  or  three  weeks  ago,  a  steamer,  in  attempting  to  get  through 
the  draw,  was  carried  by  the  current  against  the  draw-pier  and  remained, 
as  I  am  informed,  directly  across  the  pier  for  several  hours  before  it 
could  be  extricated. 

This  bridge  was  commenced  in  October,  1881,  and  finished  in  March, 
1882. 

The  Dunnville  Bridge  is  situated  above  the  mouth  of  the  Menomonee 
or  Red  Ceilar  River,  at  a  point  about  20  mileis  beiow  Eau  Claire.  As 
may  be  seen  by  the  tracings  herewith,  it  crosses  the  river  at  a  pro- 
nounced bend;  it  provides  for  raft  and  draw  spans  of  about  the  same 
width  as  does  the  Shawtown  Bridge.  This  bridge  was  commenced  m 
February  last,  and  is  not  completed.  Tlie  draw-pier  is  not  yet  built, 
and  its  truss  consequently  not  in  place.  Upon  my  return  from  Eau 
Claire,  I  received  a  letter  from  Capt.  E.  E.  Heerman,  the  proprietor  of 
several  steamers,  plying  the  Chippewa  River,  setting  forth  the  obstruc- 
tion caused  by  this  bridge.  I  immediately  proceeded,  in  company  with 
Captains  Heerman,  Sheckle,  Mahlon,  and  Minder,  to  examine  the 
ground. 

Aside  from  the  deficient  widths  of  draw  spans,  the  bridge  is  badly  lo- 
cated with  reference  to  navigation.  It  crosses  at  a  sharp  bend,  and  the 
flirections  of  currents,  at  the  time  of  my  examination  (May  17),  evi- 
dently made  angles  with  the  axes  of  the  piers  of  from  20°  to  30^  and 
upwards,  counting  from  the  left  to  the  right  bank  of  the  river.  The  wa- 
ter, at  the  time  of  my  examination,  was  high,  and  the  river  full  of  logs, 
many  of  which  had  lodged  in  masses  against  the  upstream  faces  of  the 
piers,  thus  diminishing  the  clearance  of  spans.  Doubtless,  as  the  water 
lowers  and  if  logs  are  prevented  from  lodging  against  the  piers,  the 
angles  made  by  the  currents  with  the  axes  of  the  piers  will  diminish. 
But,  in  time  of  low  water,  the  main  channel  will  be  close  to  the  letlb  bank, 
where  there  is  now  a  raft-span  built,  and  the  draw,  which  should  have 
been  close  to  the  left  bank  (and  of  sufficient  width),  will,  in  addition  to 
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insufficient  width  of  spans,  have  insufficient  depths  of  water.  The  whole 
situation  is  bad,  and  not  easily  rectified.  A  better,  though  not  entirely 
unobjectionable  crossing,  could  have  been  obtained  some  800  to  1,200 
feet  below  the  present  one,  which  seems  to  have  been  fixed  upon  with  a 
view  of  economy  in  building  the  railroad  approaches. 

The  engineer  of  the  road  informed  me  that  the  s^amboat  men  had  all 
been  consnlted  before  the  bridges  were  decided  Mpon  and  that  tbey  had 
interposed  no  objections.  Such  of  the  latter  as  1  met  at  Duunville  in- 
formed me  that  they  had  supposed  the  width  of  draw  as  shown  them  to 
be  a  clear  width;  in  other  words,  they  did  not  know  that  a  draw-pier 
was  to  intervene  and  reduce  the  width  of  passiige  to  about  61  feet,  es- 
pecially so  at  Duunville. 

As  to  the  Chippewa  Biver,  a  bridge  might  be  commenced  and  finished 
without  this  office  being  aware  of  it,  unless  some  one  interested  afi;brded 
information.  The  appropriations  for  its  improvement  have  been  so 
small^  that,  upon  the  completion  of  work  of  any  one  season,  the  in- 
spector has  been  discharged,  and  no  one  therefore  remained  upon  the 
ground  to  notice  events. 

The  necessity  of  a  general  law  by  Congress  regarding  the  bridging  of 
navigable  waters  of  the  United  States,  especially  those  for  who**e  im- 
provement Congress  has  made  appropriations,  is  exemplified  in  this  case. 
There  being  no  act  of  Congress,  that  I  know  of,  applicable  to  these 
bridges,  it  would  seem  that  tbe  interests  ajft'ected  must  seek  redress  in 
the  usual  manner.  I  have  thought,  however,  that  the  matter  should  be 
reported  to  the  department. 

The  steamers  that  will  have  to  pass  the  draws  vary  in  width  5  the 
widest,  at  present,  is  the  Minnie  Heerman,  which  has  30  feet  4  inches 
breadth  of  beam.  The  width  of  barges  runs  as  high  as  IG  feet  8  inches. 
It  is  evident,  then,  that  a  steamer  with  one  barge  should  require  a  width 
of  much  more  than  51  feet  for  safe  passage,  and  that,  in  the  case  of  a 
steamer  with  two  barges,  the  passage  of  a  draw  but  51  feet  in  width 
would  be  an  impossibility. 

The  following  are  inclosed  herewith  : 

Copy  of  letter  from  Capt.  £.  £.  Heerman,  dated  May  6,  1882. 
Tracing  showing  plan  of  Shaw  town  Bridge. 
Tracing  showing  plan  of  Dunuville  Bridgo. 
(These  tracings  are  drawn  to  a  scale  of  1  inch  to  100  feet.) 

Tmcing  showing  plan  and  elevaticui  of  Shawtown  Bridge,  and  of  the  Dnnnville 
Bridge,  drawn  to  a  scale  of  1  inch  to  100  feet. 

The  originals  of  the  tracings  were  furnished  by  Mr.  Sill,  the  chief 
ngineer. 

Very  respectfully,  your  obedient  servant, 

Charles  J.  Allen, 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S.  A. 


Captain  of  Engineers, 


V5. 

IMPROVEMENT  OF  SAINT  CROIX  RIVER,  MINNESOTA  AND  WISCONSIN. 

The  work  for  the  improvement  of  this  stream  has  consisted  in  the  re- 
moval of  obstructions  from  the  channel,  as  snags,  stumps,  old  cribs, 
leaning  trees,  and  the  contraction  of  channels  by  means  of  wing  dams, 
jetties,  and  closing  of  secondary  channels.    The  work  was  done  by  day 
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labor,  and  purchase  of  materials  in  open  market,  and  was  continued 
throughout  the  greater  part  of  the  winter,  the  working  party  moving 
on  the  ice.  There  were  removed  during  the  year  one  hundred  and  sev- 
enty-three 8tunip8,  snags,  and  leaning  trees.  There  were,  also,  3,314 
cubic  yards  of  rock  quarried  and  gravel  excavated  and  placed  in  dams, 
revetment,  &c.;  2,8915  cords  of  brush  cut  and  placed  in  dams,  revet- 
ment, &c.,  and  about  ^300  linear  feet  of  dams  and  revetment  placed, 
repaired,  and  leveled  Ap.  There  were  also  about  997  linear  feet  of  old 
revetment  repaired. 

Temporary  relief  to  navigation  was  affonled  by  scraping  bars  with 
railroad  scrapers  worked  by  horses  through  block  and  tackle  on  shore. 

The  trade  and  commerce  of  the  valley  have  been  greatly  benefited 
by  the  work  done  to  date,  and  detention  of  steamers  and  barges  has 
been  almost  unknown  since  the  work  of  improvement  by  tbe  United 
States  was  fairly  started.  The  Boom  Company,  whose  grounds  obstruct 
the  river  a  number  of  miles  above  Stillwater,  have  of  late  years  met  the 
Engineers  in  a  spirit  of  fairness  that  went  far  towards  abolisfaiiig  the 
difficulties  to  navigation  in  this  part  of  the  river  that  existed  for  so 
many  years  prior  to  the  commencement  of  the  work  of  improvement  by 
the  United  States. 

It  is  understood,  however,  that  the  management  of  the  Boom  Com-  { 
pany  has  ver^'  lately  changed  into  other  hands ;  it  is  to  be  hoped,  for  ' 
the  interest  of  the  entire  valley,  that  the  i>olicy  of  the  company  will  ^ 
not  change. 

It  is  understood,  however,  at  the  date  of  this  writing,  that  tbe  biH 
introduced  into  Congress  last  winter  to  extend  the  provisions  of  sec- 
tion 5254,  title  LXIII,  Revised  Statutes  of  the  United  States,  second 
edition,  1878,  so  as  to  include  the  Saint  Croix  liiver,  passed.  This  sec- 
tion provides  practically  for  the  regulation,  by  the  Secretary  of  War, 
of  tlie  placing  of  cribs  or  piers  for  boom  puri>oses  in  a  manner  not  to 
interfere  with  navigation. 

The  past  winter  was  an  unusual  one;  the  river  began  to  break  np 
early  in  February,  causing  enormous  masses  of  ice  to  gorge  and  ground 
at  a  number  of  points,  and  especially  at  the  foot  of  the  Dalles ;  the 
confined  water,  making  its  escape  by  the  lines  of  least  resistance, 
scoured  the  bed  of  the  stream,  and  in  some  cases  effected  injurious 
changes,  particularly  so  above  Clark's  Slough. 

The  present  project  for  improvement,  viz,  the  removal  of  obstractions 
from  the  bed  of  the  stream,  construction  of  dams  and  revetment  of 
banks,  is  based  upon  the  report  of  the  suj'vey  of  1879  and  printed  as 
Appendix  U,  Report  of  the  Chief  of  Engineers  for  year  ending  June 
30,  1880.  The  estimate  was  $00,250  for  the  improvement  from  Tay- 
lor's Falls,  Minnesota,  to  Prescott,  Wis.,  and  was  made  to  supersede 
that  of  1874,  which  latter,  having  been  based  upon  a  survey  made  at 
high  water,  was  altogether  too  low.  It  is  believed  that  all  tbe  esti- 
mates for  the  improvement  of  this  river  (a  stream  with  movable  bot- 
tom and  banks)  have  been  too  low,  although  made  with  much  care. 
The  enormons  advance  in  inice  of  hibor  and  cost  of  material  during 
the  i)a8t  year  has  its  effect  in  reducing  the  amount  of  work  that  can  be 
done  with  a  certain  amount  of  money  This  is  more  fully  explained  in 
letter  of  Ca]>tain  Allen,  February  25  last,  to  the  Chief  of  Engineers,  a 
copy  of  which  accou)]>anies  this  report.  In  that  letter  it  is  proposed  to 
add  to  the  estimate  of  Jainiary  20,  1880  (said  estimate  based  upon  re- 
port of  the  survey  of  1879),  the  sum  of  $2«'i,200,  thus  bringing  the  esti- 
mate up  to  $83,450.  If  this  change  in  estimate  be  allowable,  the  amount 
necessary  to  complete  the  project  under  that  estimate  will  be  $65,450. 


APPENDIX  V.  1815 

Confess  not  having  as  yet  made  the  appropriation  for  this  stream 
asked  for  the  fiscal  year  ending  June  30, 1883,  nothing  can  here  be  said 
as  to  proposed  work  for  the  coming  season;  and  it*  this  amourit  asked  for 
for  year  ending  June  30, 1883,  be  appropriated  by  the  present  Congress, 
the  sum  of  $35,450  can  be  profitably  expended  upon  the  stream  from 
Taylor's  Falls  to  Prescott  for  the  year  ending  June  30,  1884. 

Capt.  O.  F.  Knapp,  overseer  in  local  charge  of  the  work,  has  carried 
out  his  instructions  faithfully  and  economically. 

The  Saint  Croix  River  is  in  the  collection  district  of  Minnesota.  The  nearest  port 
of  entry  is  that  of  Duhitb,  Minn.^  at  Tfhich  place  the  revenue  collected  dnring  the 
fiscal  year  ending  June  30,  1882,  amounted  to  $13,658.1MS. 

ABSTRACT  OF  APPROPRIATIONS    MADE  FOR  IMPROVING    SAINT  CROIX  RIVER,   MINNE- 
SOTA ANO  WISCONSIN. 

By  acts  approved — 

June  18, 1878* $10,000 

March  3,  1879* 8,000 

June  14,  ie80t 10,000 

March  3,  1881 *. 8,000 

Total 36,000 

Amount  (estimated)  required  for  completion  of  existing  project  ($83,450),  $65,450. 

Money  statement, 

July  1,  1881,  amount  available $9,715  72 

July  1,  lcJ8'^,  amouut  expended  during  fiscal  j'ear,  exclusive  of 

outstanding  liabilities  July  1,  1881 $9,648  83 

July  1,  1882.  outetanding  liabilities 4:i  32 

9,692  15 

July  1,  1882,  amount  available 23  57 

Amount  appropriated  by  act  passed  August  2, 1882 TO,  000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 32, 023  57 

Amount  (estimated)  required  for  completion  of  exisling  project 35, 450  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  3U,  18t54.  35, 450  00 


COMMERCIAL  STATISTICS,  SAINT  CROIX  RIVER,  1881. 
FREIGHT  AND  PASSENGERS. 

There  were  but  two  steamboats  engaged  exclusively  in  the  freight  and  passenger 
business  during  the  Heason  of  1881.  They  commenced  running  about  April  15,  and 
ceased  running  about  November  15. 

There  were  eighty -one  round  trips  made  between  Hastings  and  Still  wat4>r.  and  one 
hundred  and  seventy-eight  round  tri|)8  between  Siillwatfr  and  Taylor's  Falls. 

The  number  of  passengers  carried  during  the  season  amounted  to  11,0 J 5. 

"Appropriated  before  adoption  of  original  project,  and  the  project  based  upon  the 
report  of  the  survey  of  1879  (see  report  of  Capt.  Charles  J.  Allen,  January  26,  1880, 
printed  as  House  Ex.  Doc.  No.  40,  Forty-sixth  Congress,  second  session),  and  before 
the  adoption  of  the  existing  project,  viz,  $83,450.  ^ 

Two  thousand  dollars  of  the  appropriation  pf  1879  was'sed  in  making  survey  of 
the  river  from  Taylor's  Falls  to  Prescott  during  1879. 

t  About  $300  of  this  amount  was  expended  in  the  improvement  of  the  slonghon  the 
east  side  of  the  river,  known  as  the  canal,  between  Four  Mile  Island  and  the  foot  of 
Saint  Croix  Boom. 
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Freight  business. 


CommoditiM. 


Number  of  j  Nnnnber  of 
pounds  car-  i  pounds  car- 
ried up-      ried  down- 


stream. 


Flour 

Wheat 

Merchandise,  &c. 

Lime 

Bran  and  feed 

Salt 

Potatoes 

Lumber 


Total 


191.000 
l,504,25u 
2, 82U.  882 
005.700 
743, 642 
786,700 


stream. 


Total  immbfT 
of  ponndscai- 
lied. 


2,229,332 


21,400 

8,692.490 

473, 366 

226.000 

56.000 

37,000 

461,040 

14. 816, 000 


212. 4« 

10,28ii.7« 

3.2S3,»i 

831, 7« 

J.«2 


461.  (Ml 
17.115.3S 


9,041,606 


24,782,296 


33.883,8^ 


Live  stock  carried  up  and  down,  number,  1,013. 

LUMBER,  LOOS,  RAFTING,  AKD  TOWING,  SEASON  OF  1881. 


Manufiftctured. 


Lumber. feet.. 

Shingles pieces.. 

Lath number.. 

Pickets do 


135, 3:J3, 660 

70, 9:tti,  500 

40, 236, 750 

36\},000 


Value. 

^2,  300,000 

141,877 

fc!0,471 

43,444 


Logs. — About  233,000,000  feet  of  logs  passed  through  the  Saint  Croix  Boom  during 
the  season  of  1881,  which,  at  an  estimated  value  of  |L1  per  thousand  feet,  would  rep- 
resent the  sum  of  $2,563,000. 

The  amount  of  logs  handled  during  the  season  was  27,000,000  feet  in  excess  of  bt« 
previons  seanon. 

Rafting. — The  amount  of  lumber  and  logu  rafted  foots  up  about  185,000,000  feet. 

Towing. — There  were  thirty-five  to  forty  steamboats  engaged  in  the  towing  of  luiih 
ber  and  logs  to  various  points  daring  the  season. 

It  is  said  that  the  business  of  lumber,  logs,  rafting,  and  towing  for  1862  will  be  m 
large,  if  not  larger,  than  that  of  1881. 

Opening  and  closing  of  navigation  on  the  Saint  Croix  Hiver, 


I 

i 


Year. 


Opened. 


1863 April     7 

1864 April     5 

1865 April   18 

1866 i  April   10 

1867 !  April   10 

1868 i  March  26 

1869 Apiil     9 

1870 April     6 

1871 MMich29 

1872 :  April     8 


Clofled. 


1873. 

3874. 

1875. 

Ih76. 

1877. 

1078. 

1879 

1880. 

18-^1. 

1882. 


April 
April 
April 
April 
April 
April 
April 
April 
April 
April 


5 

15 

12 

18 

8 

2 

4 

I 

12 
3 


November  an 
No  rem  ber  II 
November  31 
November  2Sl 
Noveri'ber3i 
November  9l 
November  11 
November  f  L 
November  21 
November  28. 
November  SSL 
November  15. 
November  IS. 
November  2Sl 
December  SI 
November  2ft 
November  17. 
November  IX 
November  14. 


letter  of  capt.  charles  j.  allen,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

Saint  Paul,  Minn.y  Fehrmry  25,  1882. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  letter  of  the 
Hon.  T.  C.  Pound,  dated  February  1 7, 1882,  to  the  honorable  Secretary  of 
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War  in  regard  to  further  iiiforraation  upon  the  Saint  Croix  River,  referred 
to  me  for  report  by  indorsement  of  the  Chief  of  Engineers,  February  21, 
nstant. 

A  survey  of  the  Saint  Croix  River  was  made  in  1874  by  my  prede- 
cessor in  cliHrge,  from  the  results  of  which  survey  the  estimated  co.st  of 
improvintr  the  stream  from  Saiut  Croix  Falls  to  the  mouth  was  placed 
at  $2 1 ,758,  the  improvement  to  consist  in  the  removal  of  oUl  cribs,  snags, 
&c.,  from  the  channel,  and  construction  of  winsr-dams  and  dnms  to  close 
secondary  channels.  The  stage  of  water  when  this  survey  was  made 
was  too  high  to  admit  of  the  worst  obstructions  to  low- water  naviga- 
tion being  seen  ;  hence  the  estimate  for  improvement  was  much  too  low. 

The  first  ap])ropriation  for  the  imi)roveraeut  of  this  river  was  made 
by  act  of  Congress  approved  June  18,  1878;  the  sura  appropriated  was 
$10,000. 

In  1879,  an  allotment  from  the  appropriation  for  thnt  year  was  made 
for  the  purpose  of  a  thorough  survey  between  Tayloi-'s  Falls  and  Pres- 
cott.  An  estimate,  based  upon  this  survey,  was  rendered,  in  which  the 
cost  of  completing  the  improvement  was  placed  at  $60,250,  to  be  ex- 
pended in  removal  of  snags,  rock,  bowlders,  and  leaning  trees,  and  sim- 
ilar obstructions  throughout  the  channel,  construction  of  wingdanis, 
dams  to  close  secondary  channels,  protection  of  caving  bends,  and  dredg- 
ing the  bars  below  Stillwater. 

The  appropriation  of  $10,000  following  this  estimate  made  by  act  of 
Congress,  approved  June  14,  1>80,  provided  that  the  sum  of  "three 
hundred  dollai*s  or  so  much  thcieof  as  in  the  opinion  of  the  engineers 
in  charge  may  be  necessary,  shall  be  expended  in  the  imiirovement  of 
the  slough  on  the  east  side  of  said  river,  known  as  the  canal  between 
Four  Mile  Island  and  the  foot  of  the  Saint  Croix  Boom." 

This  canal  wasopened  by  private  parties  connecteil  with  the  log  booms 
a  number  of  years  ago,  and  before  any  government  work  was  uiulertaken 
on  the  Saint  Croix.  Its  ]mrpose  was  to  Hank  the  Boom  Grounds  whicli. 
commencing  just  above  Stillwater,  almost  completely  blocked  up  about 
8  miles  of  the  stream  for  a  portion  of  each  season.  There  was  a  period, 
it  is  understood,  before  any  government  work  was  undertaken,  when  it 
was  not  unusual  for  steamers  ;md  tows  to  be  comi>letely  barred  out  for 
weeks  at  a  time  frnm  the  river  above  the  Boom  Grounds.  Shice  the 
work  of  improvement  has  been  undert;iken  b3'  the  government,  owing  to 
arrangements  made  by  the  Boom  Company,  no  such  protracted  delays 
have  occurred;  still,  there  are  times  when  it  is  absolutely  necessary  for 
logs  to  be  run  and  boomed  in  such  large  numbers  that  steamers  experi- 
ence the  utmost  difficulty  in  ascending  the  river.  The  logging  interest 
of  the  Saint  Croix  Valley  is  so  great  and  of  such  importance  to  the 
people,  that  runningof  logs  ought  to  be  recognized,  provided  the  steam- 
boat and  barge  navigation  be  not  thereby  damaged.  The  establishment 
of  boom  piers,  &c.,  and  running  of  logs  ought,  however,  to  be  regulated 
by  act  of  Congress. 

In  the  estimate  last  rendered,  viz,  $60,250,  the  improvement  of  the 
8  miles  of  river  covered  by  the  booms  was  not  considered  to*any  great 
extent,  nor  the  improvement  of  the  canal.  The  state  of  affairs  did  not 
then  seem  to  justify  any  decided  recommendation  as  to  expenditure. 

Examinations  were  made  this  winter  at  various  points  of  the  stream, 
and  especially  at  the  canal  and  at  Willow  River,  and  Catdsh  Bars,  and 
of  the  river  between  Osceola  and  Taylor's  Falls. 

Just  below  the  latter  point  and  above  Clark's  Slough  through  which 
is  the  present  steamboat  channel,  secured  at  considerable  expenditure 
of  money,  the  ice  has  gorged  in  immense  masses,  and  rests  upon  the 
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bottom.  The  warm  weather  during  the  latter  part  of  January  and  earlj 
in  February  caused  an  unusual  wintiT  flow  over  the  Rapfds  (Falls),  bnt 
was  n  >t  Kuffi(ueiit  to  impair  the  soUdit^'of  the  masses  of  ice,  which  assumed 
such  positions  as  to  act  like  wing  dams  deflecting  the  current  from  the 
slough,  with  a  possibility  of  making  the  deflection  pennaueut  unless 
remedy  can  be  applied  immediately  after  navigation  opens. 

The  cost  of  securing  an  adequate  channel  through  the  '^canal"  and  its 
immediate  approaches,  now  reganled  Wi  an  essential  part  of  the  improve 
ment  of  the  Saint  Croix,  will  not  fall  short  of  $15,000. 

Dredging  and  otherwise  impuiving  the  bars  below  Stillwater  should 
not  be  longer  delayed,  nor  should  the  improvements  above  Stillwater, 
now  so  well  under  way,  and  which  have  thus  far  proved  of  such  benefit 
to  navigation,  fail  to  serve  their  purpose  through  paucity  of  funds  for 
furthering  and  perfecting  them. 

The  Saint  Croix  is,  like  all  rivers  flowing  through  sandy  and  gravelly 
beds,dif!icultof estimatinguponforimprovement.   The  channel  changes, 
particularly  after  floods.    The  logs,  boomed  at  different  points  of  the 
stream,  act  as  wing  dams,  spurs,  &c.,  for  the  time  being,  and  effect 
channel  changes,  generally  temnorary,  sometimes  permanent,  that  the 
engineer  cannot  foresee.    The  practice  of  the  loggers  in  constructing    i 
dams  at  points  on  the  headwaters  of  the  river  and  its  tributaries  for  the    ! 
purpose  of  collecting  water  sufficient  to  suddenly  liberate,  in  order  to    ? 
secure  a  driving  stage  for  logs  that  have  stranded  below  the  dams,  and    ' 
in  operating  these  dams  without  system  or  hinderance  is  a  potent  cause    i 
of  changes  in  channels,  bed,  and  banks.    A  single  dam  on  the  SSnake    f 
River,  a  tributary  of  the  Saint  Croix,  frequently  by  its  operations  affects    J 
the  oscillation  of  the  wnter  surface  below  the  Falls  as  much  as  2  feet 
for  a  number  of  days  at  a  time.    Were  these  dams  constructed  and 
operated  in  a  systematic  manner  under  act  of  Congress,  as  would  be 
contemplated  in  the  case  of  a  system  of  reservoirs,  their  effect  would  be 
to  aid  rather  than  impede  navigation. 

Guided  by  experience  gained  since  the  report  of  January  26,  1880, 
was  rendered,  I  should  add  considerably  to  the  estimate  therein  given, 
especiall3'  to  the  cost  of  dredging.  It  would  not  be  advisable  to  build 
a  dredge-boat  for  the  express  purpose  of  improving  the  bars  below  Still- 
water ;  and  the  dredge-boat  necessary  would  have  to  come,  probably, 
from  some  point  on  the  lower  river,  whether  the  dredging  were  done  by 
contract  or  by  day  labor.  Instead  of  the  $16,800  estimated  as  nec<'$- 
sarv  below  Stillwater  for  improving  the  bars,  I  would  substitute  the  item 
of  $  25,000. 

The  addition  to  the  estimate  of  1880  would  then  be,  the  canal  and  its 
immediate  approaches  included,  $23,!i00. 

The  sum  of  $50,000  can  be  well  and  profitably'  expended  between 
Taylor's  Falls  and  the  mouth  of  the  river  for  the  fiscal  year  ending  June 
30,  1883.  of  which  amount  $20,000  to  be  expended  below  Stillwater, 
leaving  $30,000  for  general  improvement  of  the  river  between  Prescott 
and  the  Falls. 

Should  the  coming  season  be  one  of  unusually  low  water,  prompt  and 
vigorous  action  at  several  of  the  shoal  crossings  will  become  necessary 
in  order  that  traffic,  increasing  in  importance,  may  not  be  delayed. 

Were  the  a])propriations  for  the  Saint  Croix  and  Chippewa  River  im- 
provements adequate  in  amount,  and  regular,  the  purchase  of  a  light- 
draught  steamer  by  the  United  States  Government  for  use  upon  both 
streHuis  in  towing  barges  ot  brush,  stone,  &c.,  and  to  aid  in  snagging 
and  pile-driving  operations,  would  be  a  measure  of  economy  and  facili- 
tate the  work  generally.    A  suitable  steamer  would  cost  about  $13,000. 
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For  statistics  of  the  Saint  Croix  I  would  respectfully  refer  to  103'  last 
animal  report. 
Tue  letter  of  Mr.  Pound  is  herewith  respectfully  returned. 
Very  respectfully,  your  obedient  servant, 

Charles  J.  Allen, 

Captain  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  XT.  8.  A, 


V6. 

IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

No  work  done  during  the  fiscal  year  for  want  of  funds. 

The  project  for  the  improvement  of  the  river  from  its  mouth  to  South 
Bend  (see  page  364,  Part  I,  Annual  Report  of  the  Chief  of  Engineers 
for  ls75)  contemplated  the  construction  of  five  locks  and  dams,  and 
removal  of  snags,  &c.,  at  an  estimated  cost  of  $733,868.63.  The  last  ap- 
propriation for  this  stream  was  made  by  river  and  harbor  act  approved 
June  18, 1878,  and  consisted  of  $10,000. 

There  has  been  expended,  since  the  commencement  of  work  u])on  that 
stream,  the  sum  of  $117,458. 

The  stream  has  no  commerce  worth  reporting.  No  appropriation  is 
asked  for  the  fiscal  year  ending  June  30,  1884. 

This  work  is  in  the  coUecliou  district  of  Miunesota.  The  nearest  port  of  entry  is 
Duluth,  Minn.,  at  which  place  the  revenne  collected  during  the  fiscal  year  ending 
June  30,  18(<2y  amounted  to  $13,(;5H.9S. 

There  are  no  commercial  statistics  to  report.  The  commerce  of  the 
river,  even  before  the  advent  of  the  railroad  through  the  Minnesota  Val- 
ley, was  not  large  in  any  one  season,  and  since  that  time  only  an  occa- 
sional small  "  wild  ^  packet  has  ascended  the  river. 

In  May,  1876,  two  steamboats  that  went  up  the  river  during  high- 
water  had  to  discharge  their  return  freight  at  Mankato  before  they  could 
return  to  the  Mississippi  River,  owing  to  the  great  number  of  snags  and 
other  obstructions.  With  the  appropriations  by  Congress  August  14, 
1876,  and  June  18<  1878,  however,  a  large  number  of  these  obstructions 
were  removed,  though  perhaps  not  in  sufficient  numbers  to  make  the 
river  an  easy  one  to  navigate  during  periods  of  low-water. 

ABSTRACT  OF  APPROPKIATIONS  MADE    FOR    THE    IMPROVEMENT  OF  THE    MINXE80TA 

RIVER. 

By  act  approved  March 2,  1867 f37,500 

By  act  approved  July  11,  ItfTO 10,000 

By  act  approved  March  3,  1871 10,000 

By  act  approved  June  10,  1872 10,000 

By  act  approved  March  3,  187:J 10,000 

By  act  approved  June  23,  1874* 10.000 

By  act  approved  March  3,  1875 10,000 

By  act  approved  AuguBt  14.  1876 10,000 

By  act  approved  June  18,  1878 10,000 

Total \ 117,500 

Amount  (estimated)  required  for  completion  of  existing  project  (see  page  364,  Part 
I,  Anuual  Report  of  Chief  of  Engineers  for  1875),  $73:{,868.63. 

*  Used  in  making  survey  of  river. 
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Money  statement 

Jnly  1,  18HI,  amount  available $50  « 

Jnly  1, 1H82.  aiiionnt  ex|HdD«led  dtiiing  fiscal  year,  exclusive  of  out- 

Rtandinjj  liabilities  July  1,  18S1 <«  00 

July  1,  1S«2,  outstauding  liabilities 9  00 

17  » 

July  1,  1882,  amount  available 33  w 

Amount  (estimated)  required  for  completion  of  existing  project 733,  ^Si  6i 


V  7. 
IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH.  MINNESOTA  AND  DAKOTA 

The  work  done  during  the  jearconsisted  mainly  in  dredging  the  bars 
below  Moorhead  so  as  to  afford  a  depth  of  3  feet  in  the  channel  with  6B 
to  80  feet  width  of  cut  across  the  bars,  at  the  lowest  wat>er.  The  dredge 
at  the  beginning  of  -the  fiscal  year  was  at  a  point  5  miles  above  the 
mouth  of  tbe  Elm  River;  at  the  close  of  the  season  of  1881  it  had 
reached  a  point  distant  65  miles  by  river  from  Moorhead  and  Fargo. 

Duriug  the  season  of  1881  a  new  dredging  machine  of  soniewha: 
greater  capacity  and  size  than  the  old  dredge  was  completed  and 
launched  at  Grand  Forks.  The  machinery  was  furnishe*!  by  R.  R.  O^ 
good,  of  Troy,  N.  Y.,  and  the  hull  built  and  machine  set  up  at  Grand 
Forks.  The  new  dredge  is  what  is  known  as  the  boom-dredge,  the  same 
in  St  vie  as  the  old  one  ;  the  hull  is  75  by  24  leet ;  greatest  di-aught,L'( 
inches ;  boiler  of  locomotive  pattern  with  450  feet  of  heating  surface: 
double  engines,  cylinders  8  inches  bore  by  16  inches  stroke }  dipi>er  ca 
pacity,  1^  cubic  yards. 

Experience  proving  that,  as  the  dredge  proceeded  down  stream,  tbe 
slide-scow  did  not,  of  itself,  answer  all  the  purposes  of  depositing  the 
spoil  us  desired,  a  steam  derrick  or  tender  was  built  to  be  used  iu  carrr- 
ing  the  material  from  the  dipper  of  the  dredge  by  swinging  tbe  load  of 
spoil  through  a  second  arc;  the  tender  is  used  sometimes  alone  with 
the  dredge,  at  other  times  in  connection  with  the  slide  scow ;  fitted 
with  grapi)les,  it  raises  bowlders  and  snags.  The  hull  of  the  derrick 
is  60.5  by  :'4  feet,  and  was  built  and  the  machinery  set  up  in  it  by  tbe 
United  States.  The  machinery  was  purchased  of  the  VulCvan  Iron  \Vorks 
Comi)any  of  Chicago,  and  consists  of  a  complete  set  of  dredge  machin- 
ery, backing  drum  excepted.  The  boiler  of  locomotive  pattern,  42  iuche;: 
in  diameter,  and  10  feet  in  length,  with  l.'50  square  feet  of  heating  siir 
face.  It  has  a  sin;rle  cylinder  13  by  13  inches,  with  fly-wheel  of  5i  feet 
diameter.  The  simd-hoisting  a])paratus  consists  of  two  cylinders,  one 
for  each  spud,  5  feet  stroke  each,  and  raised  by  direct  pressure  of  steam 
from  the  boiler.  This  machine  Wiis  finished  during  the  latter  part  of 
the  season  of  IM81,  and  together  with  most  of  the  flats,  &c.,  necessain* 
to  the  complement  of  the  fleet,  quarter-boat,  and  a<lditional  slide-scow, 
was  about  ready  for  work  by  the  latter  part  of  the  fiscal  year  just  closed. 
A  small  steam-launch,  or  tug,  to  be  65  feet  in  length  by  11  feet  beam, 
was  commenced  in  April  and  nearly  finished  by  the  close  of  the  year; 
and  a  slide-scow,  additional  quarter- boat,  flat,  &c. 

Dredging  was  resumed  by  dredge  No.  1  about  the  2d  of  May,  1882, 
at  the  point  where  it  left  off  in  tlie  season  of  1881.  The  derrick -tender 
accompanied  it.  The  new  dredge,  after  being  tested,  was  moved  douii 
the  stream  from  Grand  Forks  iu  order  to  commence  work  upon  the  Tur- 
tle River  Bars. 
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Quantity  of  material  removed  during  the  fiscal  year  ending  June  30, 
1882,  by  dredge  No.  1,  49,292  cubic  yards. 

Quantity  of  material  removed  during  the  month  of  June  1882,  by 
dredge  No.  2,  3,925  cubic  yards. 

Total  quantity  of  material  removed  by  dredging  since  construction  of 
the  first  dredge  by  the  United  States,  HJ6,019  cubic  yards. 

The  material,  a  tough,  leathery  clay,  with  some  sand  and  bowlders. 
Some  few  snags  and  leaning  trees  were  also  removed. 

The  original  (which  is,  with  slight  modification,  the  existing)  project 
for  the  improvement  of  the  river  from  Breckenridge  to  the  United  States 
and  Manitoba  boundary  line,  as  given  in  the  Annual  Bepori  for  the 
fiscal  year  ending  June  30, 1881,  is  estimated  to  cost  $145,310.18.  Like 
many  of  the  estimates  of  the  cost  of  work  rendered  six  or  eight  years 
ago,  this  estiniate  is  too  low,  and  the  matter  of  cost  shonld  be,  before 
long,  revised. 

During  the  last  half  year  the  cost  of  buildingmaterials,  labor,  food,  &c., 
has  advanced  30  and  even  in  many  places  50  per  cent.,  and,  as  a  matter 
of  ('ourse,  the  cost  and  quantity  of  work  are  affected  correspondingly. 

Some  40,000  cubic  yards  of  material  in  the  channel,  just  above  Fargo, 
need  removal  by  dredging.  This  item  has  assumed  importiince  within 
the  past  year;  in  fact,  the  improvement  of  the  river  from  Fargo  to 
IJreckenridge  is  now  of  almost  as  much  importance  to  the  Red  liiver  Val- 
ley as  is  the  improvement  from  Moorhead  and  Fargo  to  Pembina  and 
Saint  Vincent. 

The  improvements  have,  thus  far,  secured  a  fair  high  water  channel 
from  Fort  Abercrombie  to  Fargo  (75  miles  in  distance),  and  a  good  chan- 
nel for  70  miles  below  Fargo  and  Moorhead,  affording  3  feet  depth  at 
lowest  water,  or  between  5  and  6  feet  depth  at  ordinary  low  water,  the 
cuts  through  the  bars  ranging  from  60  feet  to  80  feet  in  width. 

It  is  stated  by  those  in  position  to  know  that  the  transportntion  of 
grain  and  the  general  commerce  of  the  river  are  thirtyfold  what  they 
were  before  the  work  oi  dredging,  by  the  United  States  Government, 
began  in  1879. 

The  spring  just  past  (1882)  was  a  remarkable  one  for  floods  in  this 
valley.  A  copy  of  report  of  Assistant  Engineer  R.  Davenport,  herewith, 
gives  its  main  features. 

Assistant  Wanzer,  in  his  report  of  operations  on  the  Red  River,  dated 
June  30, 1881,  reports : 

In  conchisioD,  I  would  respectfully  refer  to  the  exceeding  high  watftr  of  this  spring 
o:i  thin  river  as  a  subject  nataraUy  leading  to  the  qufstiou  of  the  exnniitiatinu  of  the 
sources  of  the  stream,  in  reference  to  the  feasibility  of  constructing  renervoirs  similar 
to  thode  proposed  on  the  Upper  Mississippi  River. 

The  river  above  Fergus  Falls  could  at  least  be  examined  at  n  small  expense,  and  nn« 
doubtedly  advantageous  sites  could  be  selected  for  impounding  the  surplus  spring 
HUpplieM. 

The  Red  River  of  the  North  is  so  narrow  over  its  entire  length,  with  well  defined 
banks,  that  au  increment  of  1,000  cubic  feet  per  second  to  the  onlinary  low  water  dis- 
charge would  furnish  a  good  navigable  stage  at  all  times  from  Fort  Abercrombie  to 
the  head  of  Goooe  Rapids,  while  an  increment  of  2,000  cubic  feet  per  si'coud  would, 
with  the  aid  of  some  removal  of  rocks  and  bowldera,  render  navigation  over  Goose 
Ra]iidM  perfectly  safe. 

CoiijiM'fure  in  the  absence  of  positive  knowledge  of  the  country,  is  futile,  but  I  be- 
lieve a  wise  eeouomy  would  indicate  that  such  au  examinatitm  as  proposed  should  be 
maile. 

I  concur  with  Mr.  Wanzer  in  opinion  that  an  examination  of  the 
sources  of  the  Red  River,  the  Otter  Tnil  included,  to  ascertain  what  can 
be  accomplished  in  the  way  of  reservoirs  for  improving  the  low-water 
navigation  of  the  river,  ought  to  be  made.    Such  a  survey,  with  the 
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« 

proper  hyclrological  observations  would  cost  about  $8,000;  no  less  should 
be  appropriated  if  a  good  sarvey  be  required.  The  idea  has  many  ad- 
vocates in  that  regiou. 

The  work  was  in  charge  of  Mr.  Charles  Wanzer,  assistant  engineer, 
until  after  the  close  of  operations  iu  1881,  when  it  shortly  afterwardi 
was  asjsigned  to  Mr.  llufus  Davenport,  assistant  engineer,  Mr.  Wanzer 
being  assigned  to  construction  of  reservoirs.  Both  of  these  ^entlemei 
deserve  credit  for  their  energetic  and  careful  work. 

Mr.  VVanzei's  report  of  operations  from  June  30,  1881,  to  close  of  set- 
son  of  1881,  also  herewith. 

No  appropriation  having  been  made,  as  yet,  by  the  present  Congress, 
nothing  can  be  said  as  to  proposexl  work  under  any  new  appropriatioiL 

The  sum  of  $17,310  18  should  be  appropriated  for  the  fiscal  year  end- 
ing June  30,  1884,  plus  as  much  more  as  an  examination  recominendf>d 
to  be  made  this  season  may  show  to  be  necessary.  For  reasons  jast 
stated,  bearing  upon  estimate  ^  rendered  six  oreightye^rsago,  increa^ 
of  prices  of  from  30  per  cent,  to  50  per  cent,  over  what  they  then  were, 
a  revision  of  the  estimates  becomes  necessary. 

The  Red  River  of  the  North  is  within  the  cutitoiiu  district  of  Miunesota,  with  Pea- 
blna  the  port  of  entry. 

The  amount  of  duties  collected  at  Pembina  and  S^int  Vincent  daring  the  fiscal  year 
ending  June  30.  1882,  was  1^7,236.91.    The  total  of  all  other  collections,  $8.4a2.aB. 

ABSTRACT    OF    APPROPRIATIONS  MADR    FOR    IMPROVIXG    RED  RIVBR   OF   TITK   XOKTB. 

MINNESOTA  AND  DAKOTA. 

By  act  approved — 

Angnst  14,  1H76 $10,  OP 

.June  18,  1878 3ii,("U> 

March  3,  1879 25,  ft^ 

June  14.  1880 20,  (t« 

March  3,  1881 ie,OCi' 

103,  t<K 
Original  estimat-e  for  completing  existing  project,  not  inclnding  lock  and 

dam,  at  Goose  Rapids $145, 310  1? 

Remaining  to  be  appropiiated 42,;$10  !• 

Money  statement 

Jnly  1,  1881,  amount  available $54,299  ?S 

July  1,  18:^2,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  iiabilifies  July  1,  18^1 ". $3^,551  07 

July  1,  1882,  outstanding  liabilities 5,  Gil  20 

42. 16:2  S 

Jnly  1,  188?,  amount  available 12,  i:{7  :i 

Amount  appropriated  by  act  passed  Augusts,  1882 10,000  OP 

Amount  available  for  fiscal  ."^ ear  ending  June  30,  1883 22,137  55 

Amount  (estimated)  required  for  completion  of  existing  project 32,  !110  \* 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  *M)f  1884 .     17, 310  It 


report  of  mr.  charles  wanzer,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

ikiint  Paul^  Minn.,  June  30,  18H2. 
Sir:  I  respectfully  submit  the  report  of  operations,  conducted  under  your  instm^ 
ions,  ou  the  Red  River  of  the  North,  from  June  30,  1881,  to  the  close  of  that  season. 
The  worl(  coudsted  of  continuance  of  dredging,  the  building  of  a  steam  acow«:lf*rnek 
at  Moorhead,  Minn.,  and  the  building  of  a  new  dredge-boat  and  barge  at  Grand  Foi^ 
Dak. 


I 

I 
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ri  R8T— DRKDOING. 

This  work  was  continned  on  from  the  point  reached  at  the  end  of  the  last  fiscal  year 
(viz,  5  miles  above  the  mouth  of  the  Elm  River)  to  a  distance  of  abont  65  miles,  by 
river,  below  Moorhead  or  Farso. 

Dnrinfif  the  season  the  dredge  worked  very  satisfactorily,  and  with  fewer  delays 
from  breakdowns  than  ever  before.  The  distance  accomplished  on  it8  way  down- 
stream was  nor  so  great  as  heretofore  has  been  gone  over,  on  acconnt  of  the  greater 
width  of  the  riv6r  and  consequent  greater  expense  and  delay  in  removing  material 
from  the  channel  and  depositing  it  near  the  shore.  As  an  aid  in  this  work,  a  steam 
scow-derrick  was  built,  which  will  enable  the  dredge  to  excavate  and  deposit  the  ma- 
terial in  a  large  hopper  or  box,  which  the  derrick  will  immediately  lift,  swing  and 
dump  on  the  bank  or  where  desired. 

The  dredge  was  worked  eleven  hours  a  day  during  the  season,  and  excavated  from 
June  30,  I80I  to  end  of  the  season  (October  29, 1881)  36,397  cubic  yards. 

The  dredging  was  done  in  accordance  with  the  general  plan  already  described  in 
former  reports,  viz,  to  furnish  a  3-foot  low-water  channel,  and  a  width  of  80  feet. 

At  the  end  of  the  season  the  entire  dredging  outfit  was  towed  back  to  Moorhead ; 
the  machinery  was  taken  apart  and  the  dredge-boat  hauled  out  of  the  river  onto  the 
shore  for  the  winter.  This  was  necessary  on  acconnt  of  repairs  required  to  the  hull, 
which,  being  built  of  green  timber,  bad  so  shrunken  as  to  require  recauiking. 

The  total  cost  per  cubic  yard  of  the  dredging,  including  repairs,  superintendence, 
and  the  pulling  out  of  the  boat  and  laying  it  up  for  the  winter,  was  16  cents  per 
yard. 

A  competent  and  faithful  man  was  lefb  in  charge  of  the  government  property  for  the 
winter. 

SECOND— scow  DERRICK. 

* 

This  is  a  steam  derrick  locat>ed  on  a  barge  and  int'Cnded  to  be  nsed  in  carrying  ma- 
terial from  the  dipper  of  the  dredge,  and  depositing  it  near  the  bankn  of  the  stream. 
This,  in  many  cases,  and  in  fact,  in  nearly  every  case  now  that  the  dredge  is  working 
in  wider  river,  obviates  the  necessity  of  the  dredge  having  to  deposit  the  excavated 
material  over  a  slide  on  a  barge,  and  then  backing  up  and  nandling  it  again  in  order 
to  remove  it  far  enough  from  the  channel  for  it  not  to  be  an  obstruct  ion  m  itself. 

The  hull  of  the  derrick  is  of  oak  frame,  planked  with  pine.  Jr.  is  60.5  feet  in  length 
by  24  feet  in  width.  Work  was  commenced  on  the  hull  about  September  1, 1881,  at 
Moorhead,  Minn.,  and  the  boat  was  completed,  with  machinery  in  good  working  order, 
in  early  November  last. 

The  machinery  was  purchased  of  the  Vulcan  Iron  Works  Company  of  Chicago,  and 
consisted  of  a  complete  dredge  machine,  excepting  a  backing  drum.'  It  has  hoisting 
and  swinging  drums,  with  oak  frame  and  derrick.  The  boiler  is  of  locomotive  pat- 
tern, 42  inches  diameter  and  10  feet  long,  having  58  2-inch  tubes,  and  furnishing  250 
square  feet  for  beating  surface. 

It  has  a  single  cylinder  engine,  13  by  13  inches,  with  fly-wheel  of  5|  feet  in  diameter. 
The  apparatus  foi  hoisting  tne  spuds  is  a  very  simple  contrivance,  consisting  of  two 
cylinders  (one  for  each  spud)  of  5  feet  stroke  each,  with  ports  in  the  npper  end,  which 
open  and  allow  the  steam  to  esi'ape  as  soon  as  the  piston  has  raised  to  a  height  of  5 
feet.^  The  raising  or  thrust  of  the  piston  corresponds  to  the  lift  of  the  spud.  The  pis- 
ton is  raised  by  steam  supplied  from  the  boiler,  and  is  attached  by  a  clamp-bar  to  the 
spud.  No  chains  or  gearing  are  necessaty,  and  the  entire  raising  and  lowering  of  the 
spnds  is  attended  to  by  the  engineer  at  the  boiler.  There  is  no  wear  and  tear  except<- 
ing  the  small  item  of  wear  on  the  cylinders.  This  method  of  raising  the  spnds  is 
cheap,  durable,  and  speedy.  The  total  cost  of  the  scow-derrick  complete  is  about 
$5,400. 

THIRD— THE  NEW  DREDGE. 

This  was  built  at  Grand  Forks,  Dak.,  and  was  commenced  abont  September  1, 1881. 
The  machinery  was  built  by  Ralph  R.  Osgood,  of  Troy,  N.  Y.,  and  the  building  of 
the  hull  and  the  placing  of  the  machinery  was  done  by  the  United  States.  The  style 
of  the  machinery  is  the  same  as  the  one  purchased  for  dredge  No.  1,  which  has  proved 
80  satisfactory.  It  is  larger  and  stronger,  and  some  improvements  are  made  by  the 
bnilder  in  respect  to  the  placing  of  the  machinery. 

The  frame  of  the  hull  and  the  trout  and  stern  planking,  the  boom  and  dipper  handle, 
are  built  entirely  of  white  oak.  The  bottom  and  side  planking  and  A  braces  are  of 
white  pine.  The  dimensions  of  the  hull  are  75  by  24  feet.  Draught  when  loaded  with 
wood  is  26  inches.  The  boiler  is  of  locomotive  pattern,  and  furnishes  450  feet  of  heat- 
ing surface.  It  has  double-cylinder  engines,  size  being  16  inches  stroke  by  8  inches 
bore.  The  capacity  of  dipper  is  li  cubic  yards.  The  total  cost  of  the  new  dredge  is 
$12,600,  and  was  finished  late  in  the  fall — too  late  to  allow  of  any  trial  to  be  made 
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farther  than  the  mere  running  of  the  machinery  for  a  short  time  to  see  if  every  part 
was  correctly  lined  up. 

One  harge  was  huilt  for  purpose  of  carrying  wood  for  use  on  the  new  dredge.  It  is 
all  built  of  pine,  frame  being  6  by  8  inches,  and  planking  and  deck  and  bottom  ol 
3-inch  material.  Size  of  barge  is  16  by  60  feet;  depth,  3  feetC  inches ;  cos*  of  barge, 
$700. 

This  dredge  aad  outfit  was,  when  finished,  properly  laid  by  for  the  winter  at  Grand 

Forks,  Dak.,  and  has  a  watchman  to  take  proper  care  of  all  property  connected  with  it. 

This  report  includes  the  work  only  done  from  June  30,  1881,  to  November  30, 1881, 

at  the  latter  date  I  having  been  relieved  of  any  charge  of  the  government  works  on 

the  Red  River  of  the  Kortb. 

Very  respectfully,  your  obedient  servant, 

Charles  Wanzer, 

AMistant  Kvgineer. 
Capt.  Chas.  J.  Allen, 

Corps  of  JCngineers,  U.  S.  J» 


REPORT  OF  MR.  RUFUS  DAVENPORT,  ASSISTANT  ENGINEER. 

MooRHEAD,  Minn.,  June  6^  1882. 

Sir:  In  replv  to  your  letters  of  the  19th  and  20th  of  April  directing  me  to  collect 
iniorniation  relating  to  the  floods,  &,c.,  on  the  Red  River,  I  have  the  houor  to  make 
the  following  report: 

The  high  water  elevations  for  1882  were  taken  at  the  different  points  from  benches 
established  b^'  former  surveys.     I  have  also  added  high  and  low  water  elevations  of 
other  years,  collected  by  Wellmau,  Morris,  and  otherM,  fort  he  purpose  of  companson.     v 
The  discharges  were  measured  by  me,  or  under  my  direction,  this  year.  * 

The  gauge  readings  were  commenced  at  Moorhead  and  Grand  Forks  as  soon  as  the  J 
ice  was  ali'ected  by  the  water  this  spring,  and  continued  during  the  entire  flood.  I  | 
have  taken  the  low  water  of  1879  as  the  standard.  The  elevations  are  all  given  at  the 
height  above  the  sea. 

At  Moorhead,  on  April  4,  the  water  stood  at  879.7,  rising  to  899.1  on  April  12;  oa 
that  date  the  ice  moved  down  river  and  the  water  commenced  falling.  The  low  water 
of  1877  was  867.5;  low  water  of  1879,  866.3;  low  water  of  1880,  870.0.  The  flood  of 
this  year  was  32.8  feet  above  the  low  water  of  1879.  The  flood  of  1881  reached  an 
elevation  of  894.1,  5  feet  lower  than  that  of  1882. 

On  April  25,  the  discharge  of  the  river  at  Moorhead  at  an  elevation  of  883.6i,  15i 
feet  b^low  extreme  high  water,  was  4,269  cubic  feet  per  second.  I  should  estimate 
the  flood  discharge  at  the  same  point  at  20,000  cubic  feet  per  second. 

It  will  be  noticed  in  comparison  between  the  elevations  at  Moorhead  and  Grand 
Forks  that  the  slope  during  the  flood  stage  is  less  than  at  low  wat«r,  the  difft-rence 
this  year  being  9.8  feet  less  at  high  water;  the  slope  between  Grand  Forks  aud  Pem- 
bina remains  about  the  same  as  at  low  water. 

At  Elm  River  (Quincy,  D.  T.)  the  flood  this  year  reached  kin  elevation  of  889.9,  30.2 
feet  above  the  low  water  of  1879 ;  the  flood  of  last  year  was  about  10  feet  lower. 

Eight  miles,  by  water,  below  Elm  River,  100  feet  above  the  Wild  Rice  River,  I  have 
taken  a  series  of  gaugings;  the  elevations  are  taken  from  the  Elm  River  gauge. 


i 

} 


.1 


Date. 


May  18 
23 
24 
26 
27 
29 


1882. 


Gauge  elevation, 


Diacbarge. 


81 843.4  (26.5  feet  below  flow!) 


Cubic  feft 

846.6  (23.3  feet  below  flood) 5  271 

644.6  (2r).3  fV et  below  flood)    i  4,ia 

4,0M 
3,71i» 
3,6*3 
3.39 
3.519 


844.6  (25.3  feet  below  flood) 
844.4  (25.5  feet  below  flood) 
844.2  (25.7  feet  below  flood) 
843.9  (26     feet  below  flood) 


I  should  estimate  the  flood  discharge  at  Elm  River  at  about  30,000  cubic  feet  per 
second. 

At  Caledonia  the  flood  reached  an  elevation  of  800.9 ;  the  low  water  of  1879  was 
821.3;  flood  stage,  39.6  feet  above  low  <\'ater.  The  gauge  kept  at  Grand  Forks  will 
give  a  good  idea  of  the  continuation  of  the  flood  at  Caledonia;  the  high  water  of  last 
year  was  10  feet  lower.  Mr.  Weston,  of  Caledonia,  informs  me  that  the  spring  floods 
usually  last  about  ten  days;  they  are  sometimes  caused  by  ice  gorges,  but  not  often. 

At  Grand  Forks  the  water  reached  an  elevation  of  828  feet,  42.5  feet  above  low 
water  of  1879 ;  the  gauge  reading  attached  will  show  the  duration  of  the  flood. 
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1825 


At  Pembina  the  wat^r  reached  an  elevation  of  789  feet.    The  lowest  water  of  which 

we  have  any  record  was  750.5  (taken  by  Lieutenant  Green  in  1879);  the  low  water  of 

1877  was  752.4 ;  range  at  Pembinai  38.5.    The  average  velocity  of  the  river  between 

Grand  Forks  and  Pembina  durine  the  flood  was  estimated  by  river  men  at  2  miles  an 

hour;  with  this  velocity  the  discnarffe would  be  between  40^000  and 50,000  cubic  feet 

per  second.    The  average  height  of  the  banks  at  Pembina  is  787.0.    Morris,  in  1877, 

collected  the  following  oigh-water  elevations: 

High  water. 

May  10,  1873 783.4 

April  26, 1874 770.0 

26,  1875 779.5 

22,1876 776.9 

1877 773.8 

June        1877 ! 779.1 

The  floo<l  of  this  3'ear  all  the  way  from  Moorhead  to  Pembina^  except  in  exceptionally 
high  localities,  extended  back  on  the  prairie  from  3  to  5  miles  and  firom  1  to  5  feet 
deep,  the  bottom-lands  in  the  immediate  vicinity  of  the  river  being  from  15  to  25  feet 
under  water ;  there  was  little  of  no  current  outside  of  the  original  channel  of  the 
river.  The  bed  and  banks  of  the  entire  river  from  Moorhead  to  Pembina  are  clay ;  a 
little  sand  is  carried  into  the  Red  River  by  the  Red  Lake  River,  but  is  foaud  only  a 
short  distance  below  the  outlet  of  that  stream. 

As  far  as  I  have  been  able  to  learn,  the  ice  this  year  had  nothing  to  do  with  the 
oigh  water ;  there  were  no  gorges  worth  mentioning,  and  the  flood  was  entirely  caused 
by  the  river  and  valley  being  inadequate  to  receive  and  discharge  the  vast  quantity 
of  water  that  came  from  the  melted  snow. 

Very  respectfully,  your  obedient  servant, 

R,  Davenport, 

ABsistant  Engineer, 
Capt.  Chas.  J.  Allex, 

Corps  0/ Engineers,  U,  8,  A, 


Gauge  readings  at  Grand  Forks,  Dakota,  during  the  flood  of  1882. 


1882. 
March 

April 


4 

31 

1 

2 

3 

4 

5 

6 

7, 

8. 

9. 

10 

11 

12 

13 

14 


Feet 

4.6 

5.3 

5.5 

5.5 

6.9 

8.2 

11.3 

15.3 

19.0 

22.3 

26.4 

30.4 

34.3 

36.8 

38.1 

40.7 


1882. 
April  15 
16 
17 
18. 
19. 
20. 
21 
22. 
23. 
24 
25 
26. 
27. 
28. 
29 


Feet. 
41.3 
42.2 
42.7 
4.3.0 
42.1 
41.3 
40.4 
39.4 
38.0 
37.4 
36.5 
35.4 
34.0 
33.1 
32.0 


0=81.400. 

703.5  added  to  0  of  gauge = height  above  the  sea. 

Gauge  readinge  at  Grand  Forks,  Dakota,  during  the  flood  of  1882. 


1882.  Feet    | 

May  1 31.1  i 

^  2 27.1 

3 25.8 

4 24.4 

5 23.1 

6 21.8 

7 20.6 

8 20.0 

9 20.3 

10 19.5 

11 19.3  j 

12 19.2  I 

0=81.400. 

703.5  added  to  0  =  height  above  the  sea. 

115  E 


1882. 
May  13 
14. 
15. 
16. 
17 
18. 
19, 
20. 
21. 
22. 
23. 
24. 


Feet 
19.2 
19.1 
18.9 
18.4 
18.2 
17.7 
17.1 
16.6 
16.2 
16.0 
15.6 
15.7 
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Gauge  readings  at  Mooi'head^  Minnetota,  during  the  fli^of  1882. 


5. 
6. 
7, 
H, 
9. 
10, 
U 
Vi 
13. 
14 
15 
16 
17. 
18 
19. 
20. 
21. 


1882.  Feet. 

April  4 12.1 

15.0 
17.9 


20.6 
23.7 
26.5 
28.6 
30.6 
30.6 
29.1 
27.9 
26.7 
26.1 
25.1 
23.9 
22.6 
21.0 
19.5 


0=165.071. 

703.5  added  to  0  =  height  above  the  sea. 


1882. 
April  22. 
23. 
24 
25 
26 
27 
28 
29 
30 
1 
2 
3 
4 


May 


6 

7, 
8. 
9 


COMMERCIAL  STATISTICS  RED  RIVER  OF  THE  NORTH,  BETWEEN  ABKRCHOM BIK,  I>Ai  1 

AND  BOUNDARY  lONE,  DURING  SEASON  OF  1880. 


Carried  by — 


AUop  Une  of  steamers  . . . 
GrandlB  line  of  steamers . 

Steamer  Selkirk 

Flat-boats  and  barges. ... 


Ponnds  car- 
ried down 
stream. 


5.258,854 

4. 497, 180 

13.596,000 

5, 150, 305 


Total. 


28.502,399 


Pounds  car- 
ried up 
stream. 


2,783,965 

16, 680, 097 

5,148,000 


Character. 


Wheat,  merchandise,  veoi 
Wheat,  mercbaodise,  lam^ 
Merchandise,  lomber.  aii4  *i'- 
Wheat,  Inmber,  mercbandw- 


24, 612, 062 


Total  pounds  up  and  down  stream,  53^14,461,  of  which  amount  27,009,003  ^ 
wheat. 

The  figures  ahove  were  kindly  furnished  hy  Alsop  Brothers  of  the  Alsop  li« 
B.  Shotwelly  agent  of  the  Grandin  line ;  and  Thomas  Owens,  clerk  of  steamer  Selt: 
During  1881  there  were  three  steam hoate,  eight  barges,  and  about  forty  fl»t-lK«t«' 
gaged  in  the  carrying  trade  between  Abercrombie  and  the  boundary  line.  Tlr ' 
rying  capacity  of  the  steamboats  and  barges  amounted  to  about  3,000  tons.  P^" 
1880  there  were  eight  steamboats  and  twenty-two  barges,  with  a  large  numbero/i 
boats,  engaged  in  the  commerce  of  the  river  between  Abercrombie  and  Winnip«  ' 
the  CaufiKlian  authorities  having  placed  an  embargo  on  American  steamers  roo^ 
in  their  waters,  the  result  was  that  five  of  the  steamers  with  their  barges  w«<*', 
drawn  and  afterwards  sold  and  transferred  to  parties  in  Manitoba.  The  Alsop  - 
have  this  season  added  another  steamboat  of  250  tons  burden  to  their  line,  with  btrt 
making  now  four  steamboats  and  fifteen  barges  plying  on  the  river. 

It  is  the  intention  of  the  Alsop  line  to  put  on  one  of  their  steamers  this  ftll  t«^ 
between  Abercrombie  and  Moorhead. 

The  Red  River  was  open  and  free  from  ice  for  a  period  of  two  hundred  and  two  ^. 

The  following,  taken  from  the  Fargo  Argus,  a  leading  journal  in  the  Red  RiTtf^ 
ley,  gives  a  good  idea  of  the  Red  River : 

"  The  Red  River  is  known  the  world  over^  but  it  is  usually  spoken  of  in  oonw^^ 
with  the  valley,  and  few  persons  stop  to  think  of  the  river  and  its  importance;  * 
few,  by  some  means,  obtain  an  exaggerated  idea,  and  vainly  imagine  that  it  ifl  a^** 
Amazon,  and  great  is  their  disappointment  and  chagrin  when  they  find  it  is«^ 
where,  in  many  places,  the  boats  plying  thereon  cannot  turn  around,  they  beitf 
much  longer  than  the  river  is  wide. 

"  The  Red  River  is  the  primary  cause  of  the  renown  obtained  by  this  entire  com'' 
the  annual  rising  of  the  waters  assisting  in  the  enriching  of  the  soil.  The  first  io^ 
of  the  section  was  the  running  of  the  flat-  boats  upon  the  river  and  trading  withtbei 
4ians.    The  commerce  of  the  present  day  is  large  and  important,  and  is  coiu^ 
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growing.  *  *  *  As  an  iiiBtaQce,  the  Grandin  arrived  here  the  first  of  last  week 
from  below,  and  among  Its  cargo  was  1,500  bushels  of  wheat,  in  sacks,  belonging  to 
small  farmers  along  the  river.  It  was  sold  for  $1.35  a  bushel,  and  the  proceeds  invested 
in  lumber,  which  was  shipped  down  the  river  the  next  night  upon  the  return  of  the 
boat. 

''The  Grandin,  upon  her  first  trip  down  this  season,  carried  |60,000  worth  of  farm 
machinery  for  one  firm,  and  this  came  from  the  general  agents  located  at  Fargo. 

''Most  of  the  merchants  in  the  small  towns  along  the  river  purchase  their  goods  of 
the  jobbers  here,  and  the  boats  fireqnently  take  out  eight  or  ten  car-loads  of  assorted 
merchandise  which  was  purchased  in  this  city. 

"The  lumber  trade  is  a  very  important  item,  as  a  great  amount  is  shipped  to  Win- 
nipeg and  other  down-river  towns  from  here.  The  Alsop  line  has  contracts  to  carry 
from  3,000,000  to  5,000,000  feet  from  here  to  the  capital  of  the  Manitoba  province  for 
one  firm  io  the  latter  place,  and  expect  to  complete  this  by  July  1.  Nine  hundred 
thousand  feet  have  already  been  shipped,  and  ninety-five  car-loads  are  now  unloaded 
ready  to  go  down.  They  have  also  carried  over  400  tons  of  miscellaneous  freight  this 
season. 

"The  Alsop  Brothers  say  that  local  enactments  of  the  Manitoba  legislature  greatly 
interfere  with  their  business.  It  seems,  from  what  they  say,  that  American  boats  can- 
not cross  the  border  farther  than  the  first  port  of  entry,  but  that  barges  and  flat-boats 
are  allowed  to  go  through  because  the  Winnipeggers  have  very  few  of  these  river 
necessities.  On  the  other  hand,  neither  steamers  nor  barges  can  come  this  side  of  Pem- 
bina. The  Messrs.  Alsop  say  they  would  like  to  have  the  river  on  both  sides  of  the 
line  free,  so  that  boats  could  do  business  either  in  Manitoba  or  here.  Now  they  load 
their  barges  here,  take  them  to  Pembina,  and  they  are  then  taken  in  tow  by  a  Win- 
nipeg steamer,  and  their  steamer  must  return  without  barges.  Then  they  have  to 
furnish  boats  for  the  trade  across  the  line  as  well  as  this  side. 

"The  last  trip  down  the  Grandin  carried  ten  car-loads  of  lumber  and  ten  of  general 
merchandise.  Last  year  the  Grandin  brought  up  :250,000  bushels  of  wheat- — 150,000 
from  the  Grandin  farm  and  the  remainder  for  outside  parties.  This  line  has  five 
barges,  two  having  been  built  this  spring  of  7,500  bushels  capacity  each. 

"The  Alsop  line  has  this  season  built  one  steamer,  the  Henry  W.  Alsop,  and  one 
barge,  and  will  have  two  more  upon  the  docks  in  a  few  days.  This  is  in  addition  to 
their  former  barges  and  the  steamer  Pluck.  Both  lines  are  having  all  they  can  d(}, 
and  report  a  very  brisk  and  increasing  river  traific." 

RED  RIVER  VALLEY— ITS  EXTENT. 

The  extent  of  the  re^on  known  as  the  Red  River  Valley  is  stated  as  about  Similes 
east  and  west  by  300  miles  north  and  south.  It  contains,  approximately,  67,500  square 
miles,  or  259,200,000  acres  of  land,  over  80  per  cent,  of  which  acreage  comprises  the 
finest  farming  land  for  the  production  of  cereals  and  stock-raising  in  the  world. 
Wheat,  com,  oats,  rye,  barley,  and, flax  are  raised  in  abundant  quantities,  and  with 
less  labor  than  in  the  older  States  and  Territories. 


V  8. 

CONSTRyCTION  OF  LOCK  AND  DAM  AT  GOOSE  RAPIDS,  ON  THE  RED 
RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

This  work,  its  necessities,  &c.,  were  given  in  my  report  for  the  year 
ending  June  30,  1881.  The  estimated  cost  is  $200,000.  Congress,  by 
act  approved  March  3,  1881,  appropriated  the  sum  of  $20,000  with 
which  to  commence  the  work.  This  sum  was  too  small  to  be  expended 
with  any  advantage  at  the  outset,  especially  on  account  of  the  high 
price  of  materials. 

"No  further  appropriation  having  as  yet  been  made,  it  is  not  possible 
to  propose  any  expenditure  for  the  present. 

With  an  already  improved  channel  above  the  site  of  the  dam  up  to 
Abercrombie,  and  the  improvement  of  the  stream  below  just  having  been 
commenced,  this  lock  and  dam  are  absolutely  necessary  to  the  people 
jf  the  valley  who  are  now  shipping  25  to  30  bushels  of  wheat,  by  river, 
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as  agaiDst  one  bushel  before  any  work  upon  that  stream  was  commeneed 
by  the  United  States. 

The  sum  of  $100,000  should  be  appropriated  by  the  next  Congress 
towards  pushing  this  most  important  work. 

The  Red  River  of  tlie  North  is  within  the  customs  district  of  Minnesota,  with  Pem- 
bina the  port  of  entry. 

The  amount  of  duties  collected  at  Pembina  and  Saint  Vincent  during  the  fiscal  lev 
ending  June  30,  1882,  was  $27,236.91. 

The  total  of  all  other  collections,  $8,432.08. 

For  commercial  statistics  of  the  Red  River  between  boundary  line  and 
Abercrombie,  Dak.,  see  annual  report  for  improvement  of  Bed  Bim 
of  the  North,  Minnesota. 

Money  statement. 

July  1,  1881,  amount  available t20,0(» 

July  1,  1882,  amount  available 20,000 

Amount  appropriated  by  act-passed  August  2,  1882 30,60i 

Amount  available  for  fiscal  year  ending  June  30, 1883 50, 009 

Amount  (eHtimated)  required  for  completion  of  existing  project 150,001 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,  1884 100, Off 


Vg. 

RESERVOIRS  UPON  THE  HEADWATERS  OF  THE  MISSISSIPPI  RIVER  AND 

ITS  TRIBUTARIES. 

My  last  annual  report  upon  reservoirs  (see  Appendix  W  9),  Repon 
of  the  Chief  of  Engineers  fop  1881,  stated  enough  of  the  history  of  tk 
appropriations  for  this  work  to  enable  one' to  understand  it  up  to  Juw 
30, 1881.  By  consulting  that  report  and  reading  with  care  my  thw 
progress  reports,  published  respectively  as  House  Ex.  Doc.  No.  54 
Forty-fifth  Congress,  third  session  ;  House  Ex.  Doc.  No.  39,  Forty-axti 
Congress,  second  session;  and  Senate  Ex.  Doc.  No.  48,  Forty-sixth  Oon  t 
gross,  third  session,  the  whole  matter  should  be  plain  to  any  one.        i 

The  final  commission  ordered  by  the  Department  of  the  Interior,  airf  | 
composed  of  Messrs.  Thomas  Simpson,  of  Winona;  Albion  Bamaitl,  of  i 
Minneapolis ;  and  Louis  Morell,  of  the  Interior  Department,  to  appraw  : 
the  value  of  Indian  property  likely  to  be  damaged  by  the  construction 
of  the  proposed  dams  at  Winnibigoshish  and  Leech  Lake,  made  their 
report  to  the  chief  of  the  Indian  Bureau  at  Washington.    Their  awaitl* 
being  accepted  by  their  departmental  received  orders  in  No  vemberlasi 
to  proceed  with  the  work.    I  placed  Mr.  Charles  Wanzer,  assistant  en 
gineer,  in  local  charge. 

An  advance  working  party  was  at  once  started  out  to  repair  roads  and 
bridges  between  Gull  Eiver  station,  on  the  Northern  Pacific  Eailroad, 
which  point  was  made  an  entrepot  for  supplies,  tools,  and  machinery, 
and  Leech  Lake  Agency ;  thence  across  Leech  Lake  to  the  head  of  Leeci 
Eiver ;  thence  across  the  swamp,  some  17  miles,  to  the  outlet  of  La^^ 
Winnibigoshish.  The  road  for  these  17  miles  was  cut  through  heayj 
timber  for  a  good  part  of  the  distMuce,  and  the  work  was  necessary  i» 
order  that  the  detour  across  the  portage  and  along  the  southerly  side  of 
Winnibigoshish  might  be  avoided.    Following  the  cutting  of  the  road? 
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the  Jieavy  work  of  forwardiug  supplies  and  tools,  engines,  boilers5  pumps, 
sawmill,  pile-drivers,  and  other  machinery  commenced.  It  ^as  neces- 
sary to  push  matters  vigorously,  in  order  to  take  advantage  of  the  ice 
for  crossing  Leech  Lake,  the  ground  to  the  eastward  of  it,  barely  pass- 
able even  when  frozen,  being  useless  for  teams  during  the  warm  months. 
Parties  were  set  at  work  getting  out  timber,  &c. 

Quarters,  sheds,  and  a  warehouse  were  constructed  as  rapidly  as  pos- 
sible, hay  secured  for  the  teams  and  cattle,  &c. 

The  transportation  of  supplies  for  the  workmen  from  Gull  Eiver  to 
Winnibigoshish  was  an  item,  as  was  the  cutting  and  banking  of  logs  to 
be  sawed  and  framed. 

The  lowest  offer  received  for  transportation  was  at  the  rate  of  $1.75 
per  hundredweight ;  for  cutting  and  banking  logs  at  $5  per  M  feet  B. 
M.,  and  with  guaranty  required  from  the  United  States. 

All  offers  were  rejected  and  the  work  was  done  by  the  United  States. 
We  performed  the  transportation  at  $1.49  per  hundred  weight,  26  cents 
per  hundred  weight  less  than  the  lowest  bid,  and  the  cutting  and  bank- 
ing logs  at  $2.31  per  M  feet  B.  M.,  or  $2.69  per  M  feet  B.  M.  less  than 
the  offer.  The  progress  of  tha  work  has  been  excellent.  The  report  of 
Mr.  Wanzer,  assistant  engineer,  who  is  entitled  to  great  credit  for  zeal, 
energy,  and  efficiency,  herewith,  gives  the  details  of  the  work  to  c(ate. 
The  services  of  Mr.  Albert  Wanzer,  overseer  on  the  work,  also  have  been 
highly  appreciated. 

The  award  of  the  commission  in  regard  to  the  Leech  Lake  dam  was 
also  rendered  in  October,  but  before  any  work  could  be  commenced  here 
it  was  necessary  to  obtain  releases  and  franchises  in  the  case  of  public 
lands,  and  withdrawal  from  market  of  certain  United  States  lands  for- 
merly thought  to  be  Indian  lands. 

Meddling  with  the  Indians,  causing  dissatisfaction  among  them,  had 
also  protnusted  the  commencement  of  work  on  this  dam  so  that  the  order 
to  begin  the  work  had  not  been  received  by  the  close  of  the  fiscal  year. 

Other  work  consisted  in  the  making  plans  and  sketches  for  other  pro- 
posed dams,  local  examinations,  ascertainments,  classifications,  i&c,  of 
lands  liable  to  overflow,  a  very  tedious  and  unsatisfactory  piece  of 
work,  assigned  to  the  charge  of  Mr.  C.  McClellan,  assistant  engineer, 
and  in  maintaining  meteorological  and  hydrometrical  observations. 

METEOROLOGICAL   AND   HYDROMBTBICAL   OBSERVATIONS. 

In  connection  with  survey  sand  studies  of  the  reservoir  system,  knowl- 
edge of  the  annual  as  well  as  monthly  quantity  of  precipitation  and 
evaporation  was  of  importance,  and  also  knowledge  of  the  discharge  of 
streams.  Statistics  of  rainfall  have  been  collected  from  the  records  of 
old  military  posts  in  Minnesota  and  Wisconsin;  from  records  in  the 
office  of  the  Surgeon-General  at  Washington  ;  from  the  records  of  the 
Chief  Signal  Officer  for  such  stations  as  Saint  Paul,  Duluth,  Pembina, 
Breckenridge,  &c.,  and  from  the  records  of  independent  stations  estab- 
lished by  this  office  at  Red  Lake,  Leech  Lake,  White  Earth,  Wausau, 
Wisconsin;  Crow  Wing  and  Taylor's  Falls.  The  information  thus  col- 
lected, assorted,  and  tabulated  is  interesting,  though  time  is  necessary 
in  which  to  get  such  information  into  the  best  shape. 

The  proportion  of  rainfall  and  melted  snow  that  actually  finds  its  waj' 
into  the  streams  (the  residue,  in  fact,  after  taking  out  the  items  of 
evaporation,  seepage,  absorption,  the  amount  for  the  sustenance  of 
plants,  &c,)  is  one  of  the  important  subjects  undergoing  investigation. 
Threemeasnringstations  have  been  established,  viz,  one  at  Crow  Wing, 
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ou  the  Mississippi  Kiver ;  one  ou  the  Crow  Wing  Eiver,  a  short  distauoe 
above  its  roouth ;  and  one  at  a  point  about  6  miles  above  Taylor's  Fsklls, 
on  the  Saitit  Croix  River.  Observers  at  these  stations  measure  the  flow 
of  these  streams  daily,  and  are  provided  with  apparatus  also  for  noting 
the  rainfall  and  evaporation.  Mr.  J.  B.  Parkinson,  assistant  engines, 
has  been  in  immediate  charge  of  these  observations. 

The  object  of  the  reservoir  work  is  stated  in  my  last  annual  report 
for  1881. 

The  cost  of  the  project,  irrespective  of  damages  (an  uliknown  sum),  a8 
^ven  in  my  third  progress  report  upon  the  reservoirs,  is  $1,809,083,50. 
When  I  say  that  cost  of  damages  is  unknown,  I  mean  that  I  can  give 
the  acreage  of  overflow  by  assuming  a  good  margin,  the  manner  q[ 
which  has  been  described  by  me  heretofore ;  but  the  cost  of  the  acreage 
or  water-powers  interfered  with,  or  such  buildings,  temporary  or  other- 
wise, as  may  be  destroyed,  I  have  never  pretended  to  give,  being:  unable 
to  do  so.  Any  one  who  deals  in  real  estate  can  understand  this,  and 
it  is  for  those  who  can  appreciate  these  facts,  whether  real  estate  dealers 
or  not,  that  these  remarks  are  made. 

Amounts  ax)propriated  to  date  ai-e : 

Act  approved  Jaue  14,  1880 175,000  00 

Act  approved  March  3,  1881 150,000  00 

1225, 000  00 

Allotment  per  letter  from  Office  Chief  of  Engineers,  November  9,  1881. ..  1, 572  15 

Allotment  per  letter  from  Office  Chief  of  Engineers,  January  20,  18Bz 176  00 

Award  to  Indians  for  damages  in  connection  with  the  building  of  Lake 
Winniblgoshish  Dam,  letter  from  Office  Chief  of  Engineers,  November 

8,  1881 8,393  30 

Award  to  Indians  for  damages  in  connection  with  the  building  of  Leech 

Lake  Dam,  letter  from  Office  Chief  of  Engineers,  January  20,  1882  ....         7, 073  60 
Allotted  for  meteorolgical  observations,  borings,  examinations,  &^c.,  let- 
ter from  Office  Chief  of  Engineers  May  27,  1881 7,500  00 

Amount  available  June  30,  lf*r<2 •140,713.06 

The  present  Congress  having  made  no  appropriation  for  this  work 
for  the  next  fiscal  year,  I  am  nnable  to  say  anything  about  work  for 
the  coming  year.  The  sum  of  $500,000  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  June  30, 1884,  if  this  work  is  to  be  continued, 
and  if  all  legal  ditficulties  be  removed.  The  principal  difficulties  remain- 
ing are: 

1.  Inadequacy  of  legislation  affecting  Indian  reservations. 

2.  Omissions  in  statutes  of  Wisconsin  providing  for  condemnation  of 
land  for  United  States  purposes. 

3.  Failure  of  act  of  Wisconsin  legislature  to  specify  or  propose  dis- 
tinctly in  act  approved  March  16,  1880,  withdrawing  from  sale  State 
lands  liable  to  damage,  &c.,  terms  of  settlement  for  such  with  the  Uni- 
ted States. 

For  commercial  statistics  reference  is  made  to  reports,  Falls  of  Saint 
Anthony,  Mississippi  River,  above  the  Falls;  Saint  Croix  River  and 
Chippewa  Eiver,  Wisconsin. 


*  It  18  not  koowu  at  this  writing  whc^ther  the  amounts  awarded  to  Indians  for  dam- 
iiges  in  connection  with  the  building  of  Lake  Winnibigoshish  Dam  and  Leech  Lake 
Dam  are  to  be  paid  from  the  a]»propnatiou  for  rcnervoirs.  If  so,  then  the  anioant 
available  June  :50,  1882,  will  be  ^125,246.15. 
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Money  statement, 

ruly  1,  1S81,  amount  available , ♦'222,884  91 

Faly  1, 1882,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  l&l $73, 389  65 

Fuly  1,  1882,  outstanding  liabilities 8,782  21 

82, 171  86 

luly  1-,  1882,  amount  available 140,713  05 

imount  appropriated  by  act  passed  AugUHt  2,  1882 300, 000  00 

imount  available  for  fiscal  year  ending  June  30,  1883 440, 713  05 

imonnt  ^estimated)  required  for  completion  of  ezistinc' project 1, 284, 088  50 

Amount  tnat  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 .  500, 000  00 


report  of  mr.  charles  wanzeu,  assistant  engineer. 

^  Engineer  Office,  United  States  Army, 

Saint  Paul,  Minn.,  June  30,  1882. 

Sir  :  The  report  of  the  work  accomplished  under  ray  charge  during  the  last  fiscal 
fHAT  upon  the  reservoirs  at  the  headwaters  of  the  Mississippi  River  is  herewith  re- 
ipectfully  submitted. 

The  work  during  the  year  upon  the  Mississippi  River  reservoirs  proper  has  consisted 
n  the  getting  up  of  the  lists  of  lands  liable  to  overflow  by  the  Duiiding  of  the  five 
■eservoirs  on  its  headwaters,  and  obtaining  the  ownership  of  said  lands  and  releases 
4>  the  government  for  any  claims  for  damages  resulting  from  their  occupancy  and  flow- 
ige  by  the  United  States. 

The  obtaining  of  the  releases  has  required  much  time  and  labor. 

After  ascertaining  the  description  of  lands  owned  by  the  government  and  liable  to 
>verfiow,  it  became  necessary  to  find  the  names  of  parties  to  whom  any  other  lands 
pliable  to  overflow)  had  been  sold  by  the  government,  and  then  to  trace  their  titlea 
town  to  present  ownership,  and  fi'om  these  last  parties  releases  were  obtained. 

Thus  far  no  remuneration  has,  on  the  Upper  Mississippi,  had  to  be  made  to  any 
srivate  parties,  all  having  interests  in  that  section  bein^  willing  to  do  their  part 
ioward  inaugurating  the  building  of  the  reservoirs  by  {^ving  free  possession  of  tneir 
ands  for  flowage  purposes  to  the  United  States ;  but  still  the  cost  of  obtaining  satis- 
factory titles  aud  information  of  ownership  has  been  great. 

What  the  cost  of  liquidating  the  damages  for  the  Pine  River  and  Gull  Lake  i*eser- 
roir  lands  will  be  is  not  yet  known;  but  undoubtedly  these  will  present  more  difli- 
mlties  than  those  on  the  Upper  Mississippi  River  proper,  on  account  of  the  lands  be- 
ng  owned  in  small  parcels  by  diflfereut  individuals,  while  on  the  Mississippi  River  re- 
eases  for  large  tracts  belonging  to  a  single  firm  could  the  more  easily  be  obtained. 

As  a  result,  voluntary  releases  have  been  obtained,  with  some  few  exceptions,  from 
ill  private  parties  owning  lands  surrounding  the  Winnibigoshish,  Leech,  Vermillion, 
^luu,  and  Pokegama  reservoirs. 

The  lands  around  the  proposed  reservoirs  of  Gull  Lake  and  Pine  River  have  been 
isted  and  described,  but  so  far  no  releases  in  these  sections  have  been  obtained. 

The  damages  resulting  to  lands  on  the  Leech  and  Winnibigoshish  Indian  reserva- 
tions were  ascertained  by  a  commission  appointed  by  the  Intc^rior  Department,  aud  an 
iward  made  by  £hem  is  supposed  to  settle  all  Indian  claims  for  damages  that  may  arise 
rom  the  building  of  the  Winnibigoshish  and  Leech  Lake  reservoirs. 

The  building  of  the  Vermillion  and  Mud  Lake  reservoirs  will  to  a  small  extent  over 
low  some  lands  on  the  Indian  reservation,  and,  should  their  early  building  be  proba- 
)Ie,  it  would  seem  that  an  early  settlement  should  be  made  with  the  Indians  in  some 
vay  for  the  slight  damages  their  reservations  mi^ht  receive  from  the  resulting  over- 
low.  I  respectfully  mention  this  merely  as  a  point  that  may  arise,  not  that  any  ac- 
rual  damages  will  in  my  opinion  accrue  to  these  small  amounts  of  low  river- bottom 
ands. 

On  December  25,  1881,  under  your  onlers,  I  left  Saint  Paul  with  a  small  party  to 
tommence  operations  on  the  building  of  the  Lake  Winnibigoshish  reservoir  ;  a  party 
o  repair  the  old  road  from  Gull  River  to  Leech  Lake  and  to  cut  a  new  road  for  winter 
ise  from  the  foot  of  Leech  Lake  to  the  dam-site  at  the  foot  of  Lake  Winnibigoshish, 
laving  started  out  early  in  December.  The  cutting  of  the  new  road  was  considered 
lecessary  in  order  to  shorten  the  haul  of  supplies,  and  also  to  avoid  the  exposure  to 
nen  and  teams  that  would  have  to  be  encountered  bj'  hauling  on  the  ice  over  Lake 
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Winnibigosliisli.    This  new  road  was  completed  on  January  5^  1882, 17  miles  beixig 
the  length  of  the  newly-made  road,  and  the  average  cost  per  mile  being  $44.65. 

On  January  9. 1882,  the  first  tree  was  cut  and  the  building  of  shelter  for  stock  and 
men  commenced.    Also^  on  that  date,  the  first  load  of  freight  and  supplies  arriTed  si 
the  dam-site,  through  from  Gull  River.    Since  January  9,  the  following  biiildinss  ani 
4|uarters  have  been  constructed:  Two  bams,  sizes  30  by  40  feet,  material  nsed  bdnf 
lugs;  four  sleeping  quarters,  sizes  18  by  40  feet  and  24  by  40  feet;   one  eatiDg-bonse. 
size  24  by  40  feet;  one  kitchen,  size  18  by  24  feet;  two  warehouses,  sizes  24  by  40  fe^ 
nnd  22  by  28  feet ;  one  ice-house,  size  30  by  30  feet;  two  blacksmith  shops,  sizes  84  bT 
30  feet ;  one  saw -mill  building,  size  35  by  85  feet ;   one  tool-house,  size  24  by  24  feet: 
one  building  for  headquarters  for  assistant  engineer  and  business  oflSce  in  oondacting 
the  work,  and  also  intended  to  be  used  as  permanent  quarters  for  the  dam- tender  sfUi 
completion  of  the  work,  size  24  by  36  feet.    All  the  above  buildings  are  constrocted  of 
loffs  with  the  exception  of  the  last  mentioned,  which  is  built  of  rough  boards  and  hai 
a  shingle  roof.    The  roofs  of  other  buildings  are  mad6  of  boards  and  Covered  ^rith  tar- 
paper  to  make  them  more  easily  shed  rain.    The  total  cost  of  labor  and  material  nse^ 
in  constructing  buildings  is  92,117. 

Three  barges  have  been  built,  two  of  which  are  80  feet  long,  15  feet  wide,  and  wit^ 
a  depth  of  4  feet  6  inches,  and  one  for  use  in  pile-driving,  the  size  of  whicb  is  18  br 
40  by  3  feet  depth  of  hold.  One  steamboat  has  been  purchased  and  is  now  at  woik 
transporting  material  and  supplies.  Size  of  steamboat  is  111  feet  over  all.  Cost  wia 
$6,500. 

It  was  deemed  advisable  to  lay  in  during  the  winter,  as  far  as  possible,  all  noceesarr 
supplies  and  material  to  be  used  in  constructing  the  reservoir.  Informal  proposals 
were  received  from  various  parties  offering  to  do  this  work  for  the  government.  Tbi 
lowest  bid  offered  was  at  the  rate  of  $1.75  per  100  pounds  from  the  railroad  at  Gull 
River  to  the  dam-site.  All  bids  were  rejected  on  the  grounds  that  the  prices  demanded 
were  excessive,  and  accordingly  the  government  undertook  to  do  the  work  both  bj 
private  bargain  and  by  teams  and  labor  hired  by  the  day.  The  lack  of  snow  dniiii| 
the  months  of  January  and  February  added  materially  to  the  expenses  of  the  trans- 
portation. 

Five  hundred  and  nine  thousand  four  hundred  and  twenty-six  pounds  of  freight 
(including  provisions,  tools,  materials,  and  plants)  were  hauled  to  the  work,  a  distanee 
of  105  miles,  at  a  total  cost  per  100  pounds  of  $1.49. 

One  million  five  hundred  and  ninety-one  thousand  eight  hundred  and  fourteen  feel 
(board  measure)  of  logs  were  cut  and  banked  during  the  winter.  This  work  was  done 
on  the  Mississippi  River  near  its  inlet  into  Lake  mnnibigoshish^  on  the  west  side  of 
the  lake.  The  greater  part  of  these  logs  are  of  white  pine  and  of  good  qdality.  Cost 
of  cutting  and  banking  the  logs  was  at  the  rate  of  $2.31  per  thousand  feet.  The  low- 
est price  for  which  this  work  was  offered  to  be  done  by  contract  was  $5  per  thousand 
feet,  which  bid  was  also  rejected,  and.  as  it  has  turned  out,  the  government  has  been  able 
to  do  the  work  for  less  than  one-half  of  prices  offered  by  contractors. 

The  steamboat  tows  these  logs  (made  into  rafts)  across  the  lake  to  the  dam-site. 
where  they  are  sawed  by  the  mill  now  built  and  located  there  by  the  United  States. 
One  million  feet  of  these  logs  have  been  already  towed  to  the  miil  and  800,000  feet  of 
these  have  been  sawed  into  dimension  material  for  use  in  construction  of  the  dam. 
The  cost  of  sawing  is  about  ^.25  per  thousand  feet. 

Fifteen  hundred  piles  for  foundation  and  sheet-piling  supports  have  been  cut  and 
banked  and  delivered  at  the  work. 

Two  hundred  and  fifty  tons  of  ice  were  gathered  and  housed  during  the  winter  for 
the  use  of  the  men  engaged  on  the  work. 

Four  hundred  and  K)rty  bushels  of  charcoal  have  been  burned  and  niannfactnred: 
cost,  20  cents  per  bushel. 

Throe  hundred  and  ten  cords  of  woo<l  have  been  cut  and  banked  for  the  use  of  the 
steamboat  and  mill,  &c.     Average  cost  per  cord,  $1.50. 

The  first  pile-driving  on  the  dam  commenced  on  April  22,  since  which  time  about 
400  piles  have  been  driven  and  1,000  sheet-piles  have  been  used  in  building  cofifer-dam?. 
Of  all  these  piles  accurate  records  of  fall  and  wei<jht  of  ram  and  penetration  of  piles 
have  been  kept,  in  accordance  with  your  instnictions. 

Ten  thousand  cubic  yards  of  earth  have  been  excavated  for  foundations. 

Eleven  hundred  cubic  yards  of  puddle-wall  have  been  placed  iu  the  dam. 

Five  thousand  cubic  yards  of  earth  embankment  have  been  made  in  the  dam,  exclu- 
sive of  puddle- wall. 

One  hundred  and  sixty  feet  of  west  end  of  dam  is  about  completed,  and  260  feet 
more  have  been  cotter  dammed  and  all  porous  and  dangerous  material  has  beer, 
removed,  and  the  puddle  wall  and  embankment  is  now  being  placed  in  position. 

Two  hundred  and  sixty  cubic  yards  of  rock  have  been  gathered  and  broken  to  proper 
size  for  ripraj)  and  filling  for  crii)8. 

The  necessary  plant  for  this  work  is  large  and  was  hauled  by  teams  over  the  road 
during  the  winter.    The  total  cost  of  plant,  including  steamboat,  saw-mill,  pnmpe. 
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and  pnmp*engine8,  pile  drivers,  and  all  materials,  sach  as  lines,  blocks,  shovels,  &c. 
is  about  §24,000. 

I  believe  that  from  this  time  the  construction  of  the  dam  will  proceed  very  rapidly. 
Prior  to  this  time,  the  getting  ready  to  do  work  has  consumed  much  of  the  labor  of 
the  force  employed. 

The  starting  of  so  large  a  piece  of  work  at  such  a  distance  from  any  of  the  ordinary 
business  facilities  has  been  necessarily  slow  and  expensive.  But  I  see  no  reason  why 
with  ordinary  good  fortune  the  work  may  not  be  nearly,  if  not  entirely,  completed 
this  fall,  and  for  the  amount  of  money  originally  estimated  by  you.  Any  other  res- 
ervoir on  the  Upper  Mississippi  could  now  be  started  with  far  greater  ease  and  lesa 
expense  as  to  plant  than  has  been  required  in  commencing  the  work  at  Lake  Win- 
nibiffoshish;  and  the  experience  derived  from  doing  this  work  by  days' labor  will 
enable  the  government  to  profit  by  the  past  and  possibly  do  better  in  the  future.  The 
cost  of  all  materia],  labor,  and  provisions  of  all  kinds  has  very  much  increased  during 
the  past  year,  which  will  add  materially  to  the  cost  of  the  work. 

Indians  have  been  employed  on  the  work  to  as  great  an  extent  as  economy  would 
dictate,  and  they  have  generally  proved  themselves  faithful  and  satisfactory  laborers* 
Very  respectfully,  your  obedient  servant, 

Charles  Wanzer, 

A88%siant  Engineer, 

Capt.  Chas.  J.  Allen, 

Carps  of  Engineers,  U,  S,  A. 


V  10. 

^UBVEYS  FOR  RESERVOIRS   AT  SOURCE  OF  THE  MISSISSIPPI  AND  ITS 

TRIBUTARIES. 

As  stated  in  my  last  aiiDual  report  it  is  necessary,  in  order  to  meet 
incidental  questions  that  are  constantly  arising,  to  continue  hydrological 
observations  at  the  outlets  of  several  well-defined  basins,  to  make  bor- 
ings at  the  sites  of  reservoirs  where  such  have  not  yet  been  made,  to 
recontour  some  of  the  sites,  to  work  up  records,  data,  maps,  drawings, 
and  estimates.  The  cost  of  such  examinations  for  one  year  would  be 
about  $49,000,  as  stated  in  the  last  annual  report. 

There  being  no  appropriation  for  such  work  during  tbe  last  fisca! 
year,  nothing  of  the  sort  was  done  under  this  head. 

Amount  than  can  be  profitably  expended  in  fiscal  year  endiog  June  30, 1884.  $49,  OOO 


V  II. 

EXAMINATION  OF  CANNON  RIVER,  MINNESOTA,  WITH  A  VIEW  TO  ITS 
BEING  ADDED  TO  THE  RESERVOIR  SYSTEM  OF  THE  UPPER  MISSIS- 
SIPPI. 

Engmneee  Office,  XJ.  S.  Army, 
Saint  Paul,  Minn,,  December  9,  1881. 

General  :  I  have  the  honor  to  render  the  following  report  upon  the 
examination  of  the  Cannon  River,  as  rei|uired  by  the  terms  of  section  2^ 
river  and  harbor  act,  approved  March  3, 1881.    The  act  reads : 

The  headwaters  of  the  Cannon  River,  in  Minnesota,  with  a  view  that  the  same  may 
be  added  to  the  reservoir  system  of  the  Upper  Mississippi. 

The  amount  of  funds  available  from  the  general  appropriation  for 
examinations  and  surveys  being  necessarily  small  in  proportion  to  the 
work  required,  a  general  examination  of  the  most  prominent  parts  of 
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the  Gannon  Kiver  basin  only  could  be  made  in  connection  with  a  stadj 
of  existinfi:  State  and  county  maps  and  some  data  extant. 

Mr.  J.  P.  Frizell,  assistant  engineer,  was  charged  with  the  immediate 
examination  of  the  ground. ,  His  report  is  herewith. 

By  inspection  of  the  report  it  appears  that  the  drainage  area  triba- 
tary  to  the  river  is  about  1,350  square  miles. 

The  average  annual  precipitation  at  Saint  Paul  is  about  30  inches, 
and  assuming  that  the  precipitation  over  the  drainage  area  of  the  Gannon 
Eiver  is  not  less  than  that  at  Saint  Paul,  and  that  one-third  of  it  finds 
its  way  into  the  stream,  we  should  have  an  annual  supply  of  about 
31,350,000,000  cubic  feet,  equivalent  to  a  uniform  discharge  of  about 
1,000  cubic  feet  per  second  throughout  the  year. 

Assistant  Frizell  notes  the  waste  in  the  eatly  part  of  the  past  season 
of  something  over  3,000,000,000  of  cubic  feet  of  water  at  Faribault  alone 
for  want  of  means  to  control  and  utilize  it  in  the  interest  of  mills  at  tiiaC 
point,  equivalent  to  about  110  cubic  feet  per  second  for  an  entire  year, 
or  for  100  days  about  400  cubic  feet;  and  is  of  opinion  that  reservcnr 
capacity  for  upwards  of  5,000,000,000  cubic  feet  can  be  obtained  at  the 
lakes  feeding  the  stream  above  Northfield. 

Until  full  examinations  and  surveys  can  be  made,  however,  nothing 
like  a  definite  estimate  of  the  public  benefit  to  be  derived  from,  or  the 
oost  of,  such  reservoirs  can  be  rendered. 

The  low-water  discharge  of  the  Cannon  Eiver  is  not,  at  present, 
known. 

In  a  report  upon  this  stream,  published  as  House  Ex.  Doc.  No.  58, 
Thirty-ninth  Congress,  second  session,  1867,  a  gauging  is  reported  at  a 
point  just  above  the  mouth  of  the  Little  Cannon,  showing  a  discharge 
of  about  40,000  cubic  feet  per  minute,  or  about  666  cubic  feet  per  second 

The  corresponding  discharge  into  the  Mississippi  would,  of  course,  be 
greater. 

The  stage  of  water  at  the  time  the  gauging  referred  to  was  made  was 
above  that  of  low- water. 

An  increment  of  a  few  hundred  cubic  feet  per  second  to  the  low- 
water  discharge  of  the  Mississippi  Eiver  below  the  mouth  of  the  Can- 
non would  not,  of  itself,  be  of  value  to  the  navigation  of  the  former. 

If  the  reservoir  system  ever  attains  the  development  of  which  it  is 
believed  capable,  the  Cannon,  like  other  streams  of  similar  size  and 
watershed,  would  necessarily  be  included. 

The  power  of  the  stream  is  now  largely  utilized  in  operating  flouring 
mills  at  Morristown,  Faribault,  IS'orthfield,  and  other  points,  and  it  seeim 
more  than  probable  that  reservoirs,  to  be  operated  solely  in  the  interest 
of  navigation,  would,  at  this  present,  be  more  detrimental  to  the  min- 
ing interests  than  of  benefit  to  the  public. 

The  report  of  Mr.  Frizell  and  the  letter  of  Mr.  Bean,  herewith,  fur- 
nish evidence  of  the  manufacturing  interests  dependent  upon  the  power 
of  the  stream.  No  statistics  i)ertaining  to  the  Mississippi  have  been 
presented,  as  such  are  contained  in  the  reports  of  the  officer  in  charge 
of  the  improvement  of  that  river. 

1  inclose  with  this  a  sketch  of  the  river  and  its  sources  above  North 
field,  drawn  on  a  scale  of  one-third  inch  to  the  mile. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 

Captain  of  Engineers. 

Brig.  Gen.  H.  G.  Weight, 

Chief  of  EngineerSj  U.  8.  A. 
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KEl'OltT  OF   MR.   J081:PII   P.    FRIZELL,    ASSISTANT  ENGIXKER. 

United  States  Engineer  Office, 

Saint  Paul^  Minn.^  Aiigu9t27f  1B81. 

Sir  :  Cannou  River  rises  iu  Rice  County,  Minnesota,  being  the  outlet  of  Shields  Lake. 
It  flows  westerly  into  Le  Sueur  County,  then  turning  to  the  eastward  re-enters  Rice 
County,  and  passing  through  Rice,  Dakota,  and  Gooahue  counties  joins  the  Missis- 
sippi at  Redwing,  some  40  miles  below  Saint  Paul. 

It  drains  an  area  of  about  1,350  square  miles,  lying  mostly  300  or  400  feet  above  the 
Mississippi  at  Redwing. 

As  mignt  be  expected,  the  waters  furnish  in  this  descent  numerous  opportunities  for 
the  development  of  water  po^er.  Mills,  devoted  mainly  to  the  manuracture  of  flour, 
are  in  operation  at  many  points  on  the  stream,  notably'  at  Morristown,  Faribault,  Can- 
non City,  Dundas,  Northneld,  Waterford,  Granville,  and  Cannon  Falls.  The  owners 
of  these  mills  are  associated  in  what  is  called  the  Qannon  River  Manufacturers'  Asso- 
ciation, a  corporation  originally  chartered  by  the  State  of  Minnesota  under  the  name 
of  the  Cannon  River  Improvement  Company,  for  the  purpose  of  making  the  river  nav- 
igable by  means  of  locks  and  dams.  Its  present  purpose  is  the  improvement  of  the 
river,  in  respect  of  ^ater  power,  by  the  construction  of  storage  reservoirs.  Some  sur- 
veyH  have  been  made  by  this  company,  the  results  of  which  have  been  communicated 
to  me  by  their  engineer,  Mr.  R.  H.  L.  Jewett,  and  form  a  part  of  the  data  of  this 
report. 

It  is  understood  to  be  at  the  instance  of  this  association  that  these  examinations  are 
made,  they  alleging  that  reservoirs  on  this  stream  would  be  as  beneflcial  to  the  Mis- 
sissippi as  at  any  other  point,  and,  at  the  same  time,  would  be  of  great  incidental 
benefit  to  the  manufacturing  interests  on  the  stream. 

In  accordance  with  your  instructions,  I  have  visited  and  examined  nearly  all  the 
lakes  suggested  as  reservoirH,  and  havd  procured  and  studied  the  coiiuty  maps  of 
this  region,  from  which  much  valuable  inioruiation  is  derived. 

The  peculiarity  of  the  upper  part  of  this  stream  is  a  chain  of  lakes  through  which  it 
flows  at  intervals,  during  the  first  50  miles  of  its  course.  It  issues,  as  above  stated, 
from  Shields  Lake,  which  lies  in  close  proximity  to  Mud  Lake  and  Lake  Mazaska. 
The  three  together  cover  something  like  4  squar«'  miles.  The  last-named  lake  has  no 
open  connection  with  the  others,  though  one  could  easily  be  made.  • 

These  lakes  conjuian<i  but  a  small  drainage  area,  and  wouhl  probably  be  of  little 
value  as  reservoirs. 

Next  below  comes  Rice  Lake,  containing  some  300  acres.  Then  comes  Lake  Dora, 
containing  some  700  acres,  which  might  be  flowed  by  a  dam  across  the  Cannon,  form- 
ing, with  ad,>acent  marshes,  a  i^servoir  of  probably  1,000  acres.  Farther  down,  we 
come  to  Lake  Gorman,  containing  some  500  acres,  which  might  be  raised  15  feet,  form- 
ing, with  adjacent  lakes  and  marshes,  a  reservoir  of  over  1,000  acres  in  area.  Next 
we  come  to  Sabre  Lake,  containing  some  275  acres,  that  might  be  flooded  to  the  depth 
of  12  or  15  leet.  Next  comes  Lake  Tetonka,  con  aiuing  over  1,400  acres,  and  Sakatah, 
of  about  the  same  area. 

These  coul<l  both  be  raised  by  a  single  dam,  the  only  serious  impediment  to  such  a 
project  being  the  little  village  of  Waterville,  at  the  head  of  Lake  Sakatah. 
This  might  be  defended  by  a  dike  and  drained  by  windmills  at  a  moderate  expense. 
Next  below  the  last-nanie<l  conies  Cannon  Lake,  containing  1,300  acres,  then  Wells 
Lake,  containing,  with  adjacent  marsbes,  some  500  acres. 

These  are  both  controlled  by  the  dam  of  the  Polar  Star  Mill,  at  Faribault,  which 
might  be  raised  considerably  higher.  All  these  lakes  lie  on  the  main  stream,  which 
would  probably  supply  all  the  water  that  the  lakes  could  hold  at  any  practicable  eleva- 
tions of  their  surfaces. 

The  following  lakes  lie  on  tributary  steams,  namely:  at  the  head  of  the  Little 
Cannon,  which  enters  the  main  stream  above  Lake  Tetonka,  are  Lakes  Jeft'erson,  Ger- 
man, and  Bossuot,  all  controllable  by  one  dam  and  containing,  in  the  aggregate,  with 
adjacent  marshes,  about  4,000  acres.  Horseshoe  Lake,  discharging  into  the  Cannou 
below  Lake  Sakatah,  contains  over  400  acres,  and  could  be  raised  6  feet  or  more  by  a 
very  inexpensive  dam. 

Mad  Lake,  at  the  head  of  Devil  Creek,  contains  over  400  acres,  and  commands  a  con- 
siderable drainage  area.  Roberd's  Circle  and  Union  lakes  contain,  in  the  aggregate, 
over  2,000  acres,  and  command  considerable  drainage  grounds.  The  first  discharges 
into  the  Cannon  above  Faribault;  the  two  latter  between  Faribault  and  Northfield. 
There  are  no  sites  foi'  reservoirs  ou  the  main  stream  below  this  point.  The  Straight 
River  joins  the  Cannon  at  Faribault.  This  drains  a  region  of  some  400  square  miles  in 
area,  being  nearly  the  whole  of  Steele  County.  No  eligible  sites  for  reservoirs  are 
known  to  exist  on  this  stream. 

From  the  dimensions  of  the  wasteway  of  the  Polar  Star  Mill,  at  Faribault,  and  the 
statements  of  the  proprietors  as  to  the  depth  and  duration  of  the  flow,  it  appears  that 
something  over  3,000,000,000  of  cubic  feet  of  water  ran  to  waste  there  in  the  early  part 
of  the  present  season,  calling  for  a  reservoir  capacity  of  4,000,000,000  or  5,000,000,000, 
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in  order  to  redace  the  stream,  at  that  point,  to  a  nniform  Tolume  at  all  aeasona.  TV 
indications  are  that  this  amount  could  be  obtained  at  the  several  lakes  above  id» 
tioned. 

The  snbsoil  throughout  this  entire  region  is  a  clay  grftvel,  furnishing  excellent  fo» 
dations  for  hydraulic  embankmente,  and  admirable  material  for  the  constractioB  4 
the  same. 

The  fall  from  Faribault  to  the  Mississippi,  as  appears  by  the  levels  of  the  Milwanka 
and  Saint  Paul  Railroad^  is  something  over  300  roet. 

There  can  be  no  question  as  to  the.  value  of  this  system  of  reservoirs  to  the  manii 
facturing  interests  on  the  Cannon  River.  The  quantity  of  water  wasted  at  the  Poia 
Star  Mill  would,  if  impounded  in  reservoirs  and  drawn  according  to  necessity,  foxiuU 
100  cubic  feet  per  second  for  an  entire  year.  The  numerous  mill-ponds  on  the  streai 
in  connection  with  the  great  reservoirs  of  Wells  and  Cannon  lakes,  immedi»tely  abov 
Faribault,  would  fumisn  the  means  of  concentrating  this  quantity  into  the  vrorkiii 
hours  of  the  secular  day,  giving  for.  purposes  of  water  x>ower  200  cubic  feet  per  aecon 
This,  on  the  total  fall  above  stated,  would  give,  after  making  due  allowance  for  losses* 
head,  nearly  5,000  horse-powers,  worth,  for  milling  purposes,  about  $100,000  per  annm 
though  this  by  no  means  represents  the  total  increase  of  power  due  to  such  a  sysfee 
of  reservoirs.  This  estimate  assumes,  of  course,  that  the  system  of  reserroirs  ooaldt 
used  wholly  in  the  interest  of  manufacturing,  and  that  the  entire  fall  of  the  stream  i 
utilized,  as  it  undoubtedly  will  be  in  a  few  years. 

The  above  refers  to  the  system  of  reservoirs  above  Faribault.  Those  which  dlschai| 
into  the  river  below  that  point  would  be  of  additional  benefit.  It  most  be  remei 
bered  that  a  stream  flowing  from  a  clay  region  like  this  is  much  more  sosoeptible  < 
benefit  from  reservoirs,  and  much  less  valuable  for  mill  purposes  without  sacb  aga 
cies,  than  a  stream  flowing  from  a  sandy  district.  The  ground  acts  as  a  reservoir  tsi 
much  greater  extent  in  the  latter  case  than  the  former,  and  the  fluctuations  of  Tolnnt 
do  not  take  so  wide  a  range. 

As  to  the  benefit  to  the  navigation  of  the  Mississippi  to  be  expected  from  this  s^ 
tern  of  reservoirs,  it  is  to  be  observed  that  the  opportunities  offered  here  for  the  s(« 
age  of  a  limited  quantity  of  water  are  perhaps  as  good  as  some  that  have  been  ezas 
ined  and  surveyed.  A  system  of  reservoirs  on  a  sufficiently  extended  scale  toredw 
the  flow  of  the  Upper  Mississippi  to  uniformity,  or  any  decided  approach  thereto,  woik 
necessarily  include  these  sites.  No  occasion  can  be  perceived,  nowever,  for  immei 
ate  action  In  the  matter,  as  more  favorable  sites  have  oeen  surveyed  in  sufficient  nm 
ber  to  absorb  all  the  funds  likely  to  be  devoted  to  this  use  for  many  years. 

As  to  whether  this  system  of  reservoirs  could  at  the  same  time  be  of  full  benefit  i 
the  Mississippi  River  and  also  to  the  interests  of  manufacturing  on  the  Cannon,  the 
are  the  following  observations  to  be  made : 

Reservoirs  are  expected  to  be  of  benefit  to  the  Mississippi  in  two  ways: 

1.  By  restraining  floods. 

2.  By  increasing  the  low-water  volume. 

As  regards  the  first  function,  all  reservoirs  are  equally  beneficial.  As  regards  tft 
second,  reservoirs  controlled  in  the  interest  of  navigation  might,  and  under  any  ca 
cumstances  likely  to  arise  would,  be  so  used  as  to  be  of  little  benefit  to  inanufactiuiB| 
and  vice  versa.  I'he  interests  of  manufacturing  are  best  served  by  a  uniform  volume < 
the  stream  at  all  seasons. 

The  interest-s  of  navigation  on  the  Mississippi  would  usually  require  the  eonteol 
of  the  reservoirs  to  be  discharged  in  the  coui-se  of  two  to  four  months  and  the  t4Mi 
flow  of  the  stream  to  be  held  back  during  the  rest  of  the  year.  Rivers  in  Minnesol 
are  peculiarly  liable  to  low- water  in  the  winter.  Mills  on  the  Cannon  River  In 
much  trouble  from  this  cause  last  winter,  as  did  those  at  Minneapolis  and  elsewlm 
It  is  obvious  that  reservoirs  operated  in  the  interest  of  navigation  could  be  of  i 
benefit  to  manufacturing  during  this  period,  no  discharge  being  required.  Moreovd 
the  appropriation  by  the  c^overnment  of  all  the  available  reservoir  sites  on  the  str«si 
for  the  purpose  of  improving  the  Mississippi,  would  forever  put  it  out  of  the  power  i 
manufacturers  to  realize  the  full  benefits  of  the  storage  of  water. 

The  divergence  between  the  use  of  reservoirs  as  aids  to  navigation  and  their  use  I 
aids  to  water  power  may  be  expected  to  grow  less  and  less  as  the  reservoir  system i 
extended.  If  we  should  suppose  the  system  carried  to  its  ultimate  extent,  the  extt^ 
of  impounding  all  the  water  of  the  river,  or  of  its  upper  part,  this  divergence  woil 
disappear  altogether. 

In  that  case  the  river  and  all  its  tributaries  would  be  reduced  to  a  uniform,  or  ne«i| 
uniform,  flow  at  all  seasons  of  the  year,  a  condition  alike  favorable  to  navigatifli 
manufacturing,  and  ail  other  interests,  and  all  reservoirs,  for  whatever  purpose  etf 
structed,  would  contribute  equally  to  this  result.  At  some  future  time  such  a  eooi 
tion  may  be  realized,  but  it  is  now  too  remote  lor  consideration  in  this  couuection. 
Very  respectfully,  your  obedient  serN-ant, 

Jos.  p.  Frizell, 

OiiAS.  J.  Allen',  Assistant  Bnginetr, 

Captain  of  Engineers  and  Bvt,  Major j  U.  S.  A, 
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IMPROVEMENT    OF    TENNESSEE    AND    CUMBERLAND    RIVERS   AND    OP 
RIVERS  IN  EASTERN  TENNESSEE  AND  GEORGIA. 


REPORT  OF  MAJOR  WILLIAM  R,  KING,  CORPS  OF  ENOHiEERS,  OFFICER 
IN  CHARGE,   FOR   THE  FISCAL   YEAR   ENDING  JUNE  30,   1882,   WITH 


I  OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

IMPROVEMENTS. 


1.  Tennessee  River. 

2.  Cnmberland  River. 

3.  Hiwaasee  River. 

4.  French  Broad  River,  Tennessee. 

5.  Clinch  River,  Tennessee. 


10.  Oostenaula  and  Coosawattee  rivers, 

Georgia. 

11.  Etowah  River,  Georgia. 

12.  Ocmulgee  River,  Georgia. 

13.  Oconee  River,  Georgia. 


6.  Duck  River,  Tennessee.                             {  14.  Red  River.  Tennessee. 

7.  Obey's  River,  Tennessee.                           ,  15.  South  Fort  Cumberland  River,  Ken- 

8.  Caney  Fork  River,  Tennessee.                  I  tucky. 

9.  Coo9a  River,  Greorgia  and  Alabama.        |  16.  Little  Tennessee  River,  Tennessee. 

EXAMINATIONS  AND  SURVEYS. 

17.   Bear  Creek,  running  from  Northeast  \  River  to  the  mouth  of  Tellico  Riv- 

Mississippi  into  the  Tennessee  Riv-  er. 


er, 
18.  Little  Tennessee  River,  from  its  mouth 
on  the  Holston  or  Big  Tennessee 


19.  Chattahoochee  River,  between  West 
Point  and  Bolton. 


UNITED  States  Engineer  Office, 

Chattanooga^  Tenn.^  August  31, 1882. 

General:  I  have  the  honor  to  submit  annual  reports  on  the  works 
under  my  charge  for  the  fiscal  year  ending  June  30, 1882. 
Very  respectfully,  your  obedient  servant, 

W.  R,  Kino, 
Major  of  Engineers. 
Chief  of  Engineers,  U.  S.  A. 


W  I. 

improvement  of  TENNESSEE  RIVER. 

I.   ABOVE  CHATTANOOGA. 

The  following  brief  historical  sketch  and  description  of  the  work  taken 
from  last  Annual  Beport,  will  give,  in  a  few  words,  the  necessary  intro- 
duction to  the  report  of  last  year's  operations : ' 

In  1830  a  carefal  examination  of  the  Holston  and  Tennessee  rivers  between  Kings- 
port,  Tenn.y  and  the  Alabama  State  line,  was  made  by  Col.  S.  H.  Long,  United  States 

1837 
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Topographical  Engineers.  This  examination  included  the  189  miles  bet^reen 
ville  and  Chatt-anooga,  now  designated  *Hhe  Tennessee  River  above  Chattanoop,' 
and  the  report,  which  was  repnnted  in  1875,  gives  a  detailed  description  of  evv 
obstruction  to  navigation,  forty-three  in  number,  at  that  time,  and  plans  and.  estimata 
for  their  improvement. 

In  1852  Cong^ress  appropriated  f50,000  for  the  improvement  of  the  navigation  of  the 
Tennessee  River,  and  some  of  the  dams  built  under  this  appropriation  are  stili  q 
existence,  though  generally  covered  up  by  the  more  extensive  work  of  recent  impinnY 
ment. 

In  1871  the  sum  of  $35,000  was  made  available  from  the  appropriation  for  ik 
improvement  of  Tennessee  River,  below  Chattanooga,  and  with  that  and  snbseqocs 
appropriations  the  work  has  been  continued  from  year  to  year  during  the  low-wale 
season  until  the  present  time. 

The  bed  and  banks  of  this  river  are  remarkably  permanent,  and  have  been  bs 
little  changed  bv  the  floods  of  the  last  fifty  years,  as  shown  by  the  report  and  map 
of  Colonel  Long's  examination. 

The  obstructions  consist  of  shoals  of  sand  and  gravel,  reefs  of  rock,  anags,  4<^.,  asi 
the  principal  improvement  consists  in  excavating  a  channel  through  the  reefe  ni 
increasing  the  depth  of  water  at  the  shoals  by  means  of  stone  wing-dama  so  oonstmetd 
as  to  narrow  the  channel  and  cause  it  to  scour  deeper  or  become  deeper  by  the  Bd& 
tional  volume  of  water  thrown  into  it. 

The  dams  are  generally  made  of  heavy  stone  founded  upon  rock,  and,  not  being  saV 
Ject  to  damage  by  ice,  as  in  most  northern  streams,  they  are  practically  pernumffi 
structures,  and  the  channel  excavations  seldom  show  signs  of  nlling  up. 

The  improvement  when  once  completed  will  therefore  require  but  little  expense  §9 
repairs  for  many  years  to  come.  Some  of  the  dams  have  already  withstood  t-he  floodi 
of  eight  or  nine  winters  without  serious  damage.  Most  of  the  damage  experienced 
has  been  traced  to  defective  connections  with  the  shore,  which  has  since  been  remedied 
and  to  the  wanton  destruction  caused  by  parties  who  make  holes  in  them  for  the  pat 
sage  of  small  boats  to  save  themselves  a  little  distance  in  rowing. 

Of  the  twenty-nine  obstructions  requiring  improvement,  twenty-tw« 
Lave  been  practically  removed,  and  others  have  been  more  or  less  iiit 
proved. 

Little  Eiver  Shoals  occupied  the  working  force  during  the  four  month! 
of  active  operations,  and  when  work  was  suspended  for  want  of  frmdi 
it  was  found  that  about  10  inches  had  been  gained  in  the  deptli  of  chait 
uel,  which  will  probably  answer  for  the  present 

Two  thousand  seven  hundred  and  ninety-two  cubic  yards  of  rock  wert 
quarried  and  used  in  building  dams  and  protecting  the  banks  from  abni^ 
sion  by  the  current.  ^ 

The  work  was  in  local  charge  of  Assistant  Engineer  J.  S.  Crary,  witi 
an  average  daily  force  of  forty-one  men. 

In  August  soundings  were  taken  at  Williams  Island  Shoals,  with  a 
view  to  beginning  work  at  that  obstruction,  which^  together  with  Lyons 
Shoal,  will  be  improved  with  the  funds  now  available.  These  shoals 
should  be  improved  at  once,  and  work  should  then  be  directed  to  the 
removal  of  several  minor  obstructions  that  have  been  passed  over  in 
getting  at  the  more  serious  ones. 

It  is  hoped  that  the  entire  amount  asked  for  will  be  appropriated  at 
once,  as  smaller  appropriations  are  necessarily  more  costly  in  the  end. 
owing  to  the  undue  expense  of  starting  and  closing  up  the  work,  watch- 
ing and  caring  for  boats  and  other  property,  &c. 

The  following  figures  (all  the  data  that  could  be  obtained)  show  iB 
part  the  amount  of  commerce  at  "the  landing,"  Chattanooga. 

Freight: 

Iron  ore tone. .  20, SI 

Limestone  and  building  stone do —  11,631 

Grain do...  3,7(3 

Hay , do...  30: 

Coal do...  32,oe# 

Sand do...  6,41i 

Misoellaneons do.. .  6,651 

Wood cords.  3,  OCO 

Lumber,  including  poplar,  pine,  gum,  oak,  and  walnut feet . .   12, 000,  Otf 
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The  estimated  cost  of  iraproving  the  Upper  Tennessee  River,  as  made  in 

1872  and  1874  and  modified  in  1877,  was $226,000  OO 

Amonnt  appropriated 215, 500  OO 

Amount  expended 208, 462  30 

Money  statement 

Jnly  1,  1881,  amount  available $5,727  10 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1881 $5,676  41 

July  1,  1882,  outstanding  liabilities 12  99 

5,689  40 

July  1, 1882,  amount  available 37  70 

Amount  appropriated  by  act  passed  August  2, 1882 7, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 7, 037  70 

Amount  (estimated)  required  for  completion  of  existing  project 9, 500  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884.     9, 500  OO 

II.   BELOW  CHATTANOOGA. 

This  portion  of  the  Tennessee  Kiver,  453  miles  in  length,  is  now  navi- 
gable excepting  at  the  Muscle  Shoals,  where  about  23  miles  of  obstruc- 
tions are  in  process  of  removal.  The  completion  of  this  work  will  con- 
nect 425  miles  of  navigable  water  in  the  Tennessee  above  the  Muscle 
Shoals,  besides  hundreds  of  miles  in  its  navigable  tributaries,  with  255 
miles  of  river  below  Muscle  Shoals,  and  thence  with  the  entire  Missis- 
sippi system. 

As  early  as  1824  Mr.  Calhoun,  then  Secretary  of  War,  mentioned  the 
canal  around  Muscle  Shoals  as  third  in  rank  among  the  proposed  im- 
provements of  national  importance.  In  1828  surveys  were  made  with 
a  view  to  building  a  canal  around  the  Muscle  Shoals,  and  Congress  do- 
nated 400,000  acres  of  land  to  the  State  of  Alabama  for  building  it,  but 
the  canal  was  never  properly  completed  and  went  into  disuse  soon  after 
it  wa«  opened. 

In  1867  an  examination  of  the  river  from  Chattanooga  to  Paducah 
was  made,  and  in  1872  an  instrumental  survey  of  the  shoals  was  com- 
pleted, upon  which  the  present  project  for  the  improvement  was  based ; 
modified,  however,  by  a  resurvey  of  the  Elk  Eiver  Division  in  1877. 

The  existing  project  consists  in  enlarging  and  rebuilding  the  old  canal, 
14 J  miles  long ;  extending  the  improvement  around  the  Elk  River  Shoals, 
about  8  miles,  and  Little  Muscle  Shoals  5  miles  long ;  and  in  removing 
a  number  of  minor  obstructions  in  the  navigable  portions  of  the  river^ 
both  above  and  below  these  great  obstructions.  For  this  purpose  the 
estimates  were  $4,133,000,  and  with  annual  appropriations  of  even  one- 
half  of  the  amounts  of  the  estimates  the  river  would  now  be  navigable, 
and  the  commerce  of  North  Alabama  and  East  Tennessee  would  be 
joined  to  that  of  the  Mississippi  Valley. 

The  appropriations  have,  however,  been  less  than  one-third  of  what 
could  have  been  profitably  expended,  and  the  period  of  completion  has. 
consequently  been  delayed  for  several  years. 

1.  ELK  EIVER  DIVISION. 

As  will  be  seen  from  the  map  (sheet  1),  this  part  of  the  improvement 
is  made  partly  by  channel  excavation  and  retaining  dams,  and  partly 
by  a  canal  with  two  locks. 

The  channel  excavation,  opposite  Brown's  Island,  where  the  bed  of 
the  river  required  more  or  less  blasting  out  for  a  distance  of  nearly  2 
miles,  requiring  the  removal  of  39,750  cubic  yards  of  rock,  was  aecom- 
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NOTE. 


^  The  masonry  of  these  six  locks  is  completed  and 
they  are  ready  for  the  gates. 


APPENDIX    \V.  1841 

Some  little  work  was  also  required  to  repair  the  damage  caused  by  a 
very  unusual  flood,  and  to  keep  the  buildings,  tools,  and  machinery  in 
order  for  the  continuation  of  the  work. 

The  Blue  Water  Division  was  carried  on  under  Assistant  Engineer  H. 
<T.  Gielow,  and  Shoal  Creek  Division  under  Assijjtant  Engineer  Robert 
Hooke,  botli  on  the  hired  labor  system,  and  the  progress  of  the  work 
lia^  been  excellent  until  the  end  of  May,  when  active  operations  were 
suspended  for  want  of  funds.  The  appropriation  of  August  2  having 
become  available,  the  work  is  now  under  good  headway. 

The  following  was  the  condition  of  the  various  parts  of  the  work  at 
the  end  of  the  year : 

Lock  No.  1,  gnard  lock,  10-feet  lift.' 

Lock  No.  2,  6- feet  lift. 

Lock  No,  3,  J2-feet  lift. 

Lock  No.  4,  10-feet  lift. 

Lock  No.  5,  I'^feet  lift. 

Lock  No.  7,  l:i-feet  lift. 

Lock  No.  8,  12-feet  lift,  seveii-eighthB  masonry  laid. 

Lock  No.  9,  lO-feet  lift.    One  side  of  this  lock  is  to  be  Datnral  rock  Id  i>ositioD ;  one-half 

of  the  stone  cut,  and  one-iifth  of  the  masonry  laid. 

Lock  No.  10,  10-feet  lift.  This  forms  the  ontlet  into  the  river,  and  is  founded  6  feet 
below  extreme  low  water.  The  site  has  been  inclosed  in  a  coHer-dam  and  seven-eighths 
of  the  foundation  excavated  and  seven-eighths  of  the  stone  cut  for  the  lock. 

The  masonry  of  the  Shoal  Creek  Aqueduct,  consisting  of  twenty-five 
piers,  75  feet  long,  11  feet  high,  and  3  feet  thick,  and  two  abutments, 
is  comploted. 

At  Blue  Water  Creek  the  seven  ]uers  and  two  abutments,  each  con- 
taining about  3<)  cubic  yards  of  rock-face  masonry,  required  as  buttresses 
to  sustain  a  dam  288  feet  long  across  the  mouth  of  the  creek,  and  to 
carry  the  bri<lge  required  at  that  point,  have  been  completed,  and  a 
suV)stantial  bridge  of  timber  and  iron  has  been  built  upon  them. 

3.  LITTLE  MUSCLK  SirOALS  DIVISION. 

No  work  was  done  on  this  division  during  the  year,  and  but  little,  if 
any,  will  be  required  before  the  canal  around  Big  Muscle  Shoals  is 
o])ened  to  navigation. 

4.  OBSTRUCTIONS  BELOW  FLORENCE. 

In  September  a  steam  snag-boat  was  fitted  out  and  a  small  force 
organized  under  Assistant  Engineer  C.  A.  Locke,  for  the  purpose  of 
removing  snags  and  other  obstructions  between  Florence  and  the  mouth 
of  the  river.  The  stage  of  the  river  was  favorable  at  first,  but  after 
working  as  far  down  as  Duck  Biver  Shoals  a  rise  occurred  and  the 
party  was  disbanded  on  the  12th  of  November.  Seventy-five  snags 
over  10  inches  in  di«imeter,  and  about  four  hundred  smaller  ones,  were 
removed,  including  among  the  former  some  that  had  been  the  terror  of 
steamboat  men  for  many  years. 

It  is  proposed  to  resume  operations  with  this  force  at  once,  as  the 
river  is  now  ior  the  first  time  getting  low  enough  for  the  purpose,  an<l 
continue,  if  possible,  to  the  mouth  of  the  river,  removing  such  ot  thi* 
troablesome  snags  as  can  be  handled  to  advantage,  and  doing  any  other 
light  work  of  like  nature  that  will  be  of  special  advantage  to  naviga- 
tion. 

I  am  indebted  to  J.  C.  Cobb,  esq.,  of  Paducah,  Ky.,  for  the  following 
statistics  of  the  commerce  and  navigation  of  the  Lower  Tennessee 
Eiver.    Mr.  Cobb  writes  that  the — 
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Number  of  boats  eiuploved  iu  Lower  Tennessee  River  from  July  1,  1881,  to  JaWl 
1H82,  viz: 

Five  packetH  with  an  af^gregate  capacity  of  3,000  tons  made  regular  weekly  tii|H, 
and  live  tow-boats  with  barges,  having  a  combined  capacity  of  10,000  tons,  made 
irregular  trips. 

These  boats  transported  from  Tennessee  River  during  the  same  time  the  followinf. 
viz: 

200,000  bushels  peanuts. 
25,060  bales  of  cotton. 
1,000  tons  cott4)n-seed. 
1,000  hogsheads  leaf  tobacco. 
1,000  cords  handle  timber. 
1,000,000  cut  stones. 

2O,0iK)  cords  hub  timber. 
10,000,000  shingles.  ^ 

7,000,000  feet  cut  lumber. 

7,000  tons  pig  iron.  * 

500  tons  leather. 
1,000  tons  handles,  singletrees,  &c, 
10,000  barrels  lime. 
5,000  tons  miscellaneous  freight. 
Large  quantity  manufactured  tobacco  and  they  transported  into  that  river  durini 
saiue  period  viz : 
50,000  sacks  com. 
30,000  barrels  salt. 
50,000  barrels  flour. 
1,000  tons  hay. 

20,000  tons  assorted  merchandise. 
During  the  year  10,000,000  feet  lumber  in  logs  were  rafted  or  floated  out  of  the  river 
and  1.250,000  white-oak  staves  for  foreign  markets  were  transx>orted  in  flat-boats  U 
New  Orleans. 

In  consequence  of  the  drought ~of  1881,  shipments  from  the  Tennessee  River  for  tlie 
imst  year,  were  below  an  average,  while  those  into  that  stream,  especially  breadstnfi 
and  provisions,  were  greater  than  usual. 

The  new  appropriation  and  that  herein  asked  for  should  be  expended 
in  continuing^  operations  at  Muscle  Shoals,  and  improving  navigation  at 
minor  obstructions  on  the  balance  of  the  river  between  Chattanooga 
and  Paducah. 

The  Tennessee  River  is  in  the  coUection  district  of  New  Orleans.  Chattanooga, 
Tenn.,  is  the  nearest  port  of  delivery,  and  the  amount  of  revenue  coUected  there  dur- 
ing the  fiscal  year  ld81-'82  was  |22,689.17. 

The  original  estimates  of  cost  of  improving  Tennessee  River  below 

Chattanooga  were $4,133,000  00 

Amount  appropriated 2, 345, 500  00 

Amount  expended 2,086,647  H 


i 


Money  stateinent. 


July  l,1881,amount  available $271,849  39 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive 

ofoutstanding  liabilities  July  1,  18dl $261,599  15 

July  1,  1882,  outstanding  liabilities 1,398  08 

268,997  23 

July  1,  1882,  amount  available 8,85816 

Amount  appropriated  by  act  passed  Angnst  2,  1882 250, 000  00 

Amount  available  for  fiscal  year  ending  Jane  30,  1883 258, 853  16 

Amount  (estimated)  required  for  completion  of  existing  project 1, 787, 500  0" 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1884.  700,000  00 
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IM      OVKME  NT  OF  C'l'MBERLAND  RIVER. 

As  early  as  1830  the  States  of  Tennessee  and  Kentucky  made  appro- 
priations for  the  survey  and  improvement  of  the  Cumberland  River, 
and  in  1846  a  company  was  chartered  by  the  former  State  to  build  locks 
and  dams  on  the  river  below  Nashville. 

The  existing  project  was  bawed  upon  a  survey  authorized  by  Congress 
in  1870,  and  as  to  Smith's  Shoals,  upon  a  resurvey  of  those  obstructions 
made  in  1875.  A  survey  of  the  Falls  of  the  Cumberland  was  also  made 
in  1879  and  a  reconnaissance  of  the  Upper  Cumberland  in  1880. 

The  different  appropriation  bills  have  divided  the  Cumberland  into  a 
number  of  sections,  which  will  be  considered  in  their  order,  but  it  may 
be  premised  that  the  nature  of  the  obstructions  is  in  general  terms  the 
same  in  all  parrs  of  the  river,  viz,  shoal  water,  rppid  currents,  snags, 
and  overhanging  trees,  and  in  the  upper  section,  "above  the. Tellico," 
mill-dams. 

The  method  of  intprovement  consists  of  blasting  out  and  otherwise 
removing  the  ledges  and  loose  rock,  scraping  and  washing  out  the  sand 
and  gravel  bars,  and  removing  snags  and  overhanging  trees. 

The  method  of  improvement  by  locks  and  dams,  which  is  the  only 
one  by  which  a  low-water  navigation  can  be  secured  above  Nashville, 
or  in  fact  below  Nashville,  excepting  for  small  steamboats,  has  hereto- 
fore been  considered  too  expensive  to  be  undertaken,  and  the  present 
plans  are  designed  to  give  additional  depth  at  medium  stages  of  the 
river,  and  to  prolong  the  season  of  navigation.  As  stated  in  a  former 
report,  there  are  some  9  steamboats  of  from  300  to  /iOO  tons,  and  5  from 
125  to  260  tons,  engaged  in  commerce  on  the  river,  running  between 
Nashville  and  various  points  on  the  Cumberland,  Ohio,  and  Mississippi 
rivers. 

During  the  high-water  season  the  smaller  of  these  boats  also  ascend 
the  Caney  Fork  and  Obey's  rivers. 

The  Cumberland  River  is  navigable  for  all  of  the  above  steamboats 
for  six  months  in  the  year  from  Nashville  to  the  mouth  of  the  river ; 
from  six  to  eight  months  from  Nashville  to  the  mouth  for  boats  drawing  3 
ieet  or  less;  from  nine  to  ten  months  from  Nashville  to  the  mouth  for 
boats  of  about  20  inches  draught.    Distance,  192  miles. 

Above  Nashville,  the  Cumberland  is  navigable  to  Point  Burnside 
(crossing  point  of  Cincinnati  Southern  Railroad),  a  distance  of  358  miles, 
for  from  tour  to  six  months  for  steamers  of  3  feet  draught  or  less,  and 
from  two  to  three  months  lor  larger  boats. 

From  Nashville  to  Bucksville,  230  miles  above,  the  Cumberland  is 
navigable  for  from  five  to  seven  months  for  steamers  of  3  feet  draught 
or  less,  and  from  three  to  five  months  for  larger  boats. 

From  Nashville  to  Carthage,  120  miles  above,  the  Cumberland  is 
navigable  from  six  to  eight  months  for  steamers  of  30  inches  draught 
or  less,  and  from  four  to  five  months  for  larger  boats. 

Flat-boating  is  not  carried  on  extensively  upon  the  Cumberland,  except 
to  bring  out  coal  from  points  above  Point  Burnside,  and  this  is  only 
practicable  during  occasional  high  stages  of  the  river,  about  four  or  five 
during  the  year.  A  small  quantity  of  produce  and  some  tobacco  find 
their  way  to  market  by  aid  of  the  flat-boats. 

The  following  are  the  details  of  the  work  done  during  the  past  year 
on  the  different  sections,  as  reported  by  Capt.  L.  C.  Overman,  United 
States  Engineers,  the  officer  in  immediate  charge  of  this  improvement. 
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All  this  work  is  done  by  hired  labor,  there  beiug  no  surveys  of  sufficient 
-accurai^y  to  protect  the  goveriiiueiit  interests  in  a  written  contract. 

I.   BELOW   NASHVILLE. 

Work  on  this  section  was  be^un  in  July,  and  continued  until  theaiv 
propriatiou  was  exhausted  in  October,  at  the  following  obstructions, 
viz:  Dover,  Middle  Gatlin,  Lower  Gatlin,  Race  Track,  and  Little  River 
Shoals,  which  are  from  live-eighths  to  nineteen-tweentieths  completed. 
The  following  are  the  quantities  of  work  done : 

6.;I9:)  culiic  yards  of  rock  quarried. 
9,3r^  cubic  yards  of  rock  built  into  dams. 

67  cubic  yards  of  rock  excavated  from  cbainiol. 

305  cubic  yards  of  gravel  excavated  from  channel. 

h8^^  stiHt^s  and  roots  removed  by  two  srnifj^.boats. 

Average  daily  force  of  men  employed,  95. 

The  bar  referred  to  in  last  report  as  having  formed  in  the  Ohio  River 
between  Cumberland  Island  and  the  Kentucky  shore,  about  2  mile; 
below  Bmithland,  ettectually  prevented  steamboats  from  entering  tht 
mouth  of  the  river  until  a  rise  occurred  suflRcient  to  give  the  uec^ssan 
dei>th  of  water.  Some  eflibrts  were  made  to  reduce  the  bar  by  scrapioj: 
with  a  small  steamboat,  but  very  little  was  accomplished  in  the  ten 
days  during  which  the  boat  was  so  employed,  and  the  appropriation 
having  been  practically  exhausted,  navigation  had  to  remain  suspended, 
as  before  stated,  until  a  rise  occurred. 

The  new  appropriation  and  that  herein  asked  for  can  be  profitably 
expended  in  continuing  the  improvement  of  the  shoals  between  Nasli 
villc  and  the  mouth  of  the  Cumberland  in  accordance  with  the  plaii> 
already  described. 

The  origiuHl  estimate  of  c<»8t  of  improving  (Jumberlaud  River  below  Njuih- 

ville  was $24?','^ 

Amount  appropriated *. 2ii\''»* 

Amount  expended ". 4^^0,l'^' 

Monetf  Htatemeiit, 

July  1,  IH^I,  amount  available $13,617  «' 

July  1,  1882,  amount  expended  (lurin<r  tiMcal  vear,  exclusive  of 

outstanding  liabilities  July  1,  IH-^I \ $13,:.79  12 

July  1,  188:^,  outstanding  liabililit's 37  88 

l\  617  i» 


Amount  appropriated  by  act  pxssed  August  2,  lrt82 15, 000  «• 

Amount  (♦-Mtimated)  required  for  completion  of  existing  project 13, 8il  ♦' 

Amount  that  can  be  profitably  expended  iu  tiscal  year  ending  June  30,  1884.   16,  OOO  <* 

II.   ABOVE  NASHVILLE. 

NASHVILLE  TO   KKNTUlJKV   LINE. 

Work  on  this  section  was  carried  on  at  Cub  Creek,  Sand,  BartlettV 
Goose  Creek,  and  Whitley's  Kock  Shoals,  which  are  from  one-half  t" 
fifteen-sixteenths  completed,  according  to  existing  i)roject. 

The  following  are  the  quantities  of  work  reported ; 

Rock  quarried  for  dams cubic  yards..  10.:^''* 

Rock  placed  in  dams do l5J,^I 

Rock  excavated  from  channel do H* 

(travel  excavated  from  cliaunel do if.5'^ 

Snags  removed  by  two  snag-boats niiml>er. .       ?' 

Work  was  continued  on  this  section,  from  the  beginning  of  the  fiis®' 
year,  about  four  months.    Average  daily  force  of  men  employed,  1(S 


APPENDIX    W.  1845 

The  total  amount  expended  from  Nashville  to  Kentucky  line  is 
$39,155. 

III.    KENTUCKY   LINE   TO   SMITH'S  SHOALS. 

Work  on  this  section  was  in  progress  at  the  beginning  of  the  year, 
and  continued  until  stopped  by  high-water  in  December,  at  the  follow- 
ing obstructions:  Wolf  Creek  and  Harmon's  Shoals,  and  twenty-one 
other  obstructions  on  the  section;  the  following  being  the  quantities: 

Rock  quarried  for  daiiis cubic  yards . .  3, 789 

Rock  placed  iu  dams do 7, 04;^ 

Rock  excavated  from  chaunel <lo ii,  909 

Gravel  excavated  from  channel do 10, 609 

Snai^  removed  from  channel number. .  51t> 

The  average  daily  force  of  men  employed  was  72, 

The  new  appropriation  and  that  herein  asked  for  can  be  i)rofitably 
expended  in  continuing  the  improvei\^ent  of  the  shoals  between  Nash- 
ville  and  the  foot  of  Smith's  Shoals  in  accordance  with  the  plans  already 
described. 

The  total  amount  expended  from  Kentucky  line  to  Smith's  Shoals  is 
$42,609. 

t  Money  statement » 

.        July  1,  1881,  amount  available |:I7,823  74 

'        Julv  1,  1882,  amount  ox)>euded  during  fiscal  year,  exclusive  of 

f  outstanding  liabilities  July  1,  1881 fi:W,7'27  01 

Julv  1,  1882,  outstanding  liabilities 704  50 

,  34,431  51 


} 


I 


July  1,  1^2,  amount  available 3,392  23 

Amount  appropriated  by  act  passed  August  2,  1882 30, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  18r'3 33, 392  2A 


Amount  (estimat<ed)  required  for  completion  of  existing  project 51, 764  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  l-)84.     52, 000  00 

IV.   SMITHES  SHOALS. 

These  shoals,  consisting  of  Shadowen  Shoals,  White  Cliff  Ripple, 
Long  Shoal,  and  Mill  Shoal,  having  an  aggregate  fall  of  55  feet  in  8 
miles,  form  the  most  serious  obstacle  to  navigation  between  the  Great 
Falls  and  the  mouth  of  the  Cumberland,  an  estimated  distance  of  591 
miles. 

The  original  plan  of  improvement  was  based  on  a  survey  made  in 
1875,  and  contemplated  smoothing  and  narrowing  the  channel,  by  ex- 
cavating reefs  and  bowlders,  and  building  wing-dams  at  intervals,  so  as 
to  facilitate  the  down-stream  passage  of  coal-boats  and  rafts,  the  velocity 
of  the  current  being  too  great  to  admit  of  up-stream  navigation,  with- 
out recourse  to  locks  and  dams. 

During  the  year  the  essential  parts  of  the  work  were  completed,  so 
that  the  improvement  can  now  be  utilized,  and  an  opportunity  has  been 
afforded  boatmen  to  test  the  efficiency  of  the  work  as  designed. 

A  considerable  number  of  boats  have  passed  the  shoals  in  safety 
during  the  past  season,  and  the  results  appear  to  justify  the  conclusion 
that  the  improvement  will  answer  the  necessities  of  commerce,  at  least 
until  the  balance  of  the  river  above  Nashville  is  provided  with  slack- 
water  navigation. 

Active  operations  were  carried  on  during  the  months  of  July  and 
August,  with  an  average  daily  force  of  one  hundred  and  nine  hired 
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men,  when  the  funds  were  exhausted,  and  the  force  was  removed  to  the 
section  above  the  mouth  of  the  Tellico. 

The  principal  work  was  done  at  Long  and  Mill  Shoals,  and  consisted 
of— 

3,264  cnbic  yarrls  of  rock  quarried. 
6,700  cubic  yards  of  rock  put  in  dams. 
210  cubio  yards  of  rock  excavated  fromchauuel. 

Two  of  the  dams  originally  built  require  shortening,  and  two  otherb 
require  strengthening  and  completing,  all  of  which  it  is  thought  canbe 
accomplished  with  the  available  funds. 

The  improvement  as  made  may  be  considered  permanent.  No  addi 
tional  appropriation  is  therefore  estimated  for. 

During  the  year  a  survey  and  estimate  were  made  for  a  system  of 
locks  and  dams  for  Smith's  Shoals,  the  report  of  which  was  printed  a^ 
Senate  Executive  Document  132,  Forty-seventh  Congress,  first  session 

The  total  amount  expended  on  Smith's  Shoals  is  $99,745.37. 

Money  statement 

July  1,  1881,  amount  available $7,070  9t 

July  1.  1H82,  amouut  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 <6,804  31 

July  1,  1882,  outstanding  liabilities 12  00 

— ^— 6, 816  3 

July  1,  1882,  amount  available 254  63 

Amouut  appropriated  by  act  passed  August  2,  1882 15, 000  (■ 


Amount  available  for  fiscal  year  ending  June  30,  18^3 15, ^v 

The  estimates  of  cost  of  improving  Cumberland  Biver  above  Nashville 

(Nashville  to  the  head  of  Smithes  Shoals)  were 313,764  0 

Total  amount  appropriated  (Nashville  to  Falls  of  the  Cumberland ) 281, 000  0' 

Total  amouut  expended  TNashville  to  Falls  of  the  Cumberland) 232, 353  1^ 

V.   CUMBERLAND  RIVER,   KENTUCKY,  ABOVE  THE  MOUTH  OF  TELLICO. 

An  appropriation  of  $10,000  having  been  made  for  this  section  of  the 
river,  a  force  under  Assistant  Engineer  W.  C.  Crozer,  averaging  fifty- 
five  men  daily,  was  startled  the  Ist  of  September  and  continued  nntil 
the  latter  part  of  December. 

The  principal  obstructions  being  nine  mill-dams,  and  there  being  no 
explicit  authority  for  their  removal  or  modification,  operations  were  cob 
fined  to  the  removal  of  bowlders,  snags,  and  other  work  of  such  nature 
as  to  benefit  the  limited  amount  of  navigation  that  could  get  over  the 
dams  between  Pineville,  or  Cumberland  Ford,  and  Finley's  Bend. 

The  following  work  was  accomplished: 

Rock  excavation cubic  yards..  t,(^^ 

Loose  and  gravel  excavation do ^ 

Snags  and  overhanging  trees  removed number. ..     '^ 

It  is  proper  here  to  report  that  the  State  of  Kentucky  has  during  tba 
last  session  of  the  legislature  chartered  a  company  to  build  loclts  and 
dams  on  this  part  of  the  Cumberland,  with  power  to  condemn  mills 
dams,  and  other  real  estate,  and  to  collect  tolls  for  the  navigation  d 
said  river  for  fifty  years.  The  act  also  provides  that  the  company  m^y 
begin  operations  at  any  time  within  three  years,  and  before  doing  ^ 
they  must  iiay  to  the  county  courts  of  Whitley,  Knox,  and  Bell  counties 
the  sum  of  $2y6(}6  each,  "which  amount  has  been  expended  in  cleariuf 
out  the  obstructions  and  improving  the  navigation  in  said  counties.'' 
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In  view  of  these  facts,  I  would  respectfully  recommeud  that  no  further 
appropriation  be  asked  for  this  part  of  the  river. 

The  Cnraberland  River  is  in  the  collection  district  of  New  Orleans.    The  nearest 
l>ort  of  delivery  is  Nashville,  Teun. 

Money  statemeut, 

July  1,  18H1,  amount  available, $10,000  00 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 \ S8,864  a") 

July  1.  18o2,  outatanding  liabilities 71  20 

8,936  11 

July  1,  1882,  amount  available 1,06:^  81) 

Amount  appropriated  by  act  passed  August  2,  1882 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1883 6, 063  ^9 

Amount  (estimated)  required  for  completion  of  existing  project  . .  .* 40, 000  00 


W3. 

V 

IMPROVEMENT  OF  THE  HIWASSEE  RIVER,  TENNESSEE. 

Eising  in  the  Blue  Ridge  Mountains,  in  Western  North  Carolina  and 
Northern  Georgia,  the  Hiwassee  flows  in  a  northwesterly  direction  into 
the  State  of  Tennessee,  where  it  becomes  a  navigable  tributary  to  the 
Tennessee  River.  After  breaking  through  the  Smoky  Mountain  Range 
and  receiving  the  waters  of  the  Ocoee,  near  Charleston,  tlie  lliwassee 
becomes  a  stream  of  good  capacity  for  navigation,  and  as  early  as  1830 
the  State  of  Tennessee  attempted  some  minor  improvements  with  a  view 
to  utilizing  it  for  that  purpose. 

The  original  project  for  the  improvement  by  the  General  Government 
was  based  upon  an  exanimation  made  in  1874,  and  consisted'in  narrow- 
ing the  water-way  at  the  shoal  places  by  wing-dams,  and  excavating 
rock  reefs  and  gravel  bars  so  as  to  secure  a  navigable  channel,  at  extreme 
low- water,  at  least  2  feet  deep  and  40  feet  wide. 

These  improvements  have  been  carried  on  in  former  years  from  the 
mouth  of  the  river  to  Brindley's  Shoals,  above  Charleston,  and  29 J 
miles  from  the  mouth  of  the  river.  During  the  past  year  the  improve- 
menjb  was  extended  to  Gamble's  Shoals,  a  few  miles  above  the  mouth 
of  the  Ocoee,  and  about  18  miles  above  Charleston. 

Active  operations  were  carried  on  by  hired  labor  during  July,  August, 
and  September,  1881,  when  the  funds  were  exhausted.  Assistant  Engi- 
neer John  S.  Crary  was  in  local  charge  of  the  work,  with  an  average 
daily  force  of  eighteen  men.  Work  was  done  at  Lastei^s  Creek  Shoals, 
Brindley's  Shoals,  Denton's  Island,  Boyd's  Shoals,  and,  above  the  mouth 
of  the  Ocoee,  at  Horse  Ford  Shoals  and  Gamble's  Shoals. 

Seven  hundred  and  eighty-ei|?ht  cubic  yards  of  bowlders  were  removed  from  the 
stream  and  used  in  building  danm  and  protecting  the  banks  ; 
Ten  overhanging  trees  cut ; 
Thirty-two  cords  logs  used  in  dams ;  and 
Nineteen  cubic  yards  rock-channel  excavation. 

The  character  of  the  work  done  has  been  to  secure  a  practically  per- 
manent increase  in  the  depth  of  the  navigable  channel,  and  but  little 
expense  will  be  required  for  such  minor  repairs  as  may  become  necessary 
in  future.  Boats  drawing  22  inches  passed  safely,  ev^en  on  very  low 
stages  of  the  water. 
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The  new  appropriation  will  be  applied  in  extending  the  improvemeu 
towards  Savannah  Ford,  which  will  probably  be  the  virtual  head  i^ 
navigation  under  the  existing  project. 

While  the  original  estimate,  if  appropriated  in  two  or  three  years 
would  doubtless  have  complete  all  the  work  needed  on  this  river,  it  > 
probable  that,  owing  to  the  small  amounts  annually  appropriated, tit 
balance  of  the  original  estimate  Mill  not  do  all  that  will  be  demands, 
by  those  interested  in  the  commerce  of  this  stream;  and  the  amount '- 
too  small,  in  any  event,  to  be  economically  expende<l.  Some  of  the  shoai* 
already  worked  on  can  be  still  further  improved  to  advantage,  and:: 
Congress  decides  to  continue  the  work  to  the  extent  of  the  origiutil  pn^; 
ject,  I  would  respectfully  suggest  that  at  least  $5,000  be  appropriate 
next  year.  If  that  is  not  done,  it  would  be  best  to  let  the  work  remaii 
as  it  is  until  a  proper  sum  can  be  appropriated. 

The  commerce  of  this  river  is  carried  on  bj'  steamboats  from  the  Tennessee  Rivf ' 
and  by  keel-boats  above  Charleston.     By  the  middle  of  November,  1<^1,  120  bml»'  ■ 
cotton  reached  ChariestoD|  from  Polk  County,  106  of  which  were  forwarded  by  ri^'^ 
to  Chattanooga.     It  is  expected  that  at  least  500  bales  will  be  8hippe<l  from  Pn- 
County  during  the  coming  season.     Most  of  the  traffic,  however,  is  carried  on  in  sb^- 
an  irregular  way  that  it  is  impracticable  t^  get  i*eliable  statistics  in  regard  to  it. 

Hiwassee  River  is  in  the  collection  district  of  New  Orleans.     The  nearest  port 
delivery  is  Chattanooga,  Teun. 

The  original  estimate  of  cost  was J20,  OOP ' 

Which  has  been  increased 14,  Oft" 


Making  total  estimate  of  cost  of  improving  Hiwassee  River  Tennessee 34,  OOO  <' 


Amount  appropriated 21),  OUC' 

Amount  expended 27, 4^  • 

Money  statement. 

July  1,  l^^l,  amount  available $1,75?  :f 

July  1,  iy^2»'amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $1,720  91 

July  1,  1882,  outstanding  liabilities 5  37 

1,7«^ 

July  1,  1882,  amount  available 31  > 

Amount  appropriated  by  act  passed  August  2, 1882 1, SW"* 

Amount  available  for  fiscal  year  ending  June  30,  1883 1,531  ^ 


Amonnt  (estimated)  required  for  completion  of  existing  proj^  ct 5,  (kX> ' 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18S4.    5»000 «' 


W  4. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

That  portion  of  the  French  Broad  Eiver  which  lies  within  the  Stat? 
of  Tennessee  is  121  miles  long,  and  from  Leadvale  to  its  mouth,  90  miV 
has  a  slope  of  only  1  foot  per  mile.  It  is  also  in  other  respects  a  fav«>: 
able  stream  for  navigation.  Above  Leadvale  the  river  has  a  fall  of  fl^ 
feet  in  74  miles,  and  is  not,  of  course,  susceptible  of  improvement,  f\ 
cei)ting  at  an  enonnous  cost. 

The  State  of  Tennessee  made  some  attempts  at  improving  this  str^^B 
in  183G.  In  1870  a  limited  survey  of  this  section  of  the  Fi^eneh  Bn««' 
was  made  by  Capt.  M.  B.  Adams,  United  States  Engineers,  and  an  r^ 
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aminatiou  of  the  same  was  made  in  1875  from  Henderson  County  line, 
North  Carolina,  to  Leadvale,  and  in  1876  from  the  same  point  to  the 
mouth  of  the  liver,  upon  which  the  present  project  of  improvement  was 
based.  This  project  is  to  excavate  solid  rock,  gravel,  bowlders,  and 
snags  from  the  channel,  to  cut  down  overhanging  trees,  to  build  and  re- 
pair the  necessary  wing-dams,  so  as  to  permit  the  passage  of  vessels 
drawing  2J  feet  of  water  as  high  as  Leadvale  during  the  low  w%'iter 
season. 

Active  operations  were  carried  on  by  hired  labor  from  July  to  the 
latter  juirt  of  December,  when  work  was  suspended  tor  the  winter.  In 
January  the  assistant  engineer  was  employed  in  making  detailed  maps 
and  plans  of  work  when  it  should  be  resumed.  At  the  end  of  the  fiscal 
year  the  force  had  been  reorganized  and  the  plant  put  in  good  order  for 
this  season's  work. 

Assistant  Engineer  John  S.  Crary  has  been  in  local  charge  of  the 
work  with  an  average  daily  force  of  twenty-six  men.  Work  was  done 
at  the  following  shoals,  and  has  resulted  in  securing  tlie  additional  low 
water  depth  set  opposite  the  name  of  each  obstruction : 


Obstruction.  (jrain. 


Incheji. 

Faiu's  Inlnnd 14 

Denton's  Shonla 14 

Bryan t'»  ShoH Is IH 

Evans's  Shoals ,  23 


Obstruction.  Gain. 


Inehf9. 

ZiniDi«>rmon's  Island 23 

HunKin?  Kock  Sboals ,  6 

Saffil'sShoals 12 

Seven  Islands 21 


Twenty-five  dams  were  built,  containing  5,282  cubic  yards  of  rock,  of 
which  1,390  cubic  yards  were  quarried,  and  the  balance  taken  from  the 
river  bed.    A  number  of  bowlders  and  a  small  quantity  of  gravel  and 

i       sand  was  removed  from  the  channel,  together  with  miscellaneous  work 
in  connection  with  the  foregoing. 
The  appropriation  ($5,000)  made  by  act  of  August  2,  1882,  and  that 

I  asked  for  the  next  fiscal  year  ($15,000)  can  be  profitably^  expended  in 
removing  rock,  gravel  bars,  snags,  &c.,  at  the  most  tronblesome  obstruc- 
tions, and  in  building  light  wing-dams  at  such  points  as  will  be  of  the 

\      greatest  benefit  to  navigation,  as  provided  for  in  the  original  i>lan  of 

I      improvement. 

;  During  the  four  months  ending  July  1, 1882,  184  keel  and  flat  boats 

►       came  down  the  French  Broad,  laden  with — 

> 

86,200  bushels  of  grain. 
1,200,000  feet  of  lumber,  &c. 

179  tons  of  iniscellaueons  freight. 
One  hundred  and  twenty  of  these  boats  returned  with  581  tons  of  freight.    A  steam 
tow-boat  is  building,  to  operate  upon  this  river  during  the  coming  season. 

This  stream  is  in  tlie  collection  district  of  New  Orleans.  The  nearest  port  of  deliv- 
ery is  Chattanooga. 

From  the  Tennessee  and  North  Carolina  State  line  to  Leadvale  no  estimate  of  cost 
of  improvement  was  made,  for  reasons  given  by  M^jor  McFarland  in  1^76  ;  neither  was 
I        an  estimate  submitted  for  the  20  miles  of  river  between  Leadvale  and  Dandridge. 

*  The  original  estimate  of  cost  of  improving  French  Broad  River,   from 

I  Dandridge  to  Its  mouth,  was |1.'S0,000  00 

I         Amount  appropriated 18,500  (K> 

.        Aiiount  expended 12, 0:lo  41 
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Money  staiemenU 

July  1,  1881,  amount  available $^,)^9  r«? 

July  1,  I8H2,  auiount  expended  during  fiscal  vear,  exclusive  of 

outetanding  liabilities  July  1,1881 / |i6,854  26 

July  1,  1882,  outstanding  liabilities 521  0:i  I 

7,375  29   I 

■ 

July  1,  1831,  amount  available l,4H4i£i   • 

Amount  appropriated  by  act  passe<l  August  2,  1882 5,  000  W 

Amount  available  for  fiscal  year  ending  June  30, 1883 • 6,464  5& 


Amount  (estimated)  required  for  completion  of  existing  project 130, 5O0  Oi' 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending' June  30, 1884.     15, 000  (N 


W5. 

IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

The  Clinch  liiver  enters  the  State  of  Tennessee  from  Viriarinia,  and 
after  a  course  of  230  miles  flows  into  the  Tennessee  River  at  Kingston. 
It  (Trains  an  area  of  about  1,400  square  miles.  At  intervals  from  1830 
to  1844  the  State  of  Tennessee  appropriated  money  for  the  improvemeDi 
of  this  river,  the  work  done  being  principallj'^  the  removal  of  log's  aud 
bowlders  from  the  bed  of  the  stream  and  the  building  of  wing  dams  to 
confine  aud  deepen  the  stream  and  scour  out  the  channel.  Little  per 
manent  benefit  resulted,  and  several  of  the  dams  have  proved  to  be  only 
obstructions. 

The  first  examination  of  this  river  by  the  United  States  was  mafle  in 
1875.  Another  examination  was  made  in  1881,  confined  to  that  part 
of  the  river  above  Haynes,  Union  County. 

The  obstructions  were  found  to  be  bowlders,  gravel  bars,  ledges,  old 
State  wing-dams,  mill-dams,  fish-traps,  snags,  and  overhanging  trees. 

The  plan  of  improvement  adopted  is  to  remove  the  most  dangeroas 
obstructions  down  to  extreme  low  water  mark,  blasting  when  necessary. 
Then  to  build  wing-dams  so  as  to  secure,  at  ordinary  low-water,  a  depth 
of  2  feet  from  Kingston  to  Clinton  (70  miles)  and  of  IJ  feet  from  Clinton 
to  Haynes  (75  miles). 

Active  operations  continued  during  the  year  until  December,  when 
they  were  suspended  on  account  of  high- water.  Mr.  W.  G.  Sanborn 
was  the  assistant  engineer  in  local  charge,  with  an  average  force  of  thir- 
teen men. 

Work  was  done  at  various  points  from  the  Virginia  State  line  to  tbe 
mouth  of  the  river.  Some  of  the  old  State  dams  below  Haynes  were 
repaired.  Two  parties  were  at  work  most  of  the  time.  The  worst 
obstructions  were  found  at  Black's  Shoals,  and  this  place  has  beeu 
essentially  completed,  as  well  as  Sycamore  and  Hopson's  Shoals  above 
Hayne's. 

During  the  year  there  have  been  excavated  1,309  cubic  yards  of  soliil 
rock,  1,247  cubic  yards  of  loose  rock;  1,686  cubic  yards  of  dams  have 
been  built,  265  cubic  yards  of  old  dams  taken  away,  and  586  snags  and 
ov^erhangiug  trees  ha^'e  been  removed. 

Numerous  gauges  have  been  established  along  the  river,  and  the  data 
thereby  obtained  will  be  of  great  assistance  in  the  prosecution  of  the 
work  as  well  as  to  those  using  the  river  for  transportation. 

The  worst  obstructions  have  been  removed  from  the  course  of  the 
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river  in  Teimewsee,  and  the  channel  is  practically  clear  from  Cox's  Land- 
ing to  Bla<'.k'8  Shoals,  a  distance  of  120  miles.  Where  work  has  been 
done  passage  is  possible  at  a  stage  from  2  to  3  feet  lower  than  ever  be- 
fore. 

The  i)resent  condition  of  the  river  is  a  gratifying  return  for  the  money 
expended,  and  those  who  make  use  of  it  are  rapidly  appreciating  aud 
utilizing  the  improvements. 

The  appropriation  ($3,000)  by  act  of  August  2,  1882,  and  that  asked 
for  ($10,0<)0)  can  be  profitably  applied  to  the  continuation  of  the  work 
of  improving  high- water  navigation,  by  removing  snags,  bowlders,  reefs, 
overhanging  trees,  and  other  channel  obstructions,  at  such  points  in 
Tennessee  as  may  be  most  advantageous  to  commerce. 

Even  late  in  the  season  half  a  dozen  or  more  large  rafts  passed  easily 
far  below  Black's  Islands,  and  there  is  no  trouble  when  the  pilots  follow 
the  new  channel.  A  few  steamboats  have  plied  occasionally  on  the 
Lower  Clinch,  but  people  along  the  river  no  longer  wait  for  them.  They 
are  utilizing  the  improved  channel  and  flat-boating  is  rapidly  becoming 
popular.  Saw-mills  have  nearly  doubled  in  number  during  the  past 
year,  and  their  owners  as  well  as  the  miners  and  others  are  now  chang- 
ing the  forms  of  their  boats  so  as  better  to  adapt  them  to  the  improve- 
ments of  the  river. 

It  is  estimated  that  during  the  year  25,000,000  feet  of  lumber  have 
been  rafted  down,  and  about  4,000,000  feet  of  sawn  lumber,  in  boats, 
most  of  the  latter  being  black  walnut.  About  two  hundred  and  sev- 
enty-five other  flat-boats  have  passed  down,  of  which  about  fifty  (a  less 
number  than  usual  from  difficulty  of  hauling  to  boats)  carried  zinc  ore. 
Of  the  rest,  about  half  carried  lumber,  and  the  other  half  wheat,  corn, 
potatoes,  &c. 

This  river  is  in  the  collectiou  district  of  New  Orieans.    The  nearest  port  of  delivery 
is  Chattanooga,  Tenu. 

The  original  estimate  for  improving  Clinch  River,  in  Tennessee,  was $26,400  00 

Amount  appropriated 16,000  00 

Amount  expended 7,498  00 

Money  statement. 

July  1,  18t<l,  amount  available $9,247  00 

July  1,  1H82,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $3,664  75 

July  1,  1882,  outstanding  liabilities 80  25 

3, 745  00 

July  1,  1882,  amount  available 5, 502  00 

Amount  appropriated  by  act  passed  August  2,  1882 3,  000  00 


Amount  available  for  fiscal  year  ending  June  30,  1883 8, 502  00 

Amount  (estimated)  reauired  for  completion  of  existing  project 10, 400  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .  10, 400  00 


W6. 

IMPROVEMENT  OF  DUCK  RIVER,  TENNESSEE. 

Although  the  State  of  Tennessee  never  undertook  to  improve  the  nav- 
igation of  the  Duck  River,  it  has  three  times,  in  1840, 1844,  and  1846,  in- 
corporated private  companies  whose  intentions  were  to  make  the  river 
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navigable  by  means  of  locks  and  dams,  if  necessary',  bat  the  object 
60up:ht  was  never  attained  by  these  means. 

The  first  examination  made  b^the  United  States  was  in  October,  18T9, 
and  extended  from  the  mouth  (jS  miles  upstream  to  Centre\ille. 

The  obstructions  were  found  to  be  the  usual  ones  of  snags,  overhaug- 
injr  tre^s,  sunken  logs,  reefs,  and  gravel  bars. 

Tlie  plan  ivdopted  wajs  to  remove  the  timber  and  rock  obstructions, 
and  to  build  wing-dams  for  the  double  purpose  of  deepening  tbe  water 
above  and  increasing  the  current  ^?D  as  to  scour  away  the  gravel  below, 
the  intention  being  to  secure  from  2J  to  3i  feet  of  water  from  four  to 
six  months  in  the  year.  This  will  answer  all  practicable  purposes  for 
several  years. 

Active  oi)erations  were  carried  on  for  about  seven  months  during  tbe 
year  by  hired  labor,  under  the  charge  of  Assistant  Engineer,  J.  E.  Tor 
tie,  with  an  average  daily  force  of  thirteen  men.    Work  was  done  at  \ 
Swift  Chute,  Carter's  Bend,  Hackle  Shoals,  Log  Shoals,  Tracy  Shoak  • 
and  Suck  Island.     One  thousand  and  five  snags  and  overhanging  trees  I 
were  cut  out,  659  cubic  yards  of  gravel  were  excavated  from  the  channel 
and  537  cubic  yards  of  rock  were  quarried  and  placed  in  dams.     Befort 
the  cessation  of  work  in  the  winter  all  surface  obstructions  had  beet 
removed  from  Centreville  to  Carter's  Bend,  2J  miles  from  the  mouth  of 
the  river,  and  the  work  done  had  very  much  improved  navigation  and 
assisted  raftsmen.    It  was  reported  that  a  larger  number  of  rafts  passed 
down  the  Duck  River  with  fewer  accidents  and  at  a  lower  stage  of  water 
than  ever  before  during  the  winter.    Lett-ers  were  received  from  rafts- 
men reporting  the  good  condition  of  the  new  channel  and  the  reduction 
of  bad  obstructions. 

The  number  of  rafts  was  about  one  hundred,  averaging  fifty  lo^s  each. 
Since  the  resumption  of  work  this  s]>ring,  the  channel  has  been  com- 
pleted according  to  plan  from  Centreville  to  Five  Islands  Shoals,  a  dis- 
tance of  29  miles. 

It  is  proposed  to  expend  this  year's  appropriation  and  that  asked  for 
next  year  in  continuation  of  the  plan  adopted. 

The  improvement  of  this  river  will,  when  finished,  be  substantiallv 
permanent,  the  only  damage  of  last  winter  being  the  loss  of  a  few  feet 
from  the  end  of  one  of  the  dams  necessarily  left  unfinished. 

Duck  River  is  in  the  coHection  district  of  New  Orleans.  The  nearest  port  of  deliv- 
ery is  Nashville,  Tenn. 

The  original  estimate  of  cost  of  improving  Duck  River  was $35, 118  Oi« 

Amount  appropriated -     13, 000  0") 

Amount  expended. 8,223  75 

Money  statement. 

July  1,  1881,  amount  available ^,  200  82 

July  1,  1882,  amount  expended  during  fiscal  vear,  exclusive  of 

outstanding  liabilities  July  1,  1881 |4,574  25 

July  1, 1882,  outstanding  liabilities "     850  32 

5, 424  5: 

July  1,  1882,  amount  available 1. 776  4"^ 

Amount  appropriated  by  act  pasHed  August  2, 1882 3]  OQO  ci- 

Amount  available  for  fiscal  year  ending  June  30,  1883 4, 77$  $  j 

Amount  (estimated)  required  for  completion  of  existing  project -^^  ni^  (ii  ! 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30,  18^:^4.    10, 000  iV 


•  I 


J 
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W  7. 
IMPKOVEMENT  OF  OBEY'S  RIVER,  TENNESSEE. 

Tills  stream  is  a  tributary  of  the  Cumberland,  which  itenters  at  Celiiia, 
Tenn.,  about  3  miles  south  of  the  Kentucky  line.  The  head  of  naviga- 
tion is  at  Barnes'  Landing,  Tenn. 

An  examination  was  made  in  1879,  from  Barnes'  Landing  to  its  mouth, 
H  distance  of  about  43  miles. 

The  obstructions  consist  of  gravel  bars,  loose  rocks,  rock  reefs,  snags, 

and  overhanging  trees,  and  at  Hill's  Landing  of  a  crooked  channel.    The 

plan  of  improvement  adopted  consists  in  removing  these  obstructions 

and  in  building  riprap  dams,  to  facilitate  especially  the  passage  of  rafts 

and  high  water  navigation  by  steamboats  of  not  over  3  feet  draught, 

[       from  the  Cumberland,  for  four  or  five  months  in  the  year.    No  plan  for 

\       navigation  at  extreme  low-water  has  been  considered,  as  the  interests 

'       of  commerce,  now  existing  or  likely  to  exist,  do  not  appear  to  warrant 

'       any  such  extensive  improvements. 

In  1880  an  appropriation  of  $4,000  was  made  for  this  stream,  and 
'  work  of  removing  the  channel  obstinictions  was  begun  in  August,  1880. 
'  In  1881  an  additional  $2,500  was  appropriated  for  this  work.  Active 
'  operations  were  in  progress  at  the  beginning  of  the  fiscal  year  and  were 
^  continued  until  the  end  of  August,  under  the  local  direction  of  Asaist- 
'  ant  Engineer  C.  A.  Turrell,  with  an  average  daily  force  of  forty  men, 
'  when  the  available  funds  were  exhausted.  About  26  miles  of  the  lower 
'  river  were  worked  ov^er  during  the  year,  extending  from  Wolf  Creek 
Bar  to  Shield's  Ford,  upon  which  stretch  of  river  the  following  quan- 
!       titles  of  work  were  done: 


Riprap  datiiH  built cubic  yanla. .       691 

'         (iravel  ami  loose  rock  excavated <lo 2, 644 

8olid  rock  excavated do 63 

I        8i)ag8,  &c.,  removed 77 

liaftsmen  had  great  difficulty  heretofore  in  getting  their  rafts  through 
i  unbroken;  but  it  has  been  reported  that  during  the  past  season  some 
I       8ixty  rafts  passed  into  the  Cumberland  safely,  and  at  a  lower  stage  of 

water  than  usual. 
The  appropriation  by  act  of  August  2,  1882  ($5,000),  can  be  best 

applied  to  continuing  the  work  of  reilucing  the  gravel  bars,  removing 
j  the  shallow  rock  reefs,  snags,  &c.,  from  the  channel,  and  this  amount 
;       is  deemed  sufficient  to  complete  the  clearing  of  the  channel  to  the  extent 

needed  by  the  limited  commerce  of  this  stream.    No  additional  plan  or 

estimate  is  therefore  presented. 

Obey's  River  is  in  (ndlection  district  of  New  Orleans.  Nashville  is  the  nearest  port 
.         of  delivery. 

The  original  estimate  of  cost,  of  improving  Obey's  River,  TenneKsee,  was. .  |ll,  869  00 

Amount  appropriated 11,500  00 

Amonut  exjiended H,  500  00 

Money  statement. 

July  1,  1881,  amount  available $:i,375  22 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  I,  1881 $3,303  12 

July  1,  18c2,  outstanding  liabilities 72  10 

I  3. 375  22 


Amount  appropriated  by  act  passed  August  2,  1882 5, 000  00 
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W8. 

I 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE.  j 

This  Stream  rises  in  the  Cumberland  Mountains,  and  enters  tbe  Cam-  \ 
berland  River  near  Carthage,  Tenn.,  at  a  poiut  about  120  miles  above  ; 
Naj^hville.    The  head  of  navigation  is  geueralJy  considered  to  be  at  j 
Sligo,  Tenn.,  about  72  miles  fix)in  its  mouth,  the  tall  being  about  70  feet 
in  that  dist^ance. 

The  State  of  Tennessee  did  some  work  upon  this  stream  between  the 
years  1830  and  1846,  but  little  of  value  remains. 

An  examination  was  made  in  1879.  to  the  head  of  na\igatioii,  near 
Sligo  Ford.  The  obstructions  principally  consist  of  gravel  shoals,  \og%,  ] 
snags,  and  overhanging  trees,  with  rock  reefs  at  a  few  points.  tSi€ 
plan  of  improvement  is  simply  to  remove  the  channel  obstraetions  aod 
to  build  stone  dams  at  certain  points  to  facilitate  the  navigation  at 
moderately  high  water  for  steamboats  drawing  not  more  than  3  feet 
for  about  live  months  in  the  year,  which  will  enable  boats  to  ply  to  and 
from  the  port  of  Nashville. 

An  appropriation  ($10,000)  was  made  in  1880,  and  work  was  began 
in  August  of  the  same  year.  A  turther  appropriation  ($4,000)  w»> 
made  available  in  1881.  Active  operations  were  in  progress  at  the  be- 
ginning of  the  fiscal  year,  and  were  continued  until  the  funds  were  ex- 
hausted, at  the  end  of  August.  The  work  was  under  the  local  directiun 
of  Assistant  Engineer  C.  A.  Turrell,  with  an  average  daily  force  of 
seventy-one  men.  During  the  fiscal  year  about  33  miles  of  the  lower 
river  were  thoroughly  worked  over  (the  channel  of  the  upi>er  section 
being  cleared  during  the  early  part  of  the  season),  extending  from  Table 
Rock  Island  to  Perry's  Bar,  near  its  mouth.  The  following  work  was 
done : 

Log  and  8f one  dams  built cubic  yards . .  2^ ^. 

Trees  girdled  ou  caving  banks number. .       7t* 

Overhanging  trees  cut do Sf4 

8nagB  removed do air. 

Gravel  and  loose  rock  excavated cubic  yards. .      2w> 

The  appropriation  ($4,000)  made  by  act  of  August  2,  1883,  and  the 
amount  for  next  fiscal  year  ($16,228)  can  be  profitably  applied  to  re- 
ducing gravel  bars,  rock  ledges,  and  removing  snags,  &c.,  as  contem 
plated  in  the  original  plan  of  improvement. 

It  is  difficult  to  obtain  any  trustworthy  figures  as  to  tbe  amount  of 
commerce  upon  this  stream,  though  it  is  claimed  that  considei^able  pro- 
duce, especially  tobacco,  reaches  a  market  at  iSTashville  by  way  of  the 
Caney  Fork,  general  supplies  being  shipped  for  the  up-stream  trip. 

This  being  a  mountain  stream,  subject  to  caving  banks  and  beavv 
floods  and  consequent  drift,  the  work  of  clearing  the  channel  can  hardlV 
be  deemed  permanent,  but  will  require  at  intervals  the  removal  of  snag^ 
drift,  &c.,  at  a  small  outlay. 

Caney  Fork  River  is  in  the  collection  district  of  New  Orleans,  and  J^ashville  istl^ 
nearest  port  of  delivery. 

The  amount  estimated  for  improving  Caney  Fork  River,  Tennessee,  Was $30, 3£^ 

Amount  appropriated 14,  ft^* 

Amount  expendeil 10,  ti*' 
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Money  statement 

July  1,  1881,  amount  available $S,  132  2& 

July  1,  1882,  amount  expended  during  fiscal  year,  excluBive  of 

outeUnding  liabilities  July  1,  1881 $5,121  57 

July  1,  1882,  outstanding  liabilities 10  68 

5, 132  25 

Amount  appropriated  by  act  passed  August  2,  1882 4,  OQjD  00 

Amount  (estimated)  required  for  completion  of  existing  project 16,228  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 . .  16, 300  00 


Wg. 

IMPROVEMENT  OP  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

The  connection  of  the  Tennessee  River  with  the  Gulf  of  Mexico  by 
means  of  the  Coosa  River  was  at  one  time  a  subjec^t  under  serious  con- 
sideration, and  as  early  as  1823  the  State  of  Alabama  appropriated 
money  for  this  purpose,  which  act  was  approved  by  Congress  in  1824^ 
and  four  years  later  Congress  appropriated  a  j)ait  of  the  Tennessee  sur- 
plus for  improving  the  Coosa. 

In  1870  an  examination  of  the  Coosa  River  was  authorized,  from  the 
Selma.,  Rome  and  Dalton  Railroad  Bridge  upstream  77  miles  to  Greens- 
port,  and  two  years  later  an  instmmental  survey  was  made  on  which 
to  base  plans  and  estimates  for  improvement.  Jn  1875  an  examination 
was  made  from  Rome  down  to  Gadsden,  about  135  miles,  which  resulted 
in  a  i)lan  for  improving  the  river  so  as  to  give  a  navigable  channel  80 
feet  wide  and  4  feet  deep  at  extreme  low-water.  In  1876  an  appropria- 
tion was  made  for  improving  the  Coosa  River  between  Rome  and  the 
Selma,  Rome  and  Dalton  Railroad  Bridge,  and  from  this  time  works  of  im- 
provement have  been  going  on.  The  Coosa,  though  crooked,  is  very 
favorable  for  improvement.  The  bed  and  banks  are  generally  of  per- 
manent nature  and  the  mean  depth  of  water  is  great  when  compared 
with  the  width. 

The  obstructions  consist  mainly  of  gravel  bars,  rock  reefs',  and  bowl 
ders. 

The  projected  improvement  contemplates  a  channel  at  least  3  feet 
deep  at  extreme  low-water. 

Between  Rome  and  Greensport  the  channel  has  been  put  in  tolerably 
good  condition,  and  work  on  that  sectioti  has  been  suspended  for  the 
time  being.  Just  below  Greensport  is  a  very  serious  obstruction  in  the 
shape  of  very  broad  and  shallow  reefs  extending  over  about  5  miles. 
The  fall  of  water  here  is  24  feet,  and  the  greater  part  of  the  fall  is- 
within  a  length  of  2  miles.  These  reefs  are  called  Whistenant's  and. 
Ten  Islands  shoals.  It  has  been  found  necessary  to  improve  these- 
hoals  by  an  extended  work,  consisting  of — 

1st  A  longitudinal  dam  2,000  feet  long,  forming  a  canal,  with  a  lock, 
at  the  lower  end. 

2d.  A  dam  1,100  feet  long,  across  the  river,  terminated  at  one  bank 
by  another  lock. 

3d.  The  utilization  of  a  natural  chute  as  part  of  the  canal,  placing  a^ 
dam  and  third  lock  at  its  lower  end. 

It  is  upon  these  works  that  oi>eration8  have  been  continued  during, 
the  year  by  hired  labor,  averaging  daily  oniB  hundred  and  twenty-one 
men,  under  local  charge  of  Assistant  Engineer  M.  T.  Singleton.  The  fol- 
lowing are  the  exact  amounts  of  work  done : 


185S      REPORT    OF   THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMV. 

Masonry  laid,  cut  stoue  and  nibble cubic  yards. .     3, ir^ 

Dimension  stone  cut . . . ,. do 6l» 

Stone  quarried  for  lockrt  and  dams do 9, 1 1 

Stone  placed  in  dams  and  riprap do 14. 3h 

Earth  and  gravel  placed  in  dams  and  embankuiont do lU. *'.^ 

Rock  excavated  from  channel  and  lock-pit do Ti- 

Earth  stri(){)ed  from  quarries,  &c tlo S. 34J 

Cribbinj^  in  dams,  IG  feet  base  and  4  feet  hij^h linear  feet. .        74»' 

Besides  miscellaneous  work  connected  with  the  fore^oin^j. 

The  condition  of  the  improvement  on  the  1st  day  of  July,  1S82,  wa^ 
us  folh)ws : 

Ijock  Xo,  1. — Masonry  completed  ready  for  the  {fates,  and  the  longiti 
dinal  <iAm  completed,  excepting  the  short  spnr-dam  connectiu^  it  witL 
the  lock.    This  dam,  although  in  a  condition  to  be  used  at  the  begfiiiniD.  G 
of  the  year,  has  been  greiitly  strengthened  and  tightened  by  enihaiikin: 
earth,  gravel,  and  rock  against  it;  5(H)  cubic  yards  of  additional  eu 
bankmeiit  will  entirely  complete  this  work. 

Jjovk  Xo.  2. — Masonry  complete  except  setting  the  cojnng,  which  is  ai 
cut  and  can  be  set  in  a  few  days.  The  dam,  1,100  feet  long:,  across  lii^ 
river  at  this  lock  is  well  advanced,  the  water  above  it  standiiipr  witbit 
1  foot  of  its  ultimate  level.  The  dams  connecting  tlie  lower  end  of  tbi? 
lock  with  Wood's  Island  are  also  nearly  completed. 

Lock  Xo.  3, — The  stont*  is  all  cut  with  the  exception  of  about  250  cubif 
ytirds.  The  cofter-dam  is  ccmipleted  and  everything  ready  ft>r  layiu; 
masonry  rapidly  as  soon  as  the  land  title  has  been  perfected. 

During  the  fall  months,  which  embrace  the  period  of  extreme  lov 
water,  the  work  was  seriously  retarded  by  the  prevalence  of  malarij 
fevers,  generally  of  a  nialignant  typhoid  type.  During  that  time  :i. 
average  of  over  20  per  cent,  of  the  force  employed  was  constantly  on  th 
sick  list.  Aside  from  sickness  and  the  usual  winter  freshets,  notbiii;' 
occurred  during  the  year  to  materially  interfere  with  the  prog:res>«'. 
the  work. 

During  May  and  June  a  detailed  survey,  upon  which  ]dans  and  est: 
mates  can  be  bavsed,  was  made  of  the  river  below  Ijock  Xo.  3  to  Broke: 
Arrow  Shoals,  about  34  miles,  in  order  that  the  work  upon  this  partoi* 
the  river  may  be  finished  at  the  same  time  as  the  locks  and  canal,  so  a? 
then  to  open  the  river  at  once  from  Kome  to  the  coal  region  of  Saint 
Clair  County. 

The  new  appropriation  and  that  herein  a^ked  for  should  be  applied 
to  the  completion  of  the  locks  and  other  work  at  Ten  Islands  Shoals;  tt 
the  further  improvement  of  some  of  the  most  troublesome  shoals  b** 
tween  Home  and  Greensport,  whi«*,h  have  been  partially  improved;  a». 
in  extending  the  improvement  below  Ten  Islands  Shoals  towards  thr 
Selma,  Itome  and  Dalton  Railroad  Bridge. 

J.  M.  Elliott,  jr.,  general  manager  of  Gadsden  and  Red  Line  steamers 
kindly  furnished  me  with  the  following  information  in  reference  totht 
commerce  and  navigation  of  the  Coosa  River: 

Six  Htcaniprs  were  einpUiyed  on  the  river  during  the  year,  including  two  8team-tu|> 
These  tu^s  tow  from  6,000, (X>0  to  7,000,000  feet  of  pine  logs  to  the  miUs  at  Gad^: 
annually. 

During-  the  year  1881  the  steamers  on  the  river  between  Greensport  and  Rome  tnifr 
jmrted  2(5,300  bale^  cotton,  about  2,000  tons  of  pig  iron,  2,000,000  feet  of  lumber.  »ni' 
28,000  tons  general  merchandise.  They  also  carried  4,200  passengers  during  th* 
time. 

The  counties  adjacent  to  the  river  last  season  produced  60,000  bales  of  cotton,  imv 
of  which  found  way  to  the  market  other  than  by  river,  owing  to  the  fact  that  tl' 
season  when  most  of  tlie  produce  is  being  markete<l  is  at  the  time  of  extreme  lov 
water,  and  the  inability  of  the  boats  to  do  the  work  at  that  season  of  the  year. 

Before  the  improvement  of  the  river  by  the  United  States  the  steamers  were  qdI; 
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able  to  carry  about  one-fourtli  of  what  they  now  do  at  low-water.  Where  steamers  of 
20  feet  beam  and  120  feet  long  conld  formerly  go,  now  we  have  a  steamer  30  feet  beam 
and  160  feet  long  which  can  run  on  the  lowest  stage  of  water,  having  snccessfally  car- 
ried 601  bales  cotton  on  the  lowest  stage  of  water  known. 

By  fhrther  work  on  the  river  between  Greensport  and  Rome,  I  believe  that  the  re- 
ceipts would  increase  to  50,000  or  60,000  bales  of  cotton  annually,  and  the  other  traf&o 
in  proportion. 

There  are  five  saw-mills,  two  blast-fhmaces  (one  in  process  of  construction),  and  three 
towns  or  small  cities  on  tnis  river. 

This  work  is  in  the  collection  district  of  Mobile.  The  amount  of  revenue  collected 
at  the  nearest  port  of  entry  is  unknown  to  me. 

The  original  estimate  of  cost  of  improving  Coosa  River  was |562, 347  00 

Amount  appropriated 360,000  00 

Traasfenea  by  act  of  August  2, 1882,  from  improvement  of  Etowah  River.        8, 700  00^ 

Total  amount  appropriated 368,700  00 

Amount  expended 5^,142  79 

Money  statement. 

# 

July  1,  1881,  amount  available 178,901  b9 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstandingliabiUtiesJuly  1.1881 $53,831  98 

July  1,  1882,  outstanding  Uabiiities 7,212  40 

61,044  38 

July  1,  1882,  amount  available 17,857  21 

Amount  appropriated  by  act  passed  August  2,  1682 83,700  00 

Amount  available  for  fiscal  year  ending  June  30, 1883 101,557  21 

Amount  (estimated)  reouired  for  completion  of  existing  project • 183, 647  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1884 . .  150, 000  00 


W   10. 
IMPROVEMENT  OF  OOSfENAULA  AND  COOSA WATTEE  RIVERS,  GEORGIA. 

These  streams  are  in  Northwestern  Georgia.  Examinations  of  them 
were  made  in  1872  and  1874,  from  Garter's  Mill,  on  the  Coosawattee,  to 
the  month  of  the  Oostenaula,  near  Borne,  Ga.,  a  distance  of  about  105 
miles. 

The  obstructions  were  found  to  consist  of  gravel  bars,  rock  reefs,  snags, 
and  overhanging  trees.  The  plan  of  improvement  was  to  remove  these 
obstructions  and  to  build  the  necessary  wing-dams,  so  as  to  obtain,  as 
far  as  practicable,  navigation  during  nine  months  of  the  year  for  light- 
draught  boats.  ISO  work  was  done  during  the  last  fiscal  year  on  the 
Coosawattee,  a  good  channel  being  already  secured. 

Active  operations  were  in  progress  during  July  and  August  on  the 
Oostenaula  at  the  several  obstructions  below  Calhoun,  Oa.  B.  H.  King, 
overseer,  was  in  local  charge  of  the  works,  with  an  average  daily  force 
of  ten  men. 

The  following  work  was  done,  and  the  channel  greatly  improved 
thereby : 

Solid  rock  excavated cubic  yards..  131 

Loose  rock  and  gravel  excavated , do 366 

Overhanging  trees  cut 2 

Sna^  removed 26 

There  appears  to  be  no  commercial  necessity  for  any  further  improve* 
inent  of  these  streams  than  that  provided  for  by  the  new  appropriation, 
which  can  be  expended  in  removing  the  abandoned  bridge  piers  at 

117  E 
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Eome,  and  in  such  other  work  on  the  Oostenanla  as  can  be  done  with  tke 
limited  amount  of  funds. 
No  further  appropriation  is  therefore  asked  for  at  present* 

The  cost  of  improTins  both  streams  is  estimated  at $38, 2BB  Si 

Amoant  appropriated. 96, 009 *> 

Amount  expended 24, 868  14 

Money  statement. 

July  1,  1881,  amount  available |fe79  51 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilities  July  1, 1881 t715  80 

July  1,  1882,  outstanding  liabilities 21  85 

737  g» 

July  1, 1882,  amount  available. .  — 141  S 

Amount  appropriated  by  act  passed  August  2,  1882 1, 000  S 

Amount  available  for  fiscal  year  ending  J  une  30,  1883 1, 141  * 


Wii. 
IMPROVEMENT  OF  ETOWAH  RIVER.  GEORGIA. 

The  survey  imported  in  December,  1879,  shows  that  nothing  whatever 
can  be  done  to  make  the  Etowah  navigable  without  recourse  to  a  systee 
of  locks  and  dams,  at  a  cost  of  over  $2,000,000  for  63  miles,  or  $31,7^ 
per  mile,  with  no  prospect  of  coiTCsponding  advantages. 

Congress  having  approved  by  act  of  August  2,  1882,  of  the  recos 
mendation  made  in  the  last  annual  rei>ort  '^  that  the  balance  of  the  apprt^ 
priation  for  the  stream"  be  made  ^'available  for  this  improvement  belo« 
Bome,  Ga.,''  the  amount  of  $8,700  transferred  by  the  ai^t  to  the  Cooea 
Eiver  willbe  expended  in  accordance  with  approved  plan  for  the  improre 
ment  of  navigation  below  Home,  Ga.,  and  the  balance  of  $62.30  will  bf 
applied  to  the  contingencies  connected  therewith. 

Amount  appropriated  (act  of  August  14, 1876) $10,000  A 

Amount  expended 1, 231  •• 

Amount  transferred  (act  of  August  2,  1882) 8, 7W  i» 

Money  statement, 

July  1,  1881,  amount  available $6,762* 

July  1,  1882,  amount  available 8,Tffii 

Amount  transferred  by  act  passed  August  '2,  18-52,  to  Coosa  River 8, 700  <» 

Amount  available  for  fiscal  year  ending  June  30j  Ifc'^Il ft»? 


W  12. 
IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

The  state  of  Georgia  appropriated  at  various  times  for  the  improvf 
ment  of  this  stream,  during  the  first  forty  years  of  thi^  eentory,  8a» 
which  amounted  to  not  less  than  $60,000.    The  Ocmulgee,  nnitlng  vie 
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the  Oconee  about  10  miles  below  Lumber  City,  forms  the  Altamaha, 
these  three  rivers  being  the  water  highways  of  the  State. 

The  first  notice  taken  of  this  river  by  the  United  States  was  in  1852, 
when  an  examination  and  survey  were  ordered.  In  1875  an  examina- 
tion was  made  from  Macon  to  the  mouth  of  the  river. 

The  obstructions  are  snags,  sunken  rafts,  and  logs,  on  which  bars  often 
f<>rm,  overhanging  trees,  and  occasional  reefs.  The  banks  are  far  from 
permanent  in  character,  and  the  current  is  rapid. 

There  are  many  sharp  bends  in  the  river,  and  these  are  the  wrecking 
places  of  rafts. 

The  remedy  for  these  places  is  either  to  clear  off  the  timber  and  allow 
the  river  to  cut  across  the  bend,  or  to  build  cribs  or  booms  in  the  stream, 
so  as  to  prevent  rafts  from  leaving  the  channel. 

Operations  have  continued  by  hired  labor  during  the  fiscal  year,  the 
last  two  months  excepted.  The  ^ft^ietant  engineer  in  local  charge  was 
Mr.  0.  A.  Locke,  and  for  about  three  months  Mr.  A.  L.  Dearing  (both 
under  direction  of  Assistant  Engineer  B.  W.  Frobel),  with  an  average 
daily  force  of  eight  men. 

The  new  appropriation  and  that  herein  estimated  for  can  be  profitably 
applied  to  the  continuation  of  operations  with  the  sns^g-boat^  in  remov- 
ing the  most  troublesome  obstructions,  and  at  soipe  points  in  building 
cribs  and  booms,  to  prevent  rafts  from  being  drawn  out  of  the  channel 
and  wrecked  at  the  ^^  breakovers.^ 

As  stated  in  former  reports,  the  nature  of  the  obstructions  is  such 
that  there  is  no  relation  between  the  work  originally  estimated  for  and 
that  required  to  be  done  in  order  to  secure  good  navigation.  This  is 
partly  due  to  the  fact  that  the  nature  and  number  of  the  obstructions 
were  not  fully  ascertained  when  the  examination  was  made,  and  partly 
because  the  snags  and  resulting  bars  are  constantly  receiving  accessions 
to  their  number;  and  as  the  appropriations  h&ve  been  distributed  over 
some  six  years,  it  is  not  only  x^robable  that  the  original  estimate  will 
not  complete  all  that  requires  to  be  done,  but  in  the  absence  of  a 
detailed  survey  of  recent  date  it  is  impossible  to  say  how  much  of  an 
additional  sum  will  be  required.  I  am  satisfied,  however,  that  ndt  less 
than  $25,000  will  be  needed. 

During  the  year,  nine  bnodred  and  twenty-one  snags  and  overhanging  trees  have 
been  removed  and  1,689  cubic  yards  o£  earth  excavated  from  the  channel. 

The  following  steamboats  ply  on  the  river,  all  drawing  5  feet  when  laden :  Cum- 
berland, Halcyon,  Mary  Fisher,  and  Ida.  Messrs.  Merritt  and  Coney,  of  Hawkinsville, 
kindly  inform  me  that  the  first  three  have  been  running  monthly  the  past  season  be- 
tween that  place  and  Savannahs  They  would  generally  start  with  &om  dO  to  100  bales 
of  cotton  and  complete  their  load  at  landings  below,  jjate  in  the  season  they  carried 
a  large  quantity  of  flour,  hay,  corn,  and  meat  for  the  saw-mills  along  the  route.  They 
also  report  that  turpentine  stills  are  rapidly  increasing  in  number,  on  account  of  the 
improved  and  more  certain  navigation.  It  is  said  that  another  and  larger  boat  is  to 
be  put  on  the  river  during  the  faU  of  1883. 

Several  letters  were  written  weeks  ago.  inquiring  for  additional  statistics  of  com- 
merce, but  no  answers  have  yet  been  received. 

This  river  is  in  the  collection  district  of  Brunswick,  Ga.,  Darien  being  the  nearest 
port  of  delivery.    The  amount  of  revenue  is  unknown  to  me. 

The  nearest  permanent  light-house  structures  are  probably  the  beacons  on  Wolfs 
Island,  near  Darien,  Ga. 

The  original  estimate  of  cost  of  improving  Ocmulgee  River  from  Macon 

to  its  mouth  was $56,240  OO 

Increased  in  1882 25,000  00 

81,240  00 

Amount  appropriated 54,000  00 

Amount  exi>ended 48,799  49 
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Money  statement 

July  I,  186*1,  amount  available $5,557  3 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1881 $5,325  55 

July  1,  1882,  outstanding  liabUities 31  83 

5,357  S 

July  1,  1882,  amount  available  20051 

Amount  appropriated  by  act  passed  August  2, 1882 5,i00ft^ 


Amount  available  for  fiscal  year  ending  June  30, 1883 5,SO0S 

Amount  (estimated)  required  for  completion  of  existing  project 27,340  (^ 

Amount  that  can  be  profitably  exx>ended  in  fiscal  year  encung  June  30, 1664  .  10,691  ^ 


W13. 

IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

In  the  first  quarter  of  this  centoiy  the  State  of  Georgia  appropriate*^ 
sum^  on  several  occasions  for  the  improvement  of  this  river,  the  wbok 
amount  thns  appropriated  being  over  $359000. 

The  first  examination  by  the  United  States  was  made  in  1874. 

The  obstractions  are  snags^  logs,  bars  formed  by  sunken  logs,  andi^ 
few  rock  reefs,  these  obstructions  interfering  greatly  with  the  commeir 
of  Dublin  and  vicinity,  a  town  dependent  entirely  on  river  and  wagts 
transportation. 

The  great  need  of  the  river  is  such  improvement  as  will  make  tian^ 
portation  safe  and  practicable  at  lower  stages  of  the  water. 

The  improvement  proposed  is  to  clear  the  channel  of  these  obstiQc 
tions  and  bars,  getting  3/eet  of  water,  and  over  if  possible. 

Active  operations  with  the  steam  snag-boat  were  resumed  by  hire^ 
labor  in  the  latter  part  of  August,  and  continued  until  February,  ih* 
latter  part  of  this  time  being  spent  in  overhauling  the  steam  snag-boa^ 
Assistant  Engineer  G.  A.  Locke  was  in  local  charge,  under  directioac 
Assistant  Engineer  B.  W.  Frobel;  average  daily  force,  seven  men. 

Work  was  done  at  some  eighteen  places  above  and  below  DubUn. 

Four  hundred  and  eighty-nine  logs,  snags,  and  overhanging  trees  -were  remoTei 
Thirty  cubic  yards  of  rook  were  excavated  from  channeL 

Many  repairs  to  the  snag-boat  were  necessaiy  before  work  for  t> 
year  began,  and  many  had  to  be  made  as  the  work  advanced,  bat  ti 
bosit  has  been  put  in  thorough  repair  for  the  next  season. 

The  improvement  of  this  river  cannot  be  regarded  as  x)ermanent,  i- 
it  is  changing  its  bed  at  many  points,  and  an  annual  expenditure  ^ 
always  be  necessary  if  the  channel  is  to  be  kept  clear. 

The  new  appropriation  and  that  herein  asked  for  are  to  be  expeink" 
in  continuing  the  work  of  clearing  the.  channel  at  Carr's  ShosJs  ti^ 
below  Dublin. 

Two  or  three  steamers,  drawing  from  2  to  3  feet,  ply  this  river  between  Dublifi  t^ 
the  Georgia  Central  Railroad,  and  below  Dublin  to  the  Altamaha  River.  Tbctr  <:» 
goes  consist  of  lumber,  cotton,  resin,  turpentine,  and  provisions. 

Commercial  statistics  for  the  year  were  written  for  several  weeks  mgo,  but  ^' 
not  been  received  in  time  for  insertion. ' 

This  stream  is  in  the  collection  district  of  Brunswick,  Ga.,  Darien  being  the  mx^ 
port  of  delivery. 

The  estimates  for  the  work  were $50,  #^' 

Amount  appropriated SO.S".' 

Amount  expended 1S»4S' 
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Money  statement 

July  1,  1881,  amount  available $2, 851  78 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 2,813  93 

July  I,  1882,  amount  available 37  8r> 

Amount  appropriated  by  act  passed  August  2, 1882 5, 000  00 


Amount  available  for  fiscal  year  ending  June  30,  1883 5, 037  85 

Amount  (estimated)  required  for  completion  of  existing  project 29, 5^0  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 1884.  10, 000  00 


W14. 
IMPROVEMENT  OF  RED  RIVER,  TENNESSEE. 

As  stated  in  last  annaal  report  on  the  improvement  of  this  river — 

An  examination  of  this  stream  from  Port  Royal  to  its  month,  a  distance  of  38  miles, 

was  made  in  December,  1860,  from  which  it  was  found  that^- 
!  "An  expenditure  of  about  $10,000  upon  the  38  miles  of  river  examined  in  removiug 

[      snags,  overhanging  trees,  loose  rock  and  gravel,  and  in  building  a  few  stone  dams 

won  la  enable  the  smaller  boats  fh)m  the  Cumberland  River  to  ascend  this  stream  at 
I  medium  stages  of  the  water,  and  with  sufficient  frequency  to  carry  ofi  the  heavier 
<     products  of  the  neighboring  country.'' 

^         There  are  three  bridges  across  this  stream,  oae  for  a  railroad  and  the  other  two  for 
1      turnpikes,  the  lowest  being  41  and  the  highest  52  feet  above  low-water. 
'         Unless  these  bridges  are  provided  with  draws  the  high-water  navigation  of  this 
stream  will  be  greatly  crippled,  as  steamboats  will  be  unable  to  pass  under  these 
I     bridges,  even  with  their  chimneys  lowered. 

In  1881  an  appropriation  of  $5,000  was  made  for  this  work,  and  in 

I    August  of  that  year  two  working  parties  were  organized,  one  working 

down  stream  from  Port  Boyal,  and  the  other  working  up  stream  from 

I    its  mouth,  under  the  direction  of  Assistant  Engineer  0.  A.  Turrell,  with 

t    an  average  daily  force  of  thirty-eight  men. 

I        Active  operations  were  continu^  from  August  to  the  end  of  Novem- 
i    ber.  when  the  available  funds  were  exhausted. 

t        The  38  miles  of  river  between  Port  Eoyal  and  its  mouth  have  been 
I    much  improved  by  the  removal  from  the  channel  of— 

I     1,458  cubic  yards  old  fish-trap  dams ; 
60  cubic  yards  solid  rock ; 

1,4(53  cubic  yards  loose  rock  and  gravel ; 
i        485  snags  and  logs ; 
I     1,664  overhanging  trees  cut:  and  about 

1,050  cubic  yards  of  riprap  aams  built. 

i        Steamboats  of  not  over  15  inches  draught  can  navigate  this  river  for 

I  about  four  months  of  the  year.  Ko  plan  has  been  submitted  for  low- 
water  navigation,  as  the  limited  commerce  would  not  warrant  the  heavy 

f    expenditures  necessary. 

I  No  appropriation  for  this  stream  was  made  by  act  of  August  2, 1882. 
Therefore  no  work  can  be  done  this  season. 

,  The  appropriation  asked  for  ($5,000),  being  balance  of  the  original 
estimate,  can  be  applied  to  clearing  the  channel  of  obstructions  and 
building  wing-dams,  as  proposed  by  the  existing  project. 

This  stream  is  in  the  collection  district  of  New  Orleans.    Nearest  port  of  delivery  is 
j     Nashville,  Tenn. 

The  estimate  of  cost  of  improving  Red  River,  Tennessee,  was f  10, 103  00 

Amount  appropriated 5, 000  00 

Amount  expended . .  • 4. 956  43 


i 
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Money  statement 

July  1,  188],  amoant  available ^ 

Jaly  1,  1882,  amount  expended  during  fiscal  year,  exclosive  of 

outatanding  liabilities  July  1,  1881 $4,862  79 

July  1,  1882,  ontatanding  Uabilitiea 93  68 

4. 


July  1, 1882,  amount  available 


Amount  (estimated)  required  for  completion  of  existing  project ii 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,  1884.    ^ 


W  15. 

EXAMINATION   OF    THE  SOUTH    FORK    OF    THE    CUMBERLAND 

KENTUCKY. 

An  examination  of  this  stream  was  made  in  ISSI. 

The  obstructions  were  found  to  be  reefs,  bowlders,  &c,  being 
in  character  to  the  other  mountain  streams  tribntajry  to  the  C 
land. 

The  plan  adopted  for  the  expenditure  of  the  appropriation  now  a 
able  and  that  herein  asked  for  is  to  deepen  the  navigable  channel 
the  Kentucky  State  line  to  the  mouth  of  the  river  by  excavation 
narrowing  the  water-way  by  means  of  wing-dams,  so  as  to  secure  5^ 
navigation  upon  rises  above  low  water  of  not  lees  than  3  feet> 

The  prospective  commerce  to  be  benefited  by  the  proposed  impr' 
ment  is  the  grain,  lumber,  and  coal  interests  along  the  main  stir.i 
and  its  tributaries. 

This  stream,  being  tributary  to  the  Cnmberlaud,  is  in  the  collection  district  id^ 
Orleans.    The  nearest  ports  of  delivery  are  Nashville  and  Chattanooga,  Teoa. 

The  estimate  of  cost  of  improving  this  stream  from  the  State  line  to  its  month 

was * ffc.- 

Amoant  appropriated 1' 

This  appropriation  was  made  by  act  of  August  2,  1882;  therefore 
expenditures  were  made  during  the  fiscal  year. 

Money  atatement. 

Amonnt  appropriated  by  act  passed  Angnst  2,  1882 |3,*"^ 

Amount  (estimated)  required  for  completion  of  existing  project.. 59,?* 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30^  1^^134*  10^  C» 


W  16. 

survey  of  cumberland  river  at  smithes  shoals,  kentucky, 
ascertain  the  practicability  and  the  cost  of  a  canal.  vtl 
locks  and  dams,  from  the  head  to  the  foot  of  said  shoal 

United  States  Engineer  Office^ 
Chattanooga^  Tenn.,  February  loy  ISS: 
General:  I  have  the  honor  to  submit  the  following  report  on 
"  Survey  of  Cumberland  River,  Kentucky,  at  Smith's  Shoals,"  maA 
compliance  with  act  of  Congress  approved  March  3, 1881,  "  to  ascrrt 
the  practicability  and  the  cost  of  a  canal,  with  locks  and  dams,  fron 
head  to  the  foot  of  said  shoals." 


^ 
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A  survey  of  these  shoals  was  made  in  1875,  and  reported  upon,  Ap 
pendix  B,  Keport  of  Chief  of  Engineers,  1875. 

The  present  survey  was  limited  to  such  measurements  as  were  needed 
in  making  the  estimates,  and  ascertaining  the  practicability  of  the 
work. 

A  strict  constraction  of  the  act  authorizing  the  survey  calls  for  a 
^^ canal  with  locks  and  dams,"  but  such  a  canal  would  be  enormously 
expensive,  if  not  impracticable,  and  would  be  entirely  unnecessary, 
since  the  locks  and  dams  would  give  sufficient  depth  to  the  river  itself. 

The  river  bed  is  in  a  gorge  from  300  to  500  feet  deep,  which  leaves  no 
room  for  a  canal,  and  at  the  same  time  renders  it  unnecessary,  since  it 
is  possible  to  raise  the  water-level  by  means  of  dams  to  any  desired 
height  without  overflowing  the  surrounding  country.  The  estimate  has 
therefore  been  made  for  locks  and  danuy  using  the  river  itself  fis  a  canal. 

The  language  of  the  act  also  limits  the  survey  to  "Smith's  Shoals," 
but  as  the  principal  object  of  the  proposed  improvement  appears  to  be 
to  enable  coal  miners  in  the  vicinity  of  Eock  Castle  River  to  boat  their 
coal  to  Nashville,  it  is  evident  that  the  river  from  the  present  head  of 
navigation  at  Point  Burnside  to  the  mouth  of  Bock  Castle  Biver  should 
be  put  in  as  good  navigable  condition  as  Smith's  Shoals  proper,  in  order 
that  the  improvement  may  fiilly  accomplish  its  object.  I  will  there- 
fore add  an  estimate  of  the  cost  of  extending  the  improvement  as  sug- 
gested. 

There  is  no  doubt  as  to  the  practicability  of  building  the  locks  and  dams 
so  as  to  give  any  desired  depth  of  water  at  all  points  on  Smith's  Shoals. 
The  best  way  to  do  this  would  be  to  build  a  dam  38  feet  high  at  the 
head  of  Mill  Shoal,  and  four  locks  of  about  16  feet  lift  each,  connecting 
the  level  above  the  dam  with  the  water  at  the  foot  of  the  shoals.  The 
dam  would  be  850  feet  long  on  the  crest,  and  would  back  the  water  above 
the  head  of  the  Shadowen  Shoal,  which  forms  the  uiiper  member  of  the 
Smith's  Shoals  chain  of  obstructions.  The  locks  would  allow  for  a  rise 
of  10  feet  on  the  crest  of  the  dam,  which  would  correspond  with  a  rise 
of  50  or  60  feet  at  the  foot  of  the  shoals,  and  there  should  be  guard- 
gates  at  the  upper  lock  several  feet  higher,  so  that  even  with  a  flood  of 
74  feet,  the  highest  known  at  Point  Burnside,  the  locks  would  be  safb 
from  overflow.  This  precaution  would  be  necessary  to  protect  the  locks 
from  damage,  as  well  as  to  prevent  logs  and  other  drift  from  filling,  and 
thus  disabling  them  at  the  time  when  most  needed. 

Some  doubt  is  expressed  by  Mr.  Crozer,  the  assistant  engineer  who 
made  the  survey,  as  to  the  sufficiency  of  the  foundation  for  a  dam  at 
Mill  Shoal,  but  as  the  bed  of  the  river  consists  of  a  tolerably  solid  rock, 
with  an  unlimited  supply  of  building  materials  in  the  immediate  vicin- 
ity, there  can  be  no  insurmountable  difficulty  in  that  resi>ect. 

In  addition  to  being  cheaper  and  more  easily  operated,  the  single  dam 
and  flight  of  locks  would  have  the  advantage  over  a  number  of  detached 
ones  in  being  more  easily  kept  above  the  reach  of  floods,  as  already 
mentioned.  Ko  matter  how  low  a  dam  might  be,  the  lock  would  either 
have  to  be  carried  above  high-water  mark  or  it  would  be  disabled  dur- 
ing the  high-water  stages,  when  it  would  be  most  needed,  and  it  might 
be  necessary  to  wait  for  low-water  before  it  could  be  cleaned  out  or  re- 
paired. 

It  will  be  noticed  that  Assistant  Engineer  Crozer  estimates  for  six 
dams,  each  20  feet  high.with  one  lock  at  each  dam,  to  make  slackwater 
from  Point  Burnside  to  Kock  Ca«tle  Biver;  but  as  the  Cumberland  Biver 
floods  rise  from  40  to  74  feet  at  the  points  where  his  dams  are  located, 
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it  is  evident  that  such  an  arrangment  would  not  be  available  exoepthg 
at  moderate  stages  on  the  river. 

The  use  of  timber  in  a  work  of.  this  kind  should  be  limited  to  tiioee 
parts  that  will  be  absolutely  protected  firom  the  air  by  being  eov^ 
with  water  at  all  times,  as  the  most  durable  timber  decays  very  rapidlr 
in  this  climate  when  exx>osed  to  the  weather. 

The  dam  at  the  head  of  Mill  Shoal  could  probably  be  bailt  of  substantial 
masonry  for |246,  ft* 

And  four  locks,  of  16  feet  lift,  and  55  by  140  feet  in  the  chAmber,  at  |80,000 
each,  would  cost 320,6* 

Total 5eO,« 

This  is  the  estimate  for  improving  the  river  "  from  the  head  to  the  foot 
of  Smith's  Shoals,"  but  in  order  to  make  this  improvement  available  it 
would  be  necessary  to  build — 

An  additional  dam  about  25  feet  high,  and  three  more  locks,  at  or  near  Shad- 

owen  Shoal,  the  cost  of  which  dam  would  be $75,  Of* 

And  that  of  the  three  locks,  at  $80,000 : 240,00' 

Makinff 315,«M 

Which  added  to  the  foregoing  estimate 560,6^ 

Makes  a  total  of 875,  <»* 

as  the  cost  of  the  entire  improvement. 

This  estimate  includes  engineering  and  contingencies,  bat,  viewed  a> 
a  commercial  enterprise,  it  should  l^  increased  by  the  probable  annua! 
cost  of  operating  the  locks  and  of  minor  repairs,  capitalized  at  a  ftii 
rate  of  interest 

Ten  dollars  per  diem,  or  about  $3,600  per  annum,  would  probably  br 
the  least  sum  that  would  cover  these  expenses,  and  this  sum  ci^italisad 
at  4  per  cent,  would  amount  to  $90,000,  which,  added  to  the  cost  of 
the  work  estimated  for,  would  give  $965,000  as  the  entire  outlay. 

The  advantages  of  this  plan  of  improvement  would  be: 

1.  It  would  give  absolutely  safe  and  reliable  navigation  for  rafts  ttJ 
coal-boats  at  all  seasons  of  the  year  and  all  stages  of  the  water  firoD 
Bock  Castle  Biver  to  the  present  head  of  navigation  at.  Point  Bon 
side. 

2.  It  would  allow  steamboats  to  ascend  as  well  as  provide  for  de 
scending  navigation. 

3.  The  improvement  would  be  permanent 
On  the  other  hand  it  should  be  stated : 

1.  That  even  if  Congress  should  make  liberal  appropriation  for  tht 
work,  say  $300,000  for  the  first  year,  it  would  take  at  least  four  year 
to  complete  the  work,  during  which  time  no  advantage  would  result  U 
navigation }  while  at  the  rate  such  appropriations  are  usually  made,  i 
much  longer  time  would  elapse  before  the  improvement  would  beeo^f 
available. 

2.  That  the  present  system  of  dams  appears  to  give  good  8atis£M63t 
as  far  as  tested,  and  it  is  probable  that  if  the  coal  miners  wiU  nakt 
full  use  of  the  boating  tides,  and  perhaps  make  some  slight  modiflcatior 
in  their  temporary  barges,  they  can  now  market  all  tiie  coal  thej  ci^ 
mine,  not  only  safely,  but  profitably. 

3.  So  far  as  rafts  and  loose  saw-logs  are  concerned,  it  is  quite  likely 
that  the  present  arrangement  is  as  good  if  not  better  tiian  the  lo^ 
and  dams  would  be. 

4.  From  the  head  of  the  Great  Falls  to  the  head  of  Smith's  Sbo«l^ 
the  Cumberland  Biver  falls  324  feet,  and  is  so  badly  obstructed  bj 
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bowlders  tbat.  it  can  never  be  made  navigable  for  steamboats  at  any 
reasonable  cost;  it  is  not  therefore  probable  that  the  improvement,  even 
if  completed  as  herein  estimated  for,  would  ever  be  extended  to  the 
Upper  Cumberland. 

In  view  of  these  considerations,  I  would  respectfully  recommend  that 
the  present  system  of  dams  be  tried  for  at  least  one  year  longer  before 
undertaking  the  more  radical  system  of  improvement ;  and  if  this  recom- 
mendation is  approved,  a  small  additional  sum  could  be  advantageously 
expended  in  adding  to  and  strengthening  the  dams  already  built,  as 
suggested  at  the  end  of  Assistant  Engineer  Orozer's  report.  If,  how- 
ever. Congress  decides  upon  building  the  locks  and  dams,  I  would  re- 
spectfully urge  that  at  least  one-fourth  of  the  entire  cost  of  the  work 
be  appropriated  the  first  year,  so  that  the  necessary  preparations  can 
be  made  for  a  vigorous  prosecution  of  the  work. 

The  new  work  will  not  only  be  of  no  use,  but  will  be  liable  to  offer 
more  or  less  obstruction  to  navigation  until  the  entire  work  is  com- 
pleted. 

Assistant  Engineer  Crozer's  report  and  a  map*  of  the  Cumberland 
Biver  from  Point  Bumside  to  the  mouth  of  Bock  Castle  Biver  are  ap- 
pended. 

Very  re8i)ectfully,  your  obedient  servant, 

W.  B.  KiNa, 
Major  of  Engineers. 

The  Chief  of  Enoineebs,  U.  S.  A. 


RKPORT  OF  MR.   W.  C.   CROZER|   ASSISTANT  ENOINRER. 

80MER8KT,  Ky.,  F^^ary  1,  1882. 

Major:  I  have  the  honor  to  snbmit  the  following  report  of  tbe  nnrvey  of  Smith's 
Shoals,  Cumberland  River,  made  in  compliance  with  your  orders,  with  a  view  of  in- 
augarating  a  system  of  slackwater  by  building  of  dams  and  locks. 

Smith's  Shoals  have  been  a  serious  obstruction  to  the  navigation  of  the  river  above 
the  mouth  of  the  South  Fork,  closing  it  entirely  against  up  stream  navigation,  and 
renderins  the  down  stream  navigation  both  difficult  and  dangerous. 

The  only  navigation  has  consisted  in  floating  coal  in  flat-boats  from  the  mines  be- 
tween Buck  Creek  and  Book  Castle  River,  and  rafts  of  saw-logs  to  Nashville  and  other 
points  below. 

Smith's  Shoals  are  composed  of  four  shoals  separated  by  intervening  pools  of  smooth 
water.  The  foot  of  the  lower  or  Mill  Shoals  is  2.02  miles  above  the  mouth  of  Big  South 
Fork  at  Point  Bumside.  the  head  of  steamboat  navigation.  Mill  Shoal  is  0.69  of  a 
mile  long,  and  has  a  fall  of  16.7  feet. 

The  pool  between  this  and  Long  Shoal  is  0.68  of  a  mile  in  length,  and  has  a  fall  of 
only  0.15  of  afoot. 

Long  Shoal  is  1.73  inUes  long,  with  a  fall  of  22.16  feet.  Next  comes  a  pool  0.42  of  a 
mile  long,  with  a  fall  of  only  0.1  of  a  foot,  reaching  to  the  foot  of  White  Cliff  Riffle, 
whioh  is  1.42  miles  in  length,  with  a  fall  of  4.19  feet.  Another  pool,  1  68  miles  in 
len^h,  having  a  fall  of  only  0.35  of  a  foot,  extends  to  the  foot  of  Shadowen  Shoal, 
which  is  1.79  miles  long,  and  has  a  fall  of  10.85  feet. 

The  total  length  of  Smith's  Shoals  is  8.4  miles,  and  total  fall  54.5  feet. 

In  the  early  days  of  shipping  coal,  sometimes  20  per  cent,  of  the  boats  were  lost  in 
passing  over  the  snoals.  Toe  points  of  danger  were  at  what  was  called  *'The  Breaker," 
near  the  foot  of  Lon^  Shoal,  and  on  Mill  Shoal ;  here  the  waves  were  very  rough, 
caused  by  a  perpendicular  fall  of  2^  feet  over  ledges  of  rock. 

Some  years  ago  the  State  of  Kentucky  made  appropriations,  which  were  expended 
in  trying  to  improve  the  river  at  these  two  points,  but  as  the  work  was  injudiciously 
located,  it  was  of  no  benefit.  In  1874  Congress  ordered  a  survey  to  be  made  of  these 
shoals,  which  was  done  in  1875  by  Mr.  R.  C.  McCalla,  underordersof  Maj.  W.  McFar- 
land.  His  report,  contained  in  Report  of  Chief  of  Engineers  for  1875,  Appendix  R,  19 
referred  to  for  more  minnto  details  of  the  shoals. 


Map  not  printed. 
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As  saegested  by  yon,  I  made  this  survey  with  the  view  of  building  only  one  dam  at 
the  head  of  Mill  Shoal  of  sufficient  heignt  to  back  the  wat«r  over  the  entire  ahoal 
above  and  connecting  with  the  pool  at  the  foot  of  the  shoals  by  several  locks.  Alter 
a  careful  examination,  I  think  it  doubtful  whether  a  safe  foundation  for  a  dam  of  that 
height  can  be  secured  at  a  reasonable  cost.  The  bed  of  the  river  here  is  composed  of 
limestone  in  strata  of  from  8  to  18  inches,  interstratified  with  soft  blue  shale  which 
decomposes  rapidly  under  the  action  of  the  water  or  upon  exposure  to  the  air. 

If  it  should  be  decided  to  adopt  a  system  of  slack  water  it  would  doubtless  be  better 
to  build  severeal  dams  of  lesser  height.  The  number  of  dams  required  will  bo  deter- 
mined by  what  portion  of  the  river  is  to  be  so  improved.  Unless  the  system  is  to  ex- 
tend from  Point  Burnside  to  at  least  as  high  up  as  the  mouth  of  Hock  Castle  River,  I 
can  see  no  benefit  that  is  to  be  derived  from  it  if  confined  to  the  shoal  alone,  for  in  the 
present  condition  of  the  shoals  whenever  a  boat  can  reach  there  from  above  it  o&n 
pass  over  in  safety. 

There  are  on  an  average  twenty-four  coal  tides  annually  between  Point  Burnside 
and  Nashville,  while  between  Point  Burnside  and  the  mouth  of  Rock  Castle  the  annaal 
average  is  only  three  coal  tides.  Therefore,  to  construct  a  slackwater  system  that  will 
be  most  beneficial  to  this  portion  of  the  river,  I  would  suggest  that  one  dam  20  feet 
high  and  530  feet  long  be  built  at  Point  Burnside  just  above  the  mouth  of  Big  South 
Fork,  another  20  feet  nigh  and  800  feet  long  at  the  head  of  Mill  Shoal,  another  20  feet 
high  and  800  feet  long  on  Long  Shoal  just  above  the  mouth  of  River  Hollow,  and 
another  one  20  feet  high  and  650  feet  long  on  White  Cliff  Riffle,  600  feet  below  the 
head  of  shoal.  This  dam  will  cover  the  entire  shoal  above  and  give  5  feet  of  water  at 
Miller's  mill.  A  dam  just  below  this  mill  20  feet  high  and  490  feet  long,  and  another 
at  the  narrows  20  feet  high  and  410  feet  long,  will  give  5  feet  of  water  at  month  of 
Rock  Castle  River.  These  dams,  if  built  of  timber  and  filled  with  stone,  as  shown  by 
the  accompanying  sketch,  will  cost  |51.3I  per  linear  foot.  If  built  of  stone,  as  per 
sketch,' they  will  cost  $64.80  per  linear  foot.  While  a  stone  dam  of  the  dimensions 
shown  on  sketch  is  strong  enough  for  ordinary  streams,  if  it  should  be  decided  to  adopt 
stone  dams,  I  would  recommend  that  the  width  be  increased  to  23  feet  base  and  8  feet 
at  top,  which  would  increase  the  cost  to  $80  per  linear  foot. 

I  think  timber  dams  will  be  best  adapted  tor  this  portion  of  the  river,  as  they  are 
not  so  liable  to  be  injured  by  the  immense  amount  of  drift  and  saw-logs  that  pass  here 
on  every  rise.  These  dams,  if  built  of  best  quality  of  whiteoak,  will  last  about  twenty 
years,  and  ought  to  require  no  repairs  for  at  least  ten  years. 

For  a  timber  dam  5:^0  feet  long,  20  feet  high,  with  a  base  of  46  feet,  the  principal 
dimensions  of  longitudinal  timbers  of  frame  are  12  Inches  by  12  inches  cross-section  and 
20,  25,  30,  and  35  feet  in  length ;  all  of  such  timber  is  calculated  at  the  rate  of  14  cents 
per  linear  foot.  Sheeting  for  apron  being  12  inches  by  10  inches  cross-section,  and  in 
uniform  length  of  15  feet. 

Crown-sheeting  being  12  inches  by  2^  inches  cross-section,  and  in  length  of  16  feet 
1|  inches.  Batten,  running  longitudinal  with  dam,  one  course  on  each  of  the  aprons, 
are  12  inches  by  6  inches  cross-section,  and  in  lengths  of  not  less  than  20  feet. 

All  such  sheetings  and  battens  are  calculated  at  the  rate  of  |16.50  per  1,000  feet, 
board  measure. 

IRON  WORK  OF  DAM. 

{-inch  round  iron  drift  bolts,  21  inches  long,  for  main  frame. 

|-inch  square  iron  spikes,  18  inches  long,  flat,  conical  head,  for  sheeting  of  aprons. 
-)ViDch  square  iron  spikes,  6  inches  long,  for  upper  crown-sheeting. 
4-inch  square  iron  spikes,  12  inches  long,  for  batten  on  aprons,  to  be  about  2  feet 
apart. 
Filling  in  dam,  broken  stone  closely  packed. 

ESTIMATE  OF  MATERIAL  AND  COST  OF  TIMBER  DAM. 

Length  of  dam,  530  feet. 

Width  of  base,  20  feet. 

Difference  in  level  of  pool,  14  feet  6  inches. 

QUANTITY  AND  COST  OF  TIMBER. 

Longitudinal  timber  above  water,  31,800  linear  feet  white  oak,  at  14  cents.  $4,452  00 

Longitudinal  timber  below  water,  10,600  linear  feet  white  oak,  at  13  cents.  1, 378  00 

Transverse  timber  above  water,  19,746  linear  feet  white  oak,  at  14  cents.. .  2,764  44 

Transverse  timber  below  water,  8,480  linear  feet  white  oak,  at  13  cents 1, 102  40 

Sheeting  for  apron,  159,000  feet,  B.  M.,  white  oak,  at  816.50 2, 623  50 

Sheeting  for  crown  of  dam,  42,930  feet,  B.  M.,  white  oak,  at  $16.50 708  34 

Batten  and  apron,  6,360  feet,  B.  M.,  white  oak,  at  $16.50 104  94 

Total  cost  of  timber 13.133  €2 
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QUANTITY  AND  COST  OP  IRON  WORK. 

For  main  frame,  6,447  drift  bolts,  {-incli  round  iron,  21  inches  long  (weight 

per  100=  368  pounds),  23,724  ponnds,  at  3  cents  per  pound |71 1  72 

For  apron  sheeting,  3,180  spikes,  |-inch  square  iron,  18  inches  long  (weight 

per  100=258  pounds),  8,:!i04  pounds,  at  4  cents  per  pound 328  16 

For  battens.  530  spikes,  f-inch  square  iron,  12  inches-  long  (weight  per  100= 

132  pounds),  700  pounds,  at  5  cents  per  pound 35  00 

For  crown- sheeting,  8,460  spikes,  -j'^  inch  sqaare  iron,  6  inches  long  (weight 

per  100=33^  poundH),  2,840  pounds,  at  6  cents  per  pound 170  40 

Total  cost  of  iron 1,245  28 

FIIXING. 

279,450  cubic  feet=10,350  cubic  yards,  broken  stone=6,900  cubic  yards  (solid 

measure),  at  50  cents  per  cubic  yard |3, 450  00 

Estimating  labor  of  construction  of  dam  in  a  ratio  to  cost  of  timber  as  10 

to  14,  thu8,l?4?-—   X    10 9,381  15 

14 

KECAPITULATION. 

Cost  of  timber $13,133  62 

Cost  of  iron 1,245  28 

Cost  of  fiUing  (stone) 3,450  00 

Cost  of  labor 9,381  15 


Total  cost  of  dam 27,210  05 

Stone  dam,  530  feet  long,  20  feet  high;  width  at  base,  15  feet,  width  at  crown  of  dani^ 
5  feet. 

Courses  of  stone  being  24,  18,  and  16  inches  coping  stone,  to  be  not  less  than  2  feet 
thick,  and  additionally  secured  to  the  top  of  wall  by  suitable  anchor  bolts  of  2-iuch 
round  iron  and  not  less  than  8  feet  long,  one  anchor  to  each  joint  of  coping. 

Cross-section  of  dam,  189  square  feet. 

Weight  of  masonry  (limestone),  165  pounds  per  cubic  foot. 

Weight  of  masonry  per  linear  foot  at  dam,  31,185  pounds. 

Differehce  of  level  of  pools,  14  feet  6  inches. 

^Pressure  against  back  of  dam  (20-foot  depth) 12, 500. 00  lbs.  per  linear  foot. 

Pressure  against  front  of  dam  (5-foot  depth) 945.31    **      **        **        " 

Actual  pi*essure  against  back  of  dam 11 ,  554. 69  lbs.  (hydrostatic). 

Coefficient  of  friction  or  stability  of  dam  in  this  case,  from  the  nature  of  its  founda- 
tion, may  safely  be  assumed  (0.75),  which  will  give  us  a  resistance  in  friction  of  dam 
against  the  hydrostatic  pressure  of  31,185  X  0.75=23,388.75  pounds,  hence  a  factor  of 
safety  of— 

23,388.75 q  aoj 

ri;^.69""^"^- 

The  cross-section  of  dame  beine  189  sanare  feet,  and  the  length  of  wall  being  5.30 
feet,  then  we  have  530x189  =  100,170  cubic  feet  =  .3,710  cubic  yards. 

Oi  this  we  may  estimate  3,000  cubic  yards  of  cut  stone  (ashlar),  the  facing  on  back 
of  dam  only  to  be  hammer-dressed.  The  remaining  710  cubic  yards  consists  in  scab- 
bled  stone,  concrete  and  cement. 

ESTIMATE  OF  MATERIAL  AND  COST  OF  STONE   DAM. 

Length  of  dam,  530  feet.  « 

Height  of  dam,  20  feet. 

Width  of  base,  15  feet. 

Width  of  crown,  5  feet. 

Difference  in  level  of  pool,  14  feet  6  inches. 

Cross-section  of  dam,  189  square  feet. 

Cubic  contents  of  cut  stone,  3,000  cubic  yards. 

Cubic  contents  of  scabbled  stone,  concrete  and  cement,  710  cubic  yards. 

3,000  cubic  yards  cut  stone,  laid,  at  |10.50 $31,500 

710  cubic  yards  scabbled,  &c 2,485 

Cost  of  masonry .33,985 

Anchor  bolts: 
106  2-inch  round  iron  anchor  bolts,  8  feet  long,  9,000  pounds,  at  4  cents 360 

Total  cost  of  stone  dam 34,345 
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RECAPITULATION. 

Cost  of  cut  stone,  laid $31, 50C 

Backing,  cement,  &c 2, 486 

Total  cost  of  masonry 33,98f 

Cost  of  iron  work 3tiC 

Total  cost  of  stone  dam 34,:i46 

A  lock  of  140  feet  between  miter  sills  and  55  feet  width  of  chamber  will  admit  two 
ordinary  coal  barges. 

Estimating  sacn  a  lock  with  a  lift  of  15  feet  to  cost  $43,000  gives  the  following 
summary,  viz: 

Six  timber  dams,  total  linear  feet  3,680,  at  $51.31  iier  linear  foot $188, 820  80 

8ix  looks,  at  $43,000  each 258.000  00 

Total  cost,  if  timber  dams  are  adopted 446, 820  80 

Six  stone  dams,  total  linear  feet  3,680,  at  $64.80  per  linear  foot 238, 464  00 

Six  locks,  at  $43,000  each 258,000  00 

Total  cost,  if  light  stone  dams  are  adopted 496, 464  00 

Six  stone  dams,  total  linear  feet  3,680,  at  $80  per  linear  foot 294, 400  00 

Six  locks,  at  $43,000  each 258,000  00 

Total  cost,  if  heavier  stone  dams  are  adopted 552, 400  00 

I  would  respectfully  suggest  that  an  appropriation  of  $25,000  to  complete  the  present 
untinished  damson  Mill  and  Long  Shoals,  and  to  build  two  dams  on  Shadowen  Shoals, 
and  an  appropriation  of  $10,000  to  be  expended  between  the  head  of  Smith's  Shoals 
aud  the  falls  of  the  Cumberland,  and  an  appropriation  of  $5,000  to  be  expended  in  Rock 
Castle  River  between  the  mouth  and  the  narrows,  would  be  more  benefit  to  commerce 
than  the  locking  and  damming  the  shoals. 
Rcspectfmly, 

W.  C.  Crozer, 
AssUtant  Engineer. 
Maj.  W.  R.  King, 

Corps  of  Engineers,  U,  S.  A. 


W  17. 

EXAMINATION  OF  THE  LITTLE  TENNESSEE  RIVER,  TENNESSEE. 

This  river  rises  in  the  Blue  Bidge  and  enters  the  Tennessee  Biver 
near  Lenoirs,  Tenn. 

Three  examinations  of  this  stream  have  been  made.  In  1874,  firom 
its  mouth  to  the  Chilhowee  Mountains,  an  estimated  distance  of  25 
miles.  In  1875,  from  the  mouth  of  Citica  Creek  (Mountains)  to  Rabun 
Gap,  Georgia,  a  distance  of  about  109  miVdS.  In  1882  from  its  month  to 
the  mouth  of  the  Tellico  Eiver,  about  13  miles. 

The  obstructions  consist  of  snags,  bowlders,  reefs,  &c.,  and  the  plan 
approved  is  to  remove  these  obstructions,  and  to  build  stone  wing-damSt 
to  prolong  the  season  of  navigation,  by  securing  a  good  channel,  40 
feet  wide  and  2  feet  deep,  to  the  mouth  of  Tellico  River. 

The  present  appropriation  and  that  herein  asked  for  are  to  be  ap- 
plied as  above  stated. 

No  definite  commercial  data  have  as  yet  been  obtained,  though  it  is 
reported  that  large  quantities  of  grain,  &c.,  are  boated  down  the  stream 
to  a  market. 

This  stream,  bein^  tributary  to  the  Tennessee,  is  in  the  collection  district  of  New 
Orleans.    The  nearest  port  of  delivery  Is  Chattanooga,  Tenn. 
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The  estimate  for  improving  this  stream  from  its  mouth  to  the  Diouth  of  Tellico 

River,  npon  which  the  present  plan  is  based,  was |S3,724 

Amount  appropriated 5,000 

This  appropriation  was  made  by  act  of  Augnst  2, 1882 ;  therefore 
BO  expenditures  were  made  during  the  fiscal  year. 

Money  statement 

Amount  appropriated  by  act  passed  August  2, 1882 $5,000  00 

Amount  (estimated)  required  for  completion  of  existing  projeet 18, 724  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30^  1684 .     10, 000  00 


W  i8. 


EXAMINATION  OF  BEAE  CREEK,  RUNNING  FROM  NORTHEAST  MISSISSIPPI 

INTO  THE  TENNESSEE  RIVER. 

United  States  Engineer  Office, 

Chattanooga^  Tenn.y  January  26, 1882. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
examination  of 'Bear  Creek,  running  from  Northeast  Mississippi  into 
the  Tennessee  Eiver,"  made  in  compliance  with  act  of  Congress  ap- 
proved March  3, 1881. 

A  survey  of  this  creek  was  made  in  1875,  with  a  view  to  utilizing  it 
in  connecting  the  Tennessee  and  Tombigbee  rivers  by  canal.  (See  Ke- 
port  of  Chief  of  Engineers,  1875,  page  27.) 

With  respect  to  the  present  examination,  it  appears  that  two  com- 
mercial interests  may  be  served  by  the  improvement  of  this  stream : 

First.  It  may  be  used  as  an  outlet  for  the  lumber  and  other  products 
of  some  200  square  miles  of  country  in  parts  of  Itawamba  and  Tisho- 
mingo counties,  Mississippi,  and  of  Franklin  and  Colbert  counties, 
Alabama;  and 

Second.  It  may  be  used  as  a  connecting  link  between  the  Lower  Ten- 
nessee Biver  and  the  Memphis  and  Charleston  Bailway. 

For  the  latter  purpose  it  would  require  to  be  improved  only  for  a  dis- 
tance of  about  18  miles ;  but  the  iiftprovement  would'  have  to  be  such 
as  to  enable  steamboats  from  the  Tennessee  to  ascend  as  far  as  the  rail- 
road bridge,  which  would  require  locks  and  dams ;  while  in'  the  former 
case  the  improvement  should  extend  at  least  12  miles  above  the  bridge, 
but  the  work  required  would  be  simply  to  remove  snags,  overhanging 
trees,  &c.,  with  a  view  to  a  downstream  navigation  by  rafts  and  flat- 
boats. 

As  the  fall  between  the  Memphis  and  Charleston  Bailroad  Bridge  and 
the  mouth  of  Bear  Creek  is  some  21  feet,  at  least  two  locks  would  be 
required,  and  in  the  absence  of  any  pressing  demand  for  steam  naviga- 
tion, as  suggested,  it  has  been  inferred  that  the  less  expensive  plan  of 
improvement  would  be  sufficient. 

The  cost  of  removing  the  snags  and  fish-traps,  closing  certain  cut- 
offs, and  putting  this  stream  in  proper  navigable  condition  for  rafts  and 
flat-boats  has  been  estimated  by  Assistant  Engineer  J.  U.  Mayhew,  who 
made  the  examination,  at  $5,900,  and  this  amount  would  probably  be 
sufficient  for  the  purpose. 

The  population  of  Colbert  and  Tishomingo  counties  in  1880  was  about 
26,000;  only  a  fraction  of  this  number,  however,  would  be  materially 
benefited  by  the  improvement. 
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The  work,  when  completed  in  accordance  with  the  plan  proposed, 
would  require  a  small  expenditure  from  time  to  time  to  remove  snags 
that  may  lodge  in  the  chaqnel  during  floods. 

Beport  of  Assistant  Engineer  James  H.  May  hew,  with  sketch*  of  Big 
Bear  Greek,  is  forwarded  herewith. 

Very  respectfully,  yotir  obedient  servant, 

W.  B.  King, 


The  Chief  op  Engineers,  U.  S.  A. 


Major  of  Engineers. 


KBPORT  OF   MR.   JAHES  H.   MAYHEW,   ASSISTANT  ENGINEER. 

Milton's  Bluff,  December  23,  1331. 

Major:  I  have  the  honor  to  submit  the  folio  win  ff  report  npon  the  examination  of 
Big  Bear  Creek,  from  the  Memphis  and  Charleston  Railroad  Bridge  to  its  month,  at 
Eastport,  on  the  Tennessee  River. 

This  stream,  which  is  some  40  miles  long,  has  its  source  in  Franklin  County,  Ala- 
bama, and  after  flowing  through  a  part  of  Colbert  Cunnty,  Alabama,  and  Tishomingo 
County,  Mississippi,  empties  into  the  Tennessee  near  Eastport. 

The  principal  interest  to  by  advanced  by  improving  this  stream  is  that  in  logs  and 
lumber,  the  country  around  its  head  beiug  heavily  timbered,  and  having  no  available 
outlet  to  a  market. 

To  meet  this  interest  fully,  the  stream  would  need  to  be  cleared  of  logs  and  snags 
above  low-wat-er  mark  for  some  10  or  12  miles  above  the  railroad  bridge. 

From  all  the  information  I  could  get,  I  would  estimate  that  about  300,000  feet  of 
logs  are  now  carried  out  annually,  even  under  the  present  difficulties  in  the  way  of 
deHcendiug  with  rafts ;  they  are,  however,  only  taken  out  on  high  floods,  and  then  in 
small  numocrs  at  a  time.  The  principal  products  of  these  counties  are  com,  cotton, 
and  lumber.  A  small  vein  of  coal  has  been  found  near  the  Memphis  and  Charleston 
Railroad  Bridge,  but  has  never  been  developed  sufficiently  to  test  it«quality  or  quantity. 
The  stream  is  a  very  crooked  one,  as  is  shown  by  the  faet  that  the  distance  by  water 
from  the  Memphis  'and  Charleston  Bridge  to  its  mouth  is  nearly  18  miles,  while  by 
land  it  is  only  a  little  more  than  9.  The  fall  from  the  Memphis  and  Charleston  Brid^ 
to  Eastport  is  fully  30  feet  at  low-water,  the  greatest  fall  occurring  at  the  bends ;  this, 
with  the  narrowing  of  the  channel  consequent  npon  the  accumulation  at  these  points 
of  drift  and  "towheads"  overgrown  with  willows,  will  make  it  extremely  difficult,  if 
not  impossible,  for  a  boat  to  work  up  against  the  cross-oorrents  caused  by  the  very 
short  bends,  even  were  obstacles  such  as  drift  and  snags  removed. 

The  stream  is  subject  to  sudden  rise  and  {'all.  The  depth  of  water  during  the  win- 
ter and  spring  is  sufficient  for  boats  drawing  2  feet.  On  December  15  and  16,  with 
water  2  feet  fibove  low- water  mark,  I  found  only  one  point  where  the  depth  was  less 
than  3  feet,  and  that  was  only  for  a  short  distance—about  100  feet.  This  point  is 
marked  in  the  accompanying  sketch  as  obstruction  No.  2.  The  greater  part  of  stream, 
except  at  the  obstructions  and  at  the  ferries  and  fish-traps,  was  over  4  feet  in  depth. 
The  banks  are  generally  low  and  composed  of  a  sandy  loam,  easily  washed  out ;  sloughs, 
small  swamps,  and  cut-offs  are  numerous,  and  the  channel  variable ;  depo&its  of  soil 
and  gravel,  overgrown  with  willows,  occur  at  every  bend;  overhanging  trees,  snags, 
logs,  and  drift  are  very  frequent — in  three  instances  obstructing  the  channel  so  much 
that  a  skiff  can  pass  with  diffionlty ;  iu  one  instance  we  were  obliged  to  drag  our  boat 
over  and  under  logs,  drift,  and  fallen  trees  to  clear  water.  The  rapid  fall,  combined 
with  the  short,  abrupt  bends  of  the  channel,  constitute  the  chief  difficulty  of  making 
this  available  for  transportatiofl,  even  at  high-water.  As  the  character  of  the  stream 
l^redudes  thejdea  of  low  or  slack  water  navigation,  except  at  an  expense  far  beyond 
that  warranted  by  the  commerce  to  be  benefit-ed,  I  make  no  estimate  upon  that  basis, 
as  the  present  and  future  commerce  of  the  stream,  it  is  thought,  will  be  fully  served  by 
such  improvement  as  will  facilitate  the  descent  of  flat-boats,  timber-rafts,  &c.,  during 
six  or  eight  months  of  the  year.  The  following  estimate,  made  for  opening  this  part 
of  Big  Bear  Creek,  is  thought  sufficient. 

The  clear  stretches  of  good  water,  taken  together,  will  amount  to  about  6  miles,  which 
will  require  very  little  work  save  the  removal  of  two  fish-dams,  at  an  expense  of  $50  each, 
leaving  12  miles  of  the  stream  to  be  improved.  To  remove  overhanging  trees,  drift, 
and  snags  down  to  low-water  mark  will  cost  $200  per  mile.    In  addition  to  this,  there 


•  Sketch  not  printed. 
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arc  tliree  points  where  cut-offs  must  be  closed  aud  the  water  contitied  to  the  channel; 
these  wilJ  require  $300  each. 

Removing  two  fish-dams,  at  $50  ea<'h $100 

Removing  trees,  logs,  snags,  12  miles,  at  $200 2, 400 

Closing  three  cnt-ofls,  at  |300  each .- 900 

Snag-boat  and  outfit ? 2,000 

Contingencies .^ 500 

Total 5.900 

In  addition  to  the  above  estimate  for  the  labor  neoMMuy  to  remove  these  obstmo- 
tions,  there  is  an  item  of  expense  of  considerable  importance  to  be  taken  into  consider- 
ation, and  one  which  is  not  easily  estimated  for,  namely,  the  difficulty  likely  to  be 
encountered  in  working  in  a  stream  which  is  subject  to  sudden  rise  and  fall,  which  has 
a  very  strong  current,  and  which  is  not  of  sufficient  capacity  to  allow  the  removal  of 
the  working«boat  from  point  to  point  over  the  bars  at  low«-water.  This  difficulty  will 
increase  the  cost  of  this  work  from  90  to  50  per  oent. 

The  character  of  this  improvement  will  not  be  permanent,  as  it  will  be  necessary  at 
intervals,  depending  upon  the  winter  floods,  to  repeat  a  part  oi  this  work,  as  there 
trill  be  an  aeoui^ulation  of  drift  and  snags  after  each  high-water. 
Very  respectfully,  your  obedient  servant, 

Jamks  H.  Mathbw, 

A$9i9taiU  Engineer, 
Uni,  W.  R.  King. 


W  19. 

EXAMINATION  OF  LITTLE  TENNESSEE  RIVER  FROM  ITS  MOUTH  ON  THE 
HOLSTON  OR  BIG  TENNESSEE  RIVER  TO  THE  MOUTH  OF  TELLICO 
RIVER. 

United  States  Engineer  Office, 

Chattanooga^  Tenn,^  January  26,  1882. 

General  :  1  have  the  honor  to  submit  the  following  report  on  the 
examination  of  '^  Little  Tennessee  Biver  from  its  mouth  on  the  Holston 
or  Big  Tennessee  Biver  to  the  mouth  of  Tellico  Biver,^  made  in  compli- 
ance with  act  of  Congress  approved  March  3, 1881. 

An  examination  of  this  stream  was  made  in  1875  from  its  mouth  to 
the  Ghilhowee  Mountains,  and  reported  in  Appendix  B  9,  Beport  of 
Chief  of  Engineers,  1875,  to  which  reference  is  here,  made,  especially  Ir 
regard  to  the  resources  of  the  country  drained  by  this  river. 

The  present  examination  extended  only  to  the  mouth  of  the  Tellico; 
but  a  few  miles  of  the  Tellico  were  examined,  incidentally,  as  some  of 
the  principal  interests  navigating  this  stream,  among  which  are  the 
marble  quarries,  are  located  upon  the  Tellico,  the  principal  tributary  to 
the  Little  Tennessee. 

These  streams  are  now  navigable  by  small  steamers  at  medium  and 
higher  stages  of  the  water^  and  the  improvement  needed  is  the  removal 
of  snags,  bowlders,  reefs,  and  other  obstructions,  and  the  building  of 
stone  wing-dams,  so  as  to  prolong  the  season  of  navigability  of  the 
stream  as  well  as  diminish  the  danger  of  na\igation  during  high-water. 

A  detailed  description  of  all  the  obstructions  and  estimates  for  their 
removal  will  be  found  in  the  appended  report  of  Assistant  Engineer 
J.  H.  Mayhew. 

The  Little  Tennessee  traverses  a  very  rich  agricultural  and  mineral 
country,  which  is  now  cut  off  from  all  other  means  of  transportation 
excepting  the  very  expensive  one  with  wagons,  and  the  amount  esti- 
mated for  the  improvement  of  this  stream,  $23,724,  will  probably  be 
sufficient  to  put  it  in  good  navigable  condition. 
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The  estimate  for  the  Tellico,  although  not  asked  for  by  the  act  under 
which  the  examination  was  made,  is  appended  to  Mr.  Mayhew's  report 
for  such  action  as  may  be  thought  proper. 

There  is  also  appended  a  map  of  that  part  of  the  river  examined,  and 
sketches  of  the  principal  obstnictions. 
The  proposed  improvements  will  be  of  a  permanent  nature. 
Very  respectfully,  your  obedient  servant, 

W.  K.  Kino, 
Major  of  Engineers. 
The  Chief  of  Ekginebbs,  U.  S.  A. 


RKPORT  OF  MR.  JAMBM  H.   MAYHEW,  ASSISTANT  SKOXMBBB. 

Chattanooga,  NovemJb&r  2, 1881. 

Major  :  In  aooordanoe  with  instraotioiui  received  from  yoa  October  13, 1  pzooeeded 
at  once  upon  the  examination  of  the  Little  Tenneeeee  River  from  Ita  month  on  th« 
HoUton  or  Big  Tennessee  to  the  month  of  the  Tellioo  Biver,  a  detailed  report  of  which 
I  beg  leave  to  snbmit. 

In  regard  to  the  commerce  and  production  of  the  valley  of  the  Little  Tennessee,  I 
find  that  I  can  add  nothing  to  the  information  already  given  in  Mr.  Kingsiey's  report, 
made  in  1874. 

I  beffan  my  examination  at  Calloway's  Ferry,  which  is  2^  miles  above  the  mouth  of 
the  Tellico  and  just  below  the  Ta-Mot-ley  Islands ;  from  this  point  to  the  mouth  of 
the  Tellico  River  there  are  no  obstructions  to  boats  drawing  24  mches— only  one  rapid 
fall,  one-fourth  of  a  mile  below  Mrs.  Calloway's,  over  which  there  is  the  required  2  feet 
in  depth  at  low-water. 

In  stating  the  quantities  to  be  removed  at  the  various  points  I  give  an  estimsto 
based  upon  personal  examination  of  the  localities  mentioned,  together  with  the  best 
information  I  could  collect  from  those  acquainted  with  the  obstructions. 

The  prices  given  are  such  as  are  thought  necessary  for  the  removal  of  small  quanti- 
ties at  points  distant  from  each  other,  and  for  rock  that  is  thought  to  be  difficult  to 
remove.  The  estimates  here  made  are  for  a  channel  width  of  40  feet  and  2  feet  in 
depth  at  lowest  water. 

Nile*  Skoals. — This  is  the  first  shoal  water  below  the  mouth  of  the  Tellioo ;  the  river 
here  flows  over  a  gravel  bar  around  an  old  fish-dam. 

The  channel  above  and  below  is  near  the  center  of  the  river,  which  at  this  point  is 
nearly  500  feet  wide,  but  turns  to  the  left  bank  just  above  the  old  dam.  This  dam  or 
fish- trap  is  partly  bare  at  low  water  and  extends  nearly  two-thirds  of  the  distance 
acrossitne  river. 

I  find  2  fiset  of  water  over  the  bar  at  the  present  low  stage,  said  to  be  as  low  as  ever 
known,  so  that,  with  the  exception  of  an  amount  sufficient  to  remove  two  snags  lodged 
at  the  head  of  the  fall,  I  make  no  estimate  for  it»  improvement.  Removing  two  snags, 
at  $5  each,  |10. 

Wild  Cat  8h4>al, — ^This  shoal  is  1  mile  farther  down  the  river,  and  is  a  short  fall  of 
about  150  feet  over  a  rock  bed,  with  a  few  bowlders,  and  will  require  for  its  improve- 
ment 75  cubic  yards  of  rock  excavation^  at  |6  per  yard,  $450. 

About  500  feet  below  this  is  what  is  known  as  Crewi^s  old  fisK-dam;  consists  of  a 
short  rapid  fall  over  large  gravel  or  bowlders,  and  will  require  250  yards  loose  rock 
and  gravel  excavation,  at  |1,  |250. 

Some  600  yards  below  this  is  Creus^t  Shoal:  a  short,  rapid  fall  over  and  around  a 
ledge  of  solid  rock,  which  extends  from  the  right  bank  obUqnely  down  and  across  the 
stream  toward  a  small  towhead  near  the  left  bank.  It  will  require  the  removal  of 
about  75  cubic  yards  of  this  ledge  to  give  an  adequate'  channel.  The  amount  of  water 
running  around  this  towhead  is  inconsiderable  at  a  low  stage,  so  that  little  would  be 
gained  oy  closing  this  chute.  Estimate  for  Creuse's  Shoal :  75  cubic  yards  rock  exca- 
vation, at  |6,  $450. 

At  a  point  nearly  half  a  mile  above  these  last  three  mentioned  is  a  obute  around 
what  is  called  Ross's  Island.  There  are  several  towheads  at  the  head  of  this  island, 
which  is  low,  and  would  make  the  closing  of  this  difficult. 

Three-fourths  of  a  mile  below  Creuse^s  and  just  opposite  Worths,  there  is  a  short 

travel  bar,  60  feet  long,  which  will  require  50  cubic  yards  of  gravel  excavation,  at 
1,^0. 

Shoals  above  Morgantotvn. — ^They  are  simply  shallow  water  over  broad  gravel  bars 
and  with  slight  fall.  They  are  about  600  feet  long,  and  will  require  500  cubic  yards 
of  gravel  excavation,  at  |1,  |500. 
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Shoala  helow  M&rgantoum.^-This  obRtrnction  is  about  half  a  mile  below  Morgantown, 
is  ^i50  feet  lon^t  over  solid  rook  and  gravel,  and  requires  350  cubic  yiirds  gravel  exoa- 
varion,  at  $1,  $350;  100  cubic  yardH  solid  rock  excavation,  at  |6,  |600. 

Blenkennhip  shoah,  one  mile  below,  are  400  feet  long,  over  rock  and  gravel  bed,  with 
two  ledges  of  rook  jutting  into  the  stream  from  the  right  bank.  Th«ir  improvement 
will  require  150  cubic  yards  of  ruck  excavation,  at  $6,  $900;  300  cubic  yards  gravel 
excavation,  at  $1,  $300. 

Half  a  mile  above  Jackaon*a  Ferry  is  a  large  snag  to  be  removed ;  probable  cost,  $10. 

Carpenter's  Island  Shoals^  situated  near  the  head  of  an  island  of  the  same  name,  is 
caused  iiy  a  reef  of  bowlders  aud  rock  which  •projects  from  the  right  bank  of  the 
stream,  three-fourths  of  the  distance  across,  and  causes  a  very  sharp  angle  in  the 
channel,  which  is  quite  close  to  the  left  bank.  The  fall  is  rapid,  estimated  at  2  feet 
in  1,000.  The  chute  around  the  island  is  said  to  lie  filling  gradually.  The  depth  in 
the  channel  opposite  the  ledge  or  bar  is  all  that  is  needed ;  the  improvement  neces- 
sary in  to  straighten  this  part  of  the  chanuel  and  c|»epen  the  bar  j  nst  above.  Estimate : 
100  cubic  yards  rock  excavation,  at  $6,  $600 ;  250  cubic  yards  gravel  excavation,  at  $1, 
$250. 

Two  miles  and  a  half  below  this,  and  6  miles  fVom  the  month  of  the  river,  are  what 
is  known  as  Bowman*8  or  Upfpfr  Coy  tee  Shoals.  They  are  half  a  mile  long  and  are  a 
succession  of  rock  and  gravel  bars,  while  between  the  bars  are  short  distances  of 
fairly  good  wat<er.  The  river  at  this  point  is  about  600  feet  wide;  the  plan  thought 
best  for  improving  this  obstruction  is  to  put  in  two  or  three  low  riprap  wing-dams 
from  the  right  bank  out  to  the  channel,  which  is  less  than  100  feet  from  the  left  bank. 
The  fact  that  old  fish-dams  have  remained  intact  fur  years  in  this  river  is  evidence 
that  these  low  dams,  just  sufiScient  to  turn  the  water  into  the  channel,  will  remain 
permanent.  These,  with  the  required  excavation,  will  provide  a  good  channel  depth 
over  these  obstructions.  Near  the  middle  of  this  shoal,  and  just  opposite  the  Coytee 
post-oflSce,  and  on  the  left  bank,  is  a  ledge  of  solid  rock  projecting  into  the  channel 
m  3  feet  water.  There  are  also  several  bowlders  of  solid  rook  just  below  this  ledge 
that  should  be  removed.  Estimates  for  this  shoal :  900  linear  feet  of  riprap  dam,  at  $3 
per  foot,  $2,700;  2&0  yards  solid  rock  excavation,  at  $6  per  yard,  $1,500;  l,t)00  cubic 
yards  gravel  excavation,  at  $1  per  yard,  $1,000. 

A  little  more  than  a  mile  below  this,  at  Davis  Ford,  is  what  is  known  as  the  Davis 
ShoaUy  where  the  channel  changes  to  the  right  bauk,  passing  between  it  and  a  ledge  of 
rock  located  in  the  center  of  the  liver.  To  remove  enough  of  this  ledge  together  with 
several  solid  bowlders  below  it  will  require  100  cubic  yards  solid  rock  excavation,  at 
$6,  $«;00.  The  removal  of  the  gravel  bar  above  this  will  require  200  yards  gravel  ex- 
cavation^ at  $1,  $200.  Half  a  mile  below  this  is  Callmray's  Bockf  a  ledge  directly  io 
the  channel,  which,  here,  is  Quite  close  to  the  right  shore  and  narrow;  al)ove  and 
below  are  several  bowlders.  There  are  also  two  gravel  bars,  one  above  and  the  other 
below  the  fall,  which  is  quite  rapid,  1.4  feet  in  850  feet.  Will  require  50  cubic  yards 
rock  excavation,  at  $6,  $3,0u0;  400  cubic  yards  gravel  excavation,  at  $1,  $400. 

Coytee  Shoals, — ^This  fall  is  for  more  than  half  a  mile  over  alternating  rock  and  gravel 
bars ;  is  quite  rapid,  having  a  fall  of  3.1  feet  in  2,000  feet.  The  greatest  fall  is  at  thi^ 
old  fihh-trap  dam,  between  which  and  a  ledge  of  solid  rock  on  the  left  of  the  channel 
and  near  the  left  bank  the  water  is  confined,  giving  suflQcient  depth  directly  through 
the  fall,  while  above  and  below  the  water  spreads  out  over  the  bars  and  ledges. 

The  method  8uggested  for  impmvement  is  similar  to  that  proi>oaed  for  the  Upper 
Coytee,  to  excavate  part  of  the  channel  and  then  increase  the  depth  to  the  required 
amount  by  means  of  riprap  dams.  In  this  case,  however,  these  ciams  should  project 
from  both  banks  toward  the  channel,  which  is  near  the  center  of  the  river.  The  exact 
best  location  for  these  dams  can  only  be  determined  by  a  morecaieful  survey.  Three 
dams  from  each  shore  are  proposed,  which  will  require  1,500  linear  feet  of  3  feet  rip- 
rap dam,  at  $3,  $4,500:  500  cubic  yards  rock  excavation,  at  $6,  $3,000;  800  cubic  yards 
gravel  excavation,  at  $1,  $800. 

Just  below  this  fall  begins  what  is  known  as  the  Three-Mile  Eddy,  as  the  current  is 
very  slight  from  this  point  to  the  Tennessee  Ki  ver  at  Lenoirs.  The  only  other  obstruc- 
tions are  a  few  logs  and  snags  in  the  So^ih  Channel  at-onnd  the  island  at  Lenoirs;  cost 
to  remove  these,  $50. 

The  north  channel  anmnd  this  island  has  been  thought  to  be  the  best,  but  iis  char- 
acter is  certainly  changing.  There  is  a  bar  across  the  head  of  this  channel  over  which, 
at  the  present  low  stage  of  water,  even  a  skiff  cannot  pass  only  through  a  very  narrow 
puss  close  to  north  bank. 

The  bar  is  nearly  200  feet  long,  and  below  it  is  a  stretch  for  more  than  600  feet  of 
water,  20  to  24  inch»'S,  while  the  south  channel  is  all  good  water  save  a  bar  200  feet 
long  just  below  the  head  of  the  islsnd,  over  which  there  is  now  sufficient  water. 

The  following  is  a  statement  of  the  estimates  for  improving  the  Little  Tennessee 
River  from  its  month,  at  Lenoirs,  to  the  mouth  of  the  Tellico  River,  based  apon  the 
adoption  of  a  channel  depth  of  2  feet  and  40  feet  wide: 
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Nile«  Shoals,  removing  two  snags,  at  |5  ench ^ 

Wild  Cat  Shoals,  75  cuhic  yards  rock  excavation,  at$() ^ 

Creu8e*8  Old  Dam,  250  cubic  yards  gravel  excavation,  at  $1 ' 

Creuse's  Shoal,  75  cubic  yards  rock  excavatiou,  at$ii ^ 

Ware's  Bar,  50  cubic  yards  gravel  excavation,  at  $1 / 

Shoals  above  Morgautown,  500  cubic  yards  gravel  excavation,  at  $1 ^' 

Shoals  below  Morgautown : 

350  cubic  yards  gravel  excavation,  at  $1 - 

100  cubic  yards  rock  excavation,  at|6 " 

Blenkenship  Shoals: 

150  cubic  yards  rock  excavation,  at  $6 * 

,  300  cubic  yards  gravel  excavation,  at  $1 • 

Jackson's  Ferry,  removing  one  snag,  at  |L0 

Cflt:n>enter'8  Island  Shoal : 

lOO  cubic  yards  rock  excavation  at  $6 "■ 

250  cubic  yards  gravel  excavatiou,  at  $1 

Bowman's,  or  Upper  Coy  tee : 

900  linear  feet  riprap  dam,  at  $3 ^ 

850  cubic  yards  rock  excavation,  at  $6 1 

1,000  cubic  yards  gravel  excavation,  at|l 1 

Davis  Shoals : 

100  cubic  yards  rock  excavation,  at  $6 • 

200  cubic  yards  gravel  excavation,  at  |1 • 

Calloway's  Rock : 

50  cubic  yards  rock  evcavation,  at  |f - 

400  cubic  yards  gravel  excavatiou,  at  $1 * 

Coy  tee  Shoals: 

1,500  lineiir  feet  riprap  dam  at  $3 ^ 

500  cubic  yards  rock  eicavatiou,  at  S6 3 

800  cubic  yards  gravel  excavation,  at  $1 ' 

Removiifg  trees  and  snags  in  south  channel  at  Lenoirs 

Adding  20  x^er  cent,  for  contingencies,  superintendence,  &c i 

Total «:• 

Very  respectfully,  your  obedient  servant, 

James  H.  Maybcw, 
jiBtistaut  £fisi»^ 
Maj.  W.  R.  Kino, 

Corps  of  Engineers  J  U.  S.  A, 
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In  addition  to  this  report,  I  desire  to  mention  some  additional  information  in  rer' 
to  the  Tellico  River,  which  is  an  important  factor  in  the  commerce  of  the  Lirt^T^ 
nessee.    This  stream,  which  is  from  80  to  130  feet  broad,  flows  for  more  tbaB&f 
through  the  central  portion  of  Monroe  County,  Tennessee,  a  county  which  nnbs- 
above  the  average  in  its  production  of  cereals,  which  are  its  principal  producti^ 

According  to  the  reports  of  1880  it  produced  566,000  bushels  of  corn,  114,000  bast^  *• 
wheat,  and  80,000  bushels  of  oat«,  which  places  it  among  the  lii-st  twenty-five  con&tH 
the  State.     During  the  winter  months  a  large  ^art  of  this  grain  from  the  eastm'*' 
tion  of  the  county  is  even  now,  with  the  river  m  its  present  condition,  boat«<i  ^^ 
The  boats  used  are  pole  barges,  H  t^  12  feet  beam,  and  from  40  to  70  feet  long,«in»- 
8  to  18  inches. 

Of  the  iron  and  timber  interests,  which  are  said  to  be  of  importance  fiirthet  sf 
valley,  I  make  no  report,  that  portion  of  the  river  not  being  embraced  in  anjc^ 
ination,  and  my  facilities  for  obtaining  information  limit-ed. 

About  1  mile  above  what  is  known* as  Hawkin's  Mill,  which  is  6  miles  b^' 
mouth  of  the  river,  and  the  point  from  which  I  began  the  examinailon,  is  a  Ur? 

emit  of  the  variegated  Tennessee  marble,  at  present  worked  by  Me«8n<.  Ktym^' 
uling.  From  December,  1880,  to  April,  1881,  they  shipped  about  6,000  cHl»f  ^ 
and  there  are  three  or  four  boat-loads  now  at  their  landin«i;  awaiting  ahiptneiit-  ' ' 
tirm  have  already  done  much  in  opening  the  Tellico  as  a  channel  for  tTiiiiq>ort>>  - 
At  Hawkin's  Mill  they  have  built  a  rough  lock  which  will  carry  their  ban» "' 
the  4-foot  dam  at  that  point.  They  have  also  cleaned  the  channel  at  aeveral  p^ 
of  drift  and  loose  bowlders.    The  Tellico  is  tortuous  in  itacourse,  wii^dingaotf^^ 
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ridj^es  which  it  crosses,  with  its  valleys  or  bottom  lands  alternating  first  on  one  side 
Nnd  then  the  other,  averugins  from  one-fonrth  to  one  mile  wide.  Higher  up,  I  am  told, 
the  valleys  grow  broader  and  richer.  Its  banks  are  quite  uniform  in  height  along 
the  valleys,  averajring  from  10  to  15  feet,  while  at  the  blnffs  they  are  from  100  to 
2(K>  feet  high.  It  has  a  fall  estiuiate<l  at  15  inches  per  mile  ;  a  10-foot  rise  in  the  Little 
Tennessee  having  backed  the  water  up  2  feet  on  the  Hawkin's  Mill  dam.  The  fact 
that  this  dam,  wnich  is  4  feet  high,  gives  a  channel  2  feet  deep  for  nearly  3  mile«, 
Hhows  how  well  suited  this  river  is  for  slackwater  navigation.  The  amount  of  water 
flowing  at  the  lowest  stage  is  too  small  to  admit  improvement  by  excavating  a  chan- 
nel of  the  required  depth  through  the  hmg  stretehes  of  gravel  bars.  So  I  venture  to 
suggest  that  the  improvement  first  needed  and  which  will  be  necessary,  if  slackwater 
navigation,  by  means  of  locks  and  dams,  be  determined  upon,  is  the  clearing  out  of  rocks 
and  ledges  which  now  obstruct  and  are  dangerous  to  boats  descending  at  astage2  feet 
above  low-water.  The  following  is  a  detailed  account  of  these  obstructions  for  the 
firat  6  miles,  with  an  estimate  of  the  cost  of  their  removal : 

(1.)  The  Cow-ford  Rock. — This,  includiug  the  bowlders  just  below  it,  is  the  first  ob- 
strnctiou  above  the  mouth  of  the  river.  It  consists  of  two  double  ledges  of  solid 
rock,  inclined  about  45^;  one  ledge  Jutting  out  from  the  left  bank,  and  the  other 
from  the  right,  changing  the  course  of  the  channel  very  abruptly  and  making  a  very 
dangerous  and  narrow  channel. 

Eighty  cubic  yards  of  rock  excavation  will  remove  these  sufficiently  to  open  a  good 
ohanuel. 

Just  below  these  ledges,  about  500  feet,  are  several  large  solid  bowlders,  or  hog- 
backs, directly  in  the  channel,  and  coming  up  to  the  surface  at  low- water;  12  cubic 
yanis  will  include  them;  80  cubic  yards  rock  excavation,  at  |6,  $480;  12  yards  rock 
excavation,  at  $6,  $72. 

(2 )  Latimore's  For(7.— This  is  half  a  mile  of  shallow  water,  with  a  fall  of  a  little 
more  than  2  feet  in  that  distance.  The  channel  is  obstructed  by  gravel  bars  and  by 
loose,  round  bowlders  from  6  to  18  inches  in  diameter.  From  the  foot  of  this  fall  to 
the  luouth  of  the  river,  1^  miles,  there  is  no  perceptible  fall,  and  the  depth  of  water 
is  from  2  to  H  foet.     Estimate:  400  cubic  yards  gravel  excavation,  at  $1,  $400. 

(3.)  Just  above  Mr.  Blair's  are  three  ledges  of  similar  character  to  those  at  Co^'-ford. 
These,  with  a  few  bowlders  just  below,  will  requii*e  50  cubic  yards  of  rock  excavat^n, 
at  $6,  $300. 

(4.)  A  quarter  of  a  mile  above  this,  at  Richard  White's,  are  three  double  ^dges, 
which  will  require  100  cubic  yards  of  rock  excavation  at  $6,  $600. 

(5.)  Between  Richard  White's  and  Hawkin's  Mill  there  are  three  small  rock  ledges, 
which  will  require  10  cubic  yards  each,  making  30  cubic  yards  rock  excavaiion,  at  $6, 
$180. 

(6.)  Shoal  below  Hatvlciit^a  Mill. — This  is  half  a  mile,  and  should  be  cleared  of  logs, 
bowlders,  and  gravel  bars.  Estimate  for  this :  300  cubic  yards  gravel  and  loose  rock 
excavation,  at  fl,  $!H)0, 

Estimate  for  labor  and  material $2, 332  00 

Add  20  per  cent,  for  contingencies  and  superintendence 466  40 

Total , 2, 798  40 

Respectfully  submitted. 

James  H.  Mayhkw, 

Abiislant  Eutfineer, 
Maj.  W.  R.  King, 

Corp8  <ff  Engineers f  U,  8,  A, 
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examination  of  chattahoochee  river,  georgia,  between  west 
point  and  bolton,  on  the  western  and  atlantic  railroad. 

United  States  Engineer  Office, 
Chattanooga^  Tenn,^  February  25;  1882. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
examination  of  "the  Chattahoochee  River,  in  Georgia,  between  West 
Point  and  Bolton,  on  the  Western  and  Atlantic  Railroad,  so  as  to  com- 
plete the  survey  of  that  portion  of  the  river,^'  authorized  by  river  and 
harbor  act  of  March  3, 1881. 
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The  survey  referred  to  as  requiring  completion  was  reported  in  the 
Annual  Report  Chief  of  Engineers  for  1880,  page  1705  et  seq,  Tbe 
obje<5t  of  the  present  examination  was  to  ascertain  whether  any  of  the 
locks  and  dams  estimated  for  in  the  former  report  could  be  dispensed 
with  by  excavating  a  channel  through  the  reefs,  and  by  employing  wing- 
dams  to  regulate  the  width  and  depth  of  channel. 

From  a  careful  study  of  the  data  obtained  from  the  former  survey,  it 
wa43  found  that  the  necessity  for  locks  and  dams  was  doubtful  at  only 
two  of  the  shoals  between  West  Point  and  Bolton,  and  at  only  one  of 
these  shoals  locks  had  been  estimated  for. 

Assistant  EngineeT  J.  H.  Mayhew  w{€s  accordingly  sent  to  make  farther 
examination  at  these  points,  with  instructions  to  make  such  surveys  as 
would  decide  the  question  as  to  the  necessity  of  locks  and  dams  in  the 
proposed  improvement.  The  results  of  this  resurvey  indicate  that  at 
least  one  of  the  shoals  in  question  will  require  locks  and  dams,  so  that 
the  original  estimate  for  this  part  of  the  river  cannot  safely  be  reduced. 
On  the  other  hand,  the  rapid  appreciation  in  the  cost  of  labor  and 
materials,  if  continued,  may  cause  the  work  to  cost  more  than  the 
estimate. 

The  estimate  was  as  follows: 

SUCTION  II.— WESTERN  AND  ATLANTIC  RAILROAD  BRIDOE  TO  WEST  POINTy   GEORGIA, 

108  MILES. 

Cliannel  excavation^  10,773  cubic  yards,  at|5 |53, 86S 

"Winjj  and  riprap  dams,  3,225  cubic  yards,  at  |2.10 6, 774 

Timber  for  dams,  921,594  feet,  board  measure,  at  |15  per  thousand 13, 824 

Stone  in  crib-dams,  13*121  ctibic  yards,  at  (1 13, 121 

Iron  drift-bolts,  Ac,  d,213  pounds,  at  6  cents. « 373 

(Tliese  five  items  from  Assistant  Engineer  Frobel's  estimate.) 

Eight  locks,  6  to  11  feet  lift,  averaging  10  feet  lii't,  at  an  average  cost  of  |39,680 

each,  including  excavation,  foundations,  gates,  wickets,  <&c 317, 440 

Add  20  per  cent,  for  engineering  and  contingencies 81,079 

486. 474 

Very  respectfully,  your  obedient  servant, 

W.  R.  King, 
Major  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 
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IMPROVEMENT  OF  THE  NAVIGATION  AT  THE  FALLS  OF  OHIO  KIVEE— 
OPERATING  AND  MAINTAINING  THE  LOUISVILLE  AND  PORTLAND 
CANAL. 


REPORT  OF  MAJOR  G,  WEITZEL,  CORPS  OF  ENGINEERS,  BVT.  MAJ.  GEN., 
V.  S,  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JONE 
30, 1882,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 
1.  Falls  of  the  Ohio  River. 


2.  Operating  and  maintaioiDg  the  Louis- 
ville  aud  Portland  Canal. 


United  States  Engineer  Office, 

Detroit^  Mich.^  July  26,  1882. 

ItENERAl:  I  have  the  honor  to  transmit  herewith  the  aunaal  reports 
relating  to  the  river  and  harbor  improvementn  under  my  charge  for  the 
fiscal  year  ending  June  30,  1882. 

Very  respectfully,  your  obedient  servant, 

G.  Weitzel, 
Major  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  JJ.  8,  A.      • 
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IMPROVEMENT  OF  THE  FALLS  OF  THE  OHIO  RIVER,  INDIANA  CHUTE. 

We  had  an  unusually  good  season  last  fall  for  this  work.  The  river 
went  down  in  August,  1881,  so  that  work  was  begun  on  September  2, 
and  with  the  exception  of  a  slight  interruption  caused  by  a  small  rise 
during  the  latter  part  of  that  month,  was  continued  until  November  7. 
About  4,200  cubic  yards  of  stone  of  the  worst  projecting  reefs  and 
rocks  were  drilled  and  blasted,  and  nearly  all  dumped  into  the  deep 
Avater  of  the  pool  below. 

A  coft'er-dam  was  built  in  the  south  side  of  the  opening  of  the  cross- 
dam  in  the  Indiana  Chute,  for  the  purpose  of  making  the  extension  of 
the  southern  portion  of  this  cross-dam  a  moveable  dam  to  the  length  of 
100  feet. 

The  reasons  for  this  are  fully  given  in  my  special  report  dated  De- 
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troit,  Mich.,  February  10, 1882,  whlcli  is  pablished  in  Senate  Ex.-Doc.yo. 
120,  Forty-seventh  Con^n^ess,  first  session.  I  respectfully  request  that 
this  report  be  republislieil  in  connection  with  this.  The  additional 
works  which,  in  my  opinion,  are  still  necessary  at  this  point  to  comi^te 
the  improvement  thereof  in  a  manner  to  serve  the  interests  of  commerce 
are  enumerated  therein. 

If  CoDcrress  should  make  an  appropriation  to  begrin  these  additional 
works,  they  should  be  executed  in  the  order  which  I  give  in  that  re- 
port. 

The  estimated  cost  of  these  additional  works  is  $5,915,108. 

The  obstiuctions  at  this  i>oiut  were  navigable  during  the  past  year 
an  unusually  large  number  of  days,  amounting  to  one  hundred  and 
twenty-seven  days  for  descending  boats  only,  and  on  one  hundred  and 
fifteen  of  these  days  being  navigable  for  ascending  boats.  The  usual 
annual  average  for  both  is  about  forty-five  days. 

Two  thousand  five  hundred  and  forty-three  vessels,  with  an  ander- 
tonuage  of  758,871  tons,  passed  over  the  falhi.  In  addition  to  general 
merchandise,  18,545,000  bushels  of  coal,  18,600  tons  of  iron  ore,  and 
1,955,000  feet  of  lumber  passed  over  them. 

The  amount  of  money  which  was  available  for  this  work  on  July  1, 
1881,  was  $71,760.73,  of  which  $11,760.73  remained  over  from  the  appn> 
priation  for  the  improvement  of  the  Falls  of  the  Ohio  which  was  made 
in  1875,  and  the  $60,000  allotted  from  the  appropriations  for  the  improve- 
ment of  the  Ohio  in  1880  and  1881  for  the  Indiana  Chute.  The  whole 
of  the  lornier  was  expended  on  the  coffer-dam  above  referred  to  and 
$22,357.87  of  the  latter.  The  balance  available  at  the  beginning  of  the 
present  fisciil  year  was  $37,642.13. 

With  this  amount  and  that  which  may  be  appropriated  by  Congress 
at  its  present  session,  the  work  of  removing  the  worst  i-eefs  and  rock^ 
in  the  Indiana  Chute,  and  the  work  on  the  cross-dam  suggested  in  uiy 
special  report  of  Febmary  10,  18H2,  should  be  continued,  and  if  the 
amount  of  available  funds  is  sufficiently  large  the  construction  of  the 
extra  set  of  gates  in  the  branch  above  the  new  locks  for  high  water  lock- 
age should  be  begun.  Operations  can  be  carried  on  simultaneously  at 
these  three  points  without  the  slightest  interference  with  each  otJier. 

In  order  to  carry  on  this  work  in  an  economical  manner  and  at  such 
a  rate  that  it  will  interfere  the  least  with  the  great  and  increasing  com- 
merce of  the  river,  the  sum  of  $1,000,000  should  be  appropriated  for  the 
fiscal  year  ending  June  30,  1884. 

The  ai)pended  report  of  Mr.  P.  J.  Schopp,  assistant  engineer  in  lociil 
charge  of  the  work,  will  furnish  further  details. 

The  work  is  located  In  the  third  collection  district  of  Kentucky.    The  nearest  port 
of  entry  is  Loiiisvillp,  Ky. 
The  amount  of  revenue  collected  at  this  port  during  the  fiscal  year  was  $70,054.21 

The  commerce  and  navigation  of  the  Mississippi  Biver  and  all  its 
branches  will  be  benefited  by  the  completion  of  this  work. 

Money  statement 

July  1,  1881,  amonnt  available 971,760  73 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1881 34,118  60 

July  1,  1882,  amonnt  available 37,64^  13 

Amount  allotted  from  appropriation  August  2,  1882,  for  improving  Ohio 
River 35,000  00 

Amount  available  for  fiscal  year  ending  June  30.  1883 72, 642  13 
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REPORT  OF  MR.   P.  J.   8CH0PP,  ASSISTANT  SNOINEKR. 

LOUISVILLK.  Ky.,  July  1,  1*^. 

Sir:  I  bavethehonor  to  submit  berewitb  report  upon  iniproviug  Obio  River,  Indiaua 
Cbiit4),  dnrin^  the  fiscal  year  eiidiug  June  30,  188'i. 

For  a  I) umber  of  yearn  tbe  stage  of  water  has  not  been  so  favorable  as  in  the  last 
working  seasou.  The  river  lieiug  low  work  was  commenced  on  the  2d  of  September, 
and,  employing  as  many  men  as  colild  be  had,  vigorously  prosecuted  until  the  close  of 
the  season,  November  7. 

The  reefs  above  the  railroad  bridge  being  considered  the  m<^st  dangerous  and  the 
most  difficult  to  work,  were  first  attacked  simultaneously  on  both  sides  of  the  navi- 
gable channel  and  also  some  projections  in  the  mifblle  of  it. 

Part  of  the  left-hand  reef  was  removed  for  a  distance  of  1,200  feet  and  tlie  right- 
hand  reef  blasted  for  a  distance  of  1,:3()0  feet  aud  the  rock  removed  for  700  feet. 

Unfort.unately  the  river  commenced  rising,  and  on  the  24th  of  September  work  had 
to  be  suspended  temporarily.  The  water  during  the  rest  of  the  season  did  not  fall 
enough  to  remove  all  the  rock  blasted  in  that  particular  locality. 

The  result  of  our  labor,  however,  was  mo^t  boneticial.  In  the  swiftest  part  of  the 
Ohio  FalN,  Tvhere  formerly  existed  a  clear  channel  of  only  45  feet,  widened  in  the  sea- 
son of  1880  to  80  fee%  a  width  of  200  feet  is  now  secured  by  last  season's  work. 

As  the  current  proved  too  swift  in  places  for  the  employment  of  the  whole  force 
above  the  bridge,  the  men  were  set  to  work  on  the  ri;;ht-hand  neef  below  Kubel's  rock 
reducing  it  in  height,  on  Aleck's  rock  on  th^  left  taking  off  2  feet,  and  on  Wave  rock 
on  the  right  and  left  of  the  channel  reducing  it  aUo  in  height. 

During  the  two  months  of  work  in  the  Indiana  Chute  about  4,200  cubic  yards  of 
rock  have  been  drilled  aud  blasted,  and,  with  the  exception  of  a  few  hundred  yards, 
deposite<l  in  the  deep  parts  of  the  river. 

At  the  end  of  the  cross-dam,  on  the  left  of  the  Indiana  Chute,  a  breakwater  was  con- 
structed which  may  serve  as  a  cof!er-dam  for  the  intended  extensitm  of  the  dam  by  a 
section  of  UiO  feet  of  movable  dam  after  the  Hystem  of  Boul^.  .The  iron  work  as  well 
as  the  timber  foundations  for  this  dam  are  now  under  construction. 

The  amount  available  on  the  1st  of  July  was |71, 760  73 

Expended  during  the  fiscal  year  1881-1882 34,118  «0 

Available - 37,642  13 

Should  the  estimated  amount  of  $70,000  to  remove  obstructions  in  the  Indiana  Chute 
be  allowed  for  the  next  fiscal  year,  the  estimated  sum  of  $21,200  for  the  completion  of 
the  movable  dam,  Indiaua  Chute,  would  still  he  required  for  the  fiscal  year  18S3-1884. 
The  measure  introduced  last  year  of  keeping  a  reconl  as  accurate  as  could  be  ob- 
tained of  all  the  vessels  with  their  tonnage  passing  over  the  falls  has  been  continnc^l 
d uring  the  fiscal  year  j ust  closed.    The  falls  were  navigable  for  ascending  and  descend- 
ing boat<s  one  hundred  and  fifteen  days;  for  descending  boats  only,  one  hundred  and 
twenty-seven  days.     During  this  time  there  pass.ed  over  the  falls  2,54 "t  vessels  with 
an  nndertonnage  of  758,871  tons;  18,545,000  bushels  of  coal,  18,600  tons  of  iron  ore, 
1,955,000  feet  of  lumber  were  transported  over  the  falls. 
A  more  detailed  statement  will  be  found  in  the  annexed  table. 
Very  respectfully,  your  obedient  servant, 

Philip  J.  Schopp, 

Aa8i8tant  Engineer, 
MaJ.  G.  Weitzel, 

Corps  of  EngineerBj  U.  8.  A, 
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Ihtailed  atatement  of  veaseU  pawed  aver  the  Falle  nf  the  Ohw,  number,  yntlerionmage,  amoimi, 
of  coal,  iron  ore,  <f-o.,  carried  for  the  flioaV  year  ending  June  30,  ItiSi. 


Date. 
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July      

August  

September... 
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November .... 
December  .... 
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February.  ... 
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April 

May 

June 
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I 


>q 


12 
80 
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25 
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I 

a 

a 

3 

a 
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barges. 


I 


2.858 
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81 
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I 
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e 
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P 


11 
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a 
it 

B 

e 

o  m 
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1,756 
60,356 


42 
40 
14 


4,034 

4,885 


1,022 
2,764 


2.12117   6.712 


70 

107 

50 


08.706. . 

13.174'.. 

110.146.. 


24.081 
26.247  . 
16.062  7   1 


4 

•S 

o 

Q 
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Feet, 


24 


75.000- 
3.048,500 


& 

s 

a 

»: 

e 

1 

s 

^ 

a 

fl 

$24 

P 

i» 


5, 085, 500 
712.000 
800,000,  6.094.000 
675,000   1.278,000 

1.420.000 

080, 000       031, 000 


-      23 

8.913 

262 

82,831 

430 

130.504 

67 

19, 605 

i04 

150,374 
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S8.93S 

194 

51.417 

141 

42.  «1 

116. 200  317  42, 2U3  82  28.  525  1, 129  352, 464  7  3!  1, 055, 000 18. 545. 000'  1, 703  337, 906 
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Date. 


Ascending  boats. 


Passenger 
boats. 


Tow-boats.    I  Model  barges. 


5Z5 


1881. 

July 

August 

Kepteniber 
October  — 
November . 
Dtcember  .. 

1882. 
January  ... 
February  . . 
Murch    .... 

April 

May 

June 


Totalj. 


M 

m 

a 
a 


o 

a 
P 


!    § 


10 

3i: 

5 
37 

71 
16 
151 


4,040     12 


14.867 
2.4ft4 

10,143 
8,127 
7,575 
6,004 


28 
14 
55 
25' 
271 
12 


I 

a 
a 

u 

p 


I  a 
I  ^ 


9 

« 

a 

a 

a 

a 
P 


302 
2,656 

5,051, 
1.  -'46 
7,35K 
4.006, 
3,610; 
1.712 


13 


1.020 
3,601 


Square  bar- 
ges. 
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a 

a 


9 

« 

a 
a 

o 
•♦* 

%m 

o 

•o 

a 

P 


15 

7 

6| 


4.877 

2,417 

786] 

2,836, 


40 

05 
4:t 
06 
52 
66 
11 


13.758; 

28.144 
11,3U8 
32.887 
13,736 
18.320 
2,706 


121|        50.020,  174        25,0411    461        15,157   409;      120,868 
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SPECIAL    REPORT    ON    IMPROVEMENT    OP    THE  FALLS  OP   THE  OHIO 

RIVER. 

United  States  Engineer  Office, 

Detroit,  Mich.,  February  10,  1882. 

General:  1  have  received  a  letter  from  your  office,  of  which  the  fol- 
lowing is  a  copy,  viz  : 

Office  op  the  Chief  of  Engineers, 

United  States  Ahmt, 
Washington f  D,  C,  January  11,  1888. 

Sir:  The  following  copy  of  a  resolution  of  the  Senate  of  the  United  States  is  trans 
mitttid  for  your  information  and  for  report : 
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''In  the  Senate  of  the  United  States, 

''January  9,  1882. 

^^  Resolved,  Tbai  the  Secretary  of  War  be  directed  to  inform  the  Senate  what,  if  any, 
additional  wor^ks  are  necessary  at  the  Falls  of  the  Ohio  River  to  complete  the  improve- 
ment thereof  in  a  manner  to  serve  the  interests  of  the  commerce  of  the  Ohio  River, 
and  that  he  state  the  reasons  why  such  add^ional  works,  if  any,  are  necessary,  and 
also  submit  an  estimate  of  the  same. 
**AUe8t. 

*'F.  E.  Shober, 
*  *  Acting  Secretary,^* 

By  command  of  Brisadier-General  Wright. 
Very  respectfufly,  your  obedient  servant, 

John  6.  Parke, 
Lieut  Col.  of  Engineers,  Bvt.  MaJ.  Gtn.,  U.  6.  A. 
Mbj,  G.  Weitzel, 

Corps  of  Engineers, 

,In  accoFdance  with  the  directions  containeU  therein,  I  have  the  honor 
to  submit  the  following  report,  viz : 

REPORT. 

Before  furnishing  the  infonnation  called  for  by  the  above  resolution  of 
the  Senate  of  the  United  States,  1  deem  it  my  duty  to  give  a  brief  de- 
scription of  the  obstructions  known  as  the  Falls  of  the  Ohio,  and  a  con- 
densed history  of  the  improvements  which  have  been  made  on  them  up 
to  the  present  time. 

I.  DESCRIPTION. 

The  obstructions  to  navigation  in  the  Ohio  Biver,  known  as  the  falls 
of  the  Ohio,  are  formed  by  an  irregular  mass  of  limestone  lying  in  tlie 
bed  of  the  river  about  600  miles  below  its  head,  and  about  366  above  its 
mouth.  The  general  direction  of  this  mass  of  rock  is  from  southwest  to 
northeast.  It  is  a  natural  dam,  which  produces  a  deep  pool  just  above, 
the  difference  of  level  between  the  water  surfaces  in  this  and  in  the 
pool  below  being  about  26  feet  in  low  and  about  18  inches  in  the  highest 
stages. 

In  their  natural  condition  these  falls  or  rapids  were  impassable  dur- 
ing the  largest  poition  of  the  year,  and  at  all  other  times,  excepting 
when  the  river  was  very  high,  navigation  over  them  was  difficult  and 
dangerous.  When  the  river  was  high,  the  navigation  was  carried  on 
in  it  without  any  difficulty. 

There  were  three  channels  over  these  obstructions,  known  as  the 
Indiana,  Middle,  and  Kentucky  chutes. 

The  former  is  the  main  and  longest  channel,  and  was  the  one  most 
navigated.  It  runs  near  the  Indiana  shore,  between  it  and  Goose  Island, 
and  makes  a  large  bend  near  the  foot  of  the  fall,  called  the  Big  Eddy. 
It  was  4,659  yanls,  or  about  2§  miles  long.  At  extreme  low  stages, 
about  one-half  of  its  total  fall,  that  is,  13  feet,  occurred  in  the  first  1,25  i 
yards,  or  about  seven-tenths  of  a  mile,  and  about  two-thirds  of  its  fall, 
that  is,  17^  feet,  occurred  in  the  fii-st  1,986  yards,  or  about  1^  miles. 
When  the  water  rose  7  feet  at  the  crest  of  the  falls  above  extreme  low- 
water,  it  rose  about.  18^  feet  at  the  foot  of  the  channel,  and  the  difference 
of  level  between  the  water  surfaces  in  the  two  pools  was  about  13^ 
feet.  At  this  stage,  the  steamer  Uncle  Sam  barely  made  the  ascent  on  a 
trial.  This  steamer  was  owned  by  Mr.  Paul  Anderson.  Her  measured 
tonnage  wa«  440 ;  she  drew  9^^  feet  of  water,  and  was  propelled  by  an 
engine  of  250  horse- power. 

The  Middle  chute  begins  abi)ut  the  middle  of  the  river  and  passes 
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down  between  Goose  and  Bock  islands.  The  len^h  of  this  channel  is 
about  3,800  yards,  or  2^  miles  long,  and  ahout  22  feet,  or  almost  the 
entire  fall  is  in  the  last  500  yards.  All  boats  could  ascend  it  when  the 
watei'  at  the  head  rose  about  13  feet.  The  rise  in  the  pool  below  then 
amoi;nted  to  about  29  feet,  and  th^  difference  of  level  between  the  water 
surfaces  of  the  two  pools  was  then  reduced  to  about  9  feet. 

The  Kentucky  chute  lies  nearer  to  the  Kentucky  shore,  and  passes 
down  between  it  and  Hock  Island.  Its  condition  was  similar  to  the 
Middle  chute  and  it  is  navigable  a  little  later  than  the  Middle  chate. 
Almost  the  entire  fall  is  in  the  last  185  yards.  The  shortest  line  across 
this  natural  dam  is  via  the  Middle  and  Kentucky  chutes,  and  is  about 
3,300  yards  or  m  miles  long. 

The  observations  which*  were  made  and  recorded  established  the  fact 
that  on  an  average  the  falls  were  not  navigable  ten  and  a  half  months 
per  annum.  * 

The  fact  that  these  obstructions  were  navigable  at  some  stages  and 
not  at  others  arises  from  the  circumstance  (as  indicated  above)  that 
when  the  river  rises  both  pools  rise,  but  not  equally.  The  lower  one 
rises  by  a  greater  amount  in  a  given  time  than  the  upper  one.  A  simi- 
lar law  exists  as  the  river  falls ;  that  is,  the  lower  i)ool  falls  more  in  a 
given  time  than  the  upper  one. 

II.— HISTORY. 

I  have  recently  come  into  the  possession  of  a  tracing  of  an  engraving 
made  for  "Campbell's  edition  of  Finlay's  History  of  Kentucky,  1793." 
This  engraving  bears  the  title,  "A  plan  of  the  Rapids  of  the  Ohio." 
On  it*  is  indicated  the  location  of  a  proposed  canal  around  these  obstruc- 
tions, and  there  is  a  note  which  reads,  "  From  A  to  B  a  canal  is  intended 
to  be  cut."  The  ])oint  A  is  placed  just  inside  of  the  mouth  of  Bear- 
grass  Creek,  and  B  just  around  the  turn  in  the  Kentucky  shore  below 
tiie  present  mills  of  the  Louisville  Cement  Company.  The  canal  is 
drawn  running  parallel  to  and  but  a  short  distance  inside  of  the  Ken- 
tucky shore  line. 

It  seems,  then,  even  at  that  early  date  the  question  of  constructing 
a  canal  around  these  obstructions  was  agitated.  I  have  not,  however, 
been  able  to  discover  any  records  of  such  agitation  earlier  than  1802. 
Beginning  in  that  year,  various  plans  were  from  time  to  time  suggested 
and  attempted  to  be  carried  out,,  by  individuals,  associations,  appeals 
to  Congress,  and  incorporated  companies,  but  without  success. 

The  legislature  of  Kentucky  being  impressed  with  the  importance  of 
the  subject,  and  finding  the  general  government  disinclined  to  prose- 
cute the  work,  in  1825  granted  a  charter  to  a  stock  company,  author- 
izing them  to  construct  a  canal  around  the  Falls  of  the  Ohio  within  the 
State  of  Kentucky.  The  act  granting  this  charter  was  approved  Jan- 
uary 12,  1825,  and  fixed  the  time  of  completion  of  the  canal  at  three 
years  from  that  date.  It  becoming  apparent  that  the  company  would 
not  be  able  to  complete  the  work  in  that  time,  the  latter  was  extended 
by  three  subsequent  acts  to  February  6,  1831. 

The  capital  stock  of  the  company  was  fixed  at  $600,000  by  the  origi- 
nal charter.  This  was  enlarged  by  two  subsequent  acts,  and  finally 
fixed  at  $1,000,000.  By  the  acts  of  Congress  approved  May  13,  1826, 
and  March  2,  1829,  the  government  became  the  owner  of  2,>i3o  of  the 
10,000  shares  of  stock  in  the  company,  for  which  it  paid  the  par  value, 
$233,500.  Both  of  these  acts  of  Congress  provided  that  the  Secretary 
of  the  Treasury  should  vote  for  president  and  directors  of  the  company 
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according?  to  the  number  of  shares  owned  by  the  government,  and  should 
receive  upon  this  stock  the  proportion  of  the  tolls  which  should,  from 
time  to  time,  be  due  to  the  United  States  for  the  shares  aforesaid. 

Thus,  the  government,  for  the  first  time  in  its  history,  I  believe,  be- 
came a  stockholder  in  a  private  corporation  chartered  by  a  State,  and 
that,  too,  in  one  whose  object  was  to  overcome  obstructions  to  naviga- 
tion in  a  national  highway. 

The  comx>any  had  great  difficulties  to  encounter  in  raising  money  and 
otherwise,  but  the  work  was  prosecuted  with  energy,  and  the  canal  was 
opened  and  the  firat  boat  passed  through  it  on  December  22,  1830,  al- 
though many  improvements  on  it  were  subsequently  made.  As  origi- 
nally constructed,  it  was  1.9  miles  long,  64  feet  wide,  and  had  three  com- 
bined lift  locks  at  its  lower  end,  each  chamber  having  an  available  length 
of  about  185  feet,  and  a  length  between  miters  of  about  198  feet,  a  width 
of  50  feet,  and  a  lift  of  about  8  feet  5^  inches.  The  total  cost  of  the 
work  was  $1,019,277.09.    This  includes  the  purchase  of  laud. 

When  the  canal  was  completed  its  dimensions  were  thought  to  be 
sufficient  for  all  time,  but  in  a  little  over  twenty  years  (in  1852)  only 
fifty -seven  one-hundredths  of  the  tonnage  engaged  in  the  Western  rivers 
could  pass  through  the  locks. 

In  a  few  yeai*s  after  the  canal  was  opened,  many  complaints  were 
raised  against  it.  It  was  urged  as  an  objection  that  it  was  a  monopqly 
granted  to  private  individuals,  in  the  construction  and  control  of  a  work 
which  wasdirectlyconuected  with, and,  in  effect,  partof  agreat  "national 
highway;^  that  the  tolls  levied  were  such  as  to  impose  a  heavy  tax  on 
Western  comu^erce,  which  ought  not  to  be  at  the  mercy  of  private  cor- 
porations or  individuals. 

The  total  amount  of  tolls  collected  up  to  January  1, 1842,  or  in  eleven 
years,  was  greater  than  the  original  cost  of  the  work,  as  the  following 
table  will  show : 


Tear. 


1831 
1K32 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 


ToUl 


Amount  of 
tolls  col- 
lected. 


$12,750  77 

2S,  750  12 

60, 730  02 

61. 848  17 

80,165  24 

88,343  23 

145,424  60 

121, 107  16 

181),  364  01 

134,004  55 

113, 044  50 


1,025,345  45 


At  this  time  many  of  the  stockholders  had  become  of  the  opinion  that, 
in  order  to  quiet  the  public  and  unfetter  commerce,  the  canal  should  be 
taken  and  held  by  the  United  States,  be  enlarged  with  all  reasonable 
dispatch,  and  made  free. 

With  the  view  to  the  accomplishment  of  this  object,  an  act  was  passed 
by  the  legislature  of  Kentucky,  which  was  approved  January  21,  1842. 
This  act  amended  the  charter  of  the  company,  so  that  in  lieu  of  declar- 
ing dividends  the  boanl  of  directors  were  authorized  to  purchase  the 
stock  held  by  private  individuals  with  the  net  income,  and  that  when 
the^e  shares  were  all  purchased  to  transfer  the  same  to  the  United 
States  on  the  condition  that  the  government  would  only  levy  sufficient 
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tolls  to  keep  the  same  in  repair  and  pay  the  necessary  snperinteodence. 
custody,  and  expenses,  and  make  all  necessary  improvements  so  as  fblly 
to  answer  the  purpose  of  its  establislfment. 

The  stockholders  met  on  July  4,  1842,  and  accepted  this  amendHl 
charter  unanimously.  Mr.  John  Hulme,  superintendent  of  the  caoaL 
represented  the  stock  owned  by  the  Uuited  States  under  a  power  of 
attorney  from  the  Secretary  of  the  Treasury,  and  verbally  accepted  tk 
same,  although  he  did  not  have  his  vote  entered  of  record,  because  be 
had  received  no  instructions  from  the  Secretary  of  the  Treasury,  altbongl 
he  had  given  the  latter  due  notice  of  the  time  and  object  of  the  meetiD^. 

After  December  31, 1842,  the  company,  in  pursuance  of  the  provifiaons 
of  this  amended  charter,  discontinued  all  further  dividends  and  pro^ 
ceeded  to  appropriate  the  net  proceeds  of  the  canal  to  the  purchase  of 
the  private  stocic. 

Up  to  thisdate  the  aggregate  amount  of  tolls  collected  was  $l,12O,350i3. 
The  aggregate  amount  of  cash  dividends  paid  out  was  $822,539. 


Tear. 


'  deDdipAV. 


1834 

1835 

1836 I 

1837 , , 

1838 

1839 

1840    I 

1841 ' 

1842 , 

Total ' 


Ittvc 


Of  this  amount  the  government  received  $257,778,  and  in  addition 
five  hundred  and  sixty-seven  shares  of  stock  in  lieu  of  dividends.  Ob 
January  1, 1843,  the  government  was  the  owner  of  two  thousand  um 
hundred  and  two  shares  of  stock,  whose  par  value  was  #290«200.  It 
had,  therefore,  a  benefit  in  twelve  years  of  $314,478  onits  original  invest 
ment  of  $233,500.  In  pursuance  of  the  provisions  of  the  amended  char- 
ter of  January  21,  1842,  all  the  private  stock  except  five  shares  wwt- 
purchased  during  the  next  twelve  years.  The  five  shares  were  held  by 
the  president  and  directors  under  instructions  from  the  Secretary  of  th* 
Treasury,  in  order  to  preserve  the  legal  orgauization  of  the  company. 
The  following  table  shows  how  and  when  this  private  stock  was  par- 
chased: 


Year. 

1P43 

1844  

1845 i 

1846 

1?47 

1848 

18-19  

1^50 

1831 

IHVi  ".....'.....', /".".'.[/.'. 

1833 

1854 .;;; 

1 
Total i 

K  amber  of 
HhareB  par- 
cbftaed. 


471 
M4 
771 
6A5 
667 
536 
634 
4~i0 
400 
610 
530 
806 


7,093 


Total  Amoimt 
paid.         I 


•70,  145 
8ti,49tf 
129.  5« 
117,705 
1«4.  f>«i 
102.570 
129.3:16 
100.  110 
88.800 
140.  910 
1«7.«W 
202,200 

1.419,003 


price  f^ 
•htat. 


}«» '■ 

ITT* 

>*  • 
JS  . 


f 
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From  this  table  it  seems  that  the  price  per  share  was  originally  fixed 
at  $150,  and  that  9  per  cent,  interest  was  added  for  each  year  until 
purchased.  There  is  an  error,  probably  of  print,  in  the  document  from 
which  I  have  tal^en  the  table.  The  number  of  shares  of  private  stock 
purchased  was  7,093  and  the  cost  was  $1,419,062. 

At  this  time  the  stock  stood  as  follows:  Held  by  directors  individually, 
five  shares ;  held  by  directors  in  trust  for  the  United  States,  seven  thou- 
sand and  ninety-three  shares;  held  by  the  United  States,  two  thousand 
nine  hundred  and  two  shares;  total,  ten  thousand  shares. 

The  United  States  had,  therefore,  without  expense,  acquired  nine 
thousand  nine  hundred  and  ninety-five  shares  of  stock,  and  in  conse- 
quence of  the  refusal  by  Congress  at  this  time  to  accept  the  canal,  its 
management  remained  in  the  hands  of  the  five  directors  of  the  com- 
pany. 

In  furtherance  of  the  object  declared  by 'the  act  of  January  21, 1842, 
the  legislature  of  Kentucky,  in  1844,  passed  an  act  that  in  the  event  of 
the  United  States  becoming  the  sole  owner  of  the  canal  the  jurisdic- 
tion of  the  State  over  the  canal  should  be  yielded  up  to  the  Govern- 
ment of  the  United  States.    This  iict  was  approved  February  22, 1844. 

By  the  purchase  of  the  private  stock  the  canal  in  1855  was  placed  in 
a  condition  and  ready  to  be  suri*endered  to  the  United  States.  But  as 
she  had  failed,  and  even  shown  disinclination  to  take  the  canal  and  ex- 
ecute the  trust  declared  by  the  act  of  1842,  the  legislature  of  Kentucky, 
deeming  it  the  best  if  not  the  only  practicable  course  that  could  be 
ailopted  to  carry  into  efi'ect  the  provisions  of  that  act,  passed  another 
act,  which  was  approved  December  19,  1857.  This  act  so  amended  the 
charter  of  the  company  as  to  authorize  .it  to  construct  a  branch  canal 
and  enlarge  the  old  one,  with  the  revenues  and  on  the  credit  of  the 
corporation,  sufficient  to  pass  the  largest  class  of  vessels  navigating  the 
Ohio  Eiver.  The  object  of  this  measure  was  to  enlarge  the  canal  and 
to  present  it  to  the  public,  free  of  tolls,  at  an  early  period. 

On  June  21, 1859,  a  meeting  of  merchants,  steamboat  masters  and 
owners,  was  held  in  Cincinnati, ''  to  consider  the  proposed  improve- 
ments at  the  falls,  and  to  adopt  measures  to  bring  the  subject  before 
Congress  at  its  next  session." 

A  committee  was  appointed  which,  together  with  another  committee 
from  Madison,  Ind.,  went  to  Louisville,  and  there  both  were  joined  by 
a  committee  on  the  part  of  the  citizens  of  that  city.  The  Cincinnati 
committee  consisted  of  Messrs.  W.  Hooper,  Lewis  Whiteman,  Edmund 
Dexter,  W.  W.  Scarborough,  Richard  Smith,  Samuel  Davis,  jr.,  Will- 
iam Glenn,  Thomas  Sherlock,  and  John  Williamson;  the  Louisville 
committee,  of  Messrs.  H.  D.  Newcomb,  A.  L.  Shotwell,  Thomas  H.  Hunt, 
John  Shallcross,  Will.  Watkins,  Benjamin  J.  Adams,  and  D.  S.  Bene- 
dict. » 

It  would  be  impossible  to  find  anywhere  sixteen  laymen  who  were 
better  qualified  to  give  an  opinion  on  the  subject  submitted  to  them, 
nor  could  anywhere  a  same  number  of  gentlemen  be  found  whose  char- 
acter and  standing  entitled  their  views  to  greater  respect  and  con- 
fidence. 

They  were  unanimously  of  the  opinion,  after  having  investigated  the 
subject  thoroughly,  that  the  most  desirable  immediate  improvement  of 
the  Falls  of  the  Ohio  wa^s  to  enlarge  the  old  canal  with  turnouts  to  admit 
of  boats  passing  each  other,  and  with  a  branch  extending  to  below  the 
foot  of  Sand  Island. 

In  their  report  the  following  statements  were  italicized: 
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Our  commerce  has  Imilt  and  paid  for  this  canal  which  the  government  now  owns 
and  assumes  to  control. 

As  matters  now  stand  the  Government  of  the  United  States  is  the  great  impracHcdble 
in  the  way  of  the  impn>vement  of  the  Ohio  River ;  virtually  it  is  the  obstraetioti  ar>  thti 
falls,  and  not  the  rcM^ks  in  the  river's  bed.  These  would  crumble  at  the  touch  of  private 
enterprise.  Grasping  its  stock  in  the  present  canal,  the  government  issues  its  injauc- 
tion  against  even  the  employment  of  its  revenues  in  its  amelioration. 

Tlie  Secretary  of  the  Treasury  had  forbidden  the  directors  to  apply 
the  revenues  of  the  canal  to  its  improvement. 

Then,  by  the  act  of  May  24, 1860,  Congress  ratified  the  authority 
granted  by  the  act  of  the  Kentucky  legislature  with  the  proviso  that 
the  president  and  directors  of  the  company  should  in  no  way  use  or 
I)ledge  the  faith  or  credit  of  the  United  States,  and  that  when  the  en- 
largement was  completed  and  paid  for  no  more  tolls  should  be  collected 
than  an  amount  suflBcient  to  keep  the  canal  in  repair  and  pay  necessary 
exi)enses  of  superintendence  and  management. 

In  the  mean  time  the  government  had  ordered  three  surveys  of  the 
Falls  of  the  Ohio.  These  were  made  in  1843, 1845,  and  1853,  by  Captain 
Crnm,  Corps  of  Topographical  Engineers;  Lieutenant-Colonel  Long, 
Corps  of  Topographical  Engineers,  and  a  Board  composed  of  Lieutenant- 
Colonel  Long  and  Col.  William  Tumbull,  of  the  Corps  of  Topographical 
Engineers,  and  Mr.  Charles  B.  Fisk,  respe^Jtively.  Ko  action,  however, 
was  taken  upon  their  report. 

Immediately  after  the  act  of  Congress  of  May  24, 1860,  had  been  ap- 
proved, the  directors  of  the  canal  raised  money  by  issuing  bonds,  pnr- 
chased  land,  and  engaged  the  services  of  Mr.  Theodore  R.  Scowden,  the 
distinguished  hy<lraulic  engineer.  Under  his  direction  detailed  plans 
were  prepared,  and  the  work  of  enlargement  was  commenced.  Tiie 
civil  war  so  increased  the  cost  of  labor  and  material  that  the  estimates 
were  greatly  overrun,  and  in  18<>6,  after  expending  about  $1,825,403, 
the  directors  were  compelled  to  suspend  the  work. 

On  October  1, 1859,  Mr.  Scowden  addressed  a  letter  to  Mr.  William 
Hooper,  chairman  of  the  joint  committees  above  mentioned,  in  which 
he  gave  his  plans  for  the  improvements,  premising  that  they  embodied 
those  recommended  by  those  committees  and  the  canal  company  for 
passing  every  description  of  vessels  navigating  the  Western  waters 
around  the  falls. 

They  consisted  in  widening  the  water  way  from  64  to  100  feet,  by  re- 
moving 36  feet  from  the  south  side,  and  lining  both  sides  with  a  verti- 
cal dry  wall,  17  feet  high,  in  fixing  the  depth  of  water  in  the  canal  at 
the  lowest  stage  to  be  6  feet  over  **  miter  sill  and  all,"  in  removing  the 
abrupt  angle  in  the  old  canal  and  substituting  a  regular  easy  curve,  in 
providing  three  p<vssing  places,  in  constructing  a  guard-gate  at  the  head, 
in  constructing  a  dam  or  crib  protection  of  timber  and  stone,  about  600 
feet  long,  extending  eastwardly  from  the  hea<l  of  the  canal,  and  remov- 
ing all  the  projecting  points  of  rocks  inside  of  it  to  protect  boats  pass 
ing  in  and  out  of  the  canal  from  accident  or  delay,  by  being  carried 
with  the  strong  current  that  sets  out  over  the  falls  against  the  ledge  of 
rocks,  and  in  providing  a  fioating  boom  at  the  head  of  the  canal  to  ex- 
clude ice  and  drift;  the  new  locks  to  be  placed  1,500  feet  below  the 
old  locks  and  be  connected  with  the  old  canal  by  a  branch  2,600  feet 
long,  the  locks  to  be  two  combined,  each  having  a  lift  of  13  feet,  and 
the  rocks  at  the  foot  of  the  canal  to  be  blasted  and  removed  to  open  a 
wide  and  safe  channel  for  going  in  and  out  of  the  canal. 

To  save  expense  it  wjis  subsequently  concluded  to  reduce  the  width 
of  water-way  to  90  feet. 
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When  the  directors  were  compelled  to  stop  the  work,  as  above  stated, 
iu  1866,  its  condition  was  as  follows,  viz: 

The  masonry  work  of  the  new  locks,  npper  guard-gates,  and  Elm 
Tree  Garden  Bridge  was  finished,  excepting  the  miter-sills  of  the  new 
locks,  the  stones  for  which  were  on  hand  but  not  placed. 

The  bridges  were  built. 

The  timber  for  the  gates  was  on  hand  and  partly  framed. 

The  machinery  for  moving  the  gates  was  partly  finished  but  not  de- 
livered. 

The  rock  ledge  below  the  locks  had  not  been  removed. 

The  lock  chambers  and  space  from  the  locks  to  the  river  were  almost 
entirely  filled  with  sediment',  and  willow  trees,  3  inches  in  diameter,  were 
growing  in  the  locks. 

A  large  portion  of  the  excavation  in  the  branch  canal  and  basin  was 
done,  but  a  heavy  bank  still  separated  the  new  branch  from  the  old 
canal.  A  very  small  part  of  the  earth  excavation  along  the  south  bank 
for  widening  the  canal  had  been  made,  and  the  earth  excavation  for  the 
turnout  basin  below  the  Elm  Tree  Oarden  Bridge  had  been  almost 
completed. 

At  the  next  session  of  Congress  a  '<  joint  resolution  providing  for  the 
necessary  surveys  for  a  ship-canal  around  the  Falls  of  the  Ohio  River, 
for  military,  naval,  and  commercial  purposes,''  was  passed.  It  was  ap- 
proved March  29,  1867.  It  authorized  and  directed  the  Secretary  of 
War  to  cause  surveys,  with  plans  and  estimate  of  cost,  to  be  made  by 
an  officer  of  Engineers,  for  a  shipcaual  around  the  Falls  of  the  Ohio 
Kiver,  on  the  Indiana  side  thereof,  of  suitable  location  and  dimensions, 
for  military,  naval,  and  commercial  purposes,  and  also  to  cause  said  offi- 
cer to  estimate  the  expense  of  completing  the' Louisville  and  Portland 
Canal,  on  the  Kentucky  side  of  said  falls,  according  to  the  plan  on 
which  the  said  canal  company  was  then  progressing  with  said  work. 

I  wa<s  assigned  to  this  duty  and  began  the  survey  in  July,  1867.  My 
report  on  it  is  dated  February  8, 1868,  and  may  be  found  in  the  report  of 
the  Chief  of  Engineers  for  the  year  1868,  beginning  on  page  528. 

The  bonded  indebtedness  of  the  company  at  this  time  was  $1,567,000, 
payable  in  almost  equal  amounts  in  1871, 1876, 1881,  and  1886,  and  bear- 
ing 6  per  cent,  (currency)  interest,  payable  semi-annually. 

In  my  report  of  the  survey  I  recommended,  for  the  reasons  given,  not 
only  the  immediate  enlargement  of  the  Louisville  and  Portland  Canal, 
but  also  the  immediate  construction  of  a  new  canal  on  a  proper  route 
on  the  Indiana  side,  with  a  width  of  120  feet  and  new  locks  100  by  400 
feet.  I  believed  then,  and  do  now,  that  the  radical  improvement  of 
these  obstructions  demanded  both,  and  that  the  commerce  of  the  Ohio 
Eiver  was  entitled  to  the  most  generous  treatment  at  this  locality. 

In  order  to  reduce  the  expense  of  rock  excavation,  and  the  delay  at- 
tending it  on  the  two  works,  and  believing  that  with  these  two  canals 
constructed  it  would  be  unnecessary  to  risk  the  dangers  of  navigating  the 
falls,  which  were  just  being  increased  by  the  construction  of  the  piers 
for  a  railroad  bridge,  I  recommended  the  constniction  of  two  low-water 
dams ;  one  of  these  across  the  river  at  the  crest  of  the  falls,  and  the 
other  below  Kew  Albany.  The  latter  was  afterward  changed  to  the 
head  of  Sand  Island  to  give  more  water  in  the  Kentucky  channel,  and 
thus  obtain  the  necessary  depth  there  without  expensive  under-water 
rock  excavation. 

With  regard  to  the  enlargement  of  the  Louisville  and  Portland  Canal, 
I  followed  the  plans  of  Mr.  Seowden  almost  to  the  letter. 

I  had  known  this  distinguished  engineer  by  reputation  during  a  con- 
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siderable  period.    I  had  verbal  communicatioDS  with  him  ooDceming  the 
work  whenever  the  opportuuity  presented  it«elf. 

The  only  noteworthy  changes  I  made,  after  consultation  with  him, 
were  as  follows,  viz : 

I  still  farther  redneck  the  width  of  the  canal  to  abont  85  feet  for  the 
sake  of  economy.  It  is  now  really  80^  feet  wide.  I  built  a  high-water 
channel  in  the  river  through  the  outer  half  of  the  draw  lu  the  railroad 
bridge,  for  the  accommodation  of  boats  when  the  river  was  so  high  that 
they  could  not  pass  under  the  bridge  through  the  wide  span  without 
lowering  their  chimneys,  and  I  made  the  apron  or  crib  dam  at  the  head 
of  the  canal  1,800  instead  of  600  feet  long,  and  raised  it  very  consider- 
ably. 

My  report  of  Febniary  8, 1868,  of  this  survey  was  brought  to  the  at- 
tention of  Gongre.ss,  which  was  then  in  session. 

This  Congress,  at  that  session  and  the  next  one,  failed  to  pass  a  de- 
tailed river  and  harbor  bill. 

An  act  was  passed  at  its  first  session,  and  approved  Jnly  25,  1868, 
which  appropriated  $1,500,000  for  river  and  harbor  works,  to  be  ex- 
pended under  the  direction  of  the  Secretary  of  War,  with  the  proviso 
that  said  expenditures  should  not  be  applied  to  any  works  not  mentioned 
in  the  bill  which  passed  the  House  on  June  30, 1868.  This  bill  contained 
a  section  which  appropriated  the  sum  of  $450,000  toward  completing 
the  Louisville  and  Portland  Canal,  in  accordance  with  the  plans  and  es- 
timates made  in  my  report,  and  assuming  the  payment  of  the  outstand- 
ing canal  bonds,  with  the  proviso  that  all  title  and  right  in  the  canal 
and  its  appurtenances  be  ceded  to  and  vested  in  the  United  States,  and 
that  the  State  of  Kentucky  should  relinquish  all  claim  to  the  govern- 
ment of  the  same,  the  canal  to  be  and  remain  free  on  and  after  its  com- 
pletion, except  so  much  toll  as  should  be  necessary  to  operate  the  same 
and  keep  it  in  repair. 

In  this  distribution  of  this  money  the  Secretary  of  War  allotted 
$85,000  to  the  falls  of  the  Ohio. 

The  Chief  of  Engineers,  by  letter  dated  July  31, 1868,  informed  me 
that  this  sum  was  available  for  expenditure  during  that  working  season, 
if  practicable,  towards  the  construction  of  the  two  dams  proposed  by  me 
for  the  improvement  of  the  falls  of  the  Ohio,  and  I  was  directed  to  pro- 
ceed at  once  to  carry  out  the  work  thus  provided  for.  If  it  were  essential 
to  expedite  the  work  I  might  do  it  by  hired  labor  and  purchase  of  ma- 
terial in  open  market,  and  also  use  the  telegraph. 

Then  on  August  27, 1868,  the  Chief  of  Engineers  wrote  me  a  letter 
in  reply  to  one  from  me,  dated  August  22, 1868,  in  which  I  recommeuded, 
as  I  had  done  in  my  annual  rei)ort  preceding,  that  a  crib-dam  be  sub- 
stituted for  the  one  of  masonry  proposed  to  be  built  across  the  crest  of 
the  falls  of  the  Ohio,  approving  this  recommendation. 

He  then  cautioned  me  to  bear  iu  mind  that,  inasmuch  as  the  act  of 
July  25,  1868,  provided  that  none  of  the  expenditures  should  be  applied 
to  any  works  not  mentioned  iu  the  bill  which  passed  the  House  on  June 
30  previous,  no  portion  of  the  allotment  could  be  expended  on  the  In- 
diana side  of  the  river,  or  in  view  of  such  work  at  any  future  day^  but  was 
solely  applicable  to  work  incident  to  the  extension  of  the  Louisville  and 
Portland  Canal, 

My  annual  report  for  the  fiscal  3'ear  ending  June  30, 1869,  contains 
the  following  remarks,  viz : 

I  made  no  arrangements  to  commence  work  on  the  lower  dam,  becanae  the  amonot 
of  money  allotted  would  not  warrant  it,  and  also  because  its  construction  before  the 
actual  extension  of  the  Louisville  and  Portland  Canal  would  be  very  injudicious.    The 
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€on8triiction  of  the  apper  dam  before  said  extension  is  completed  will  be  an  obstmc 
tiou  to  navigation  at  certain  stages  for  boats  too  large  to  pass  througli  the  old  locks, 
which  are  still  in  use,  and  is  another  reason,  in  addition  to  the  very  many  already 
given  by  me  in  my  previous  reports,  and  by  officers  who  have  treated  this  subject  be- 
fore nie,  why  the  proper  amount  of  money  necessary  to  enlarge  the  body  of  the  old 
canal,  and  complete  the  branch  to  the  new  locks,  should  at  once  be  appropriated. 

A  letter  from  the  Chief  of  Engineers,  of  May  12,  1869,  had  informed 
me  that  $180,000  additional  had  been  allotted  by  the  Secretary  of  War 
to  the  improvement  of  the  falls  of  the  Ohio  under  the  act  of  April  10, 
18C9,  and  that  there  was  no  restriction  as  to  the  manner  in  which  the 
appropriation  was  to  be  expended. 

I  was  subsequently  informed  that  1  per  cent,  of  this  allotment  had 
been  deducted,  leaving  $178,200.  I  therefore  said,  in  the  annual  report 
above  quoted : 

I  had  already  come  to  the  concluMioUt  long  before  receiving  this  authority,  and  I 
was  sustained  in  my  conclusions  by  the  great  experience  of  the  directors  of  the  Louis- 
ville and  Portland  Canal,  that  the  most  important  thing  was  first  to  enlarge  and  im- 
prove the  entrance  to  the  head  of  the  canal  as  far  as  the  upper  guurd-gat^s,  and  what- 
ever balance  there  might  be  left  to  employ  in  opening  the  new  locks  into  the  main 
trunk  of  the  canal. 

It  seems  that  after  the  tirst  allotment  was  made,  it  ociturred  to  the 
authorities  in  Washington  that  under  an  organic  law  of  the  United 
States,  which  is  now  given  in  section  355,  Revised  Statutes,  none  of  it 
could' be  legally  expended  on  the  canal,  because  the  canal  had  not  been 
purchased,  nor  had  the  legislature  of  Kentucky  ceded  unconditional 
jurisdiction.  After  the  act  of  April  10,  1869,  was  passed,  tbe  Chief  of 
Eugiueers,  General  Humphreys,  in  order  to  secure  a  portion  of  it  for  this 
work,  addressed  a  letter,  dated  April  15, 1869,  to  GeneitilJohn  A.  Raw- 
lins, Secretary  of  War.  This  letter  may  be  found  in  the  Report  of  the 
Chief  of  Engineers  for  1869,  beginning  on  page  277.  After  i)resenting 
the  claim  of  this  work  for  a  portion  of  the  apjiropriation,  he  says : 

After  a  careful  examination  and  consideration  of  the  whole  subject,  I  am  decidedly 
of  the  opinion  that  an  allotment  of  some  ]>ortion  of  the  recent  appropriation  for  rivers 
and  harbors  to  the  enlargement  of  the  canal  may  be  properly  made,  and  I  therefore 
recommend  it. 

This  letter  and  the  whole  subject  were  considered  and  discussed  in 
Cabinet  meeting,  and  General  Humphreys^  o]>iniou  was  approved  and 
adopted  by  the  Administration. 

This  danger,  which  seemed  at  one  time  to  threaten  the  very  life  of  the 
work  at  the  start,  was  thus  removed. 

In  the  summer  of  1869  the  merchants,  manufacturers,  and  steamboat 
owners  of  this  valley,  seeing  the  slow  progress  of  the  work,  owing  to  the 
small  amounts  allotted  to  it,  again  took  hold  of  this  matter  with  great 
earnestness  and  determination. 

The  river  and  harbor  act  of  July  11, 1870,  appropriated  $250,000  for  it 
By  joining  hands  with  those  interested  in  the  commerce  of  the  Upper 
Mississippi,  a  special  act  appropriating  $200,000  was  passed  at  the  next 
session,  and  approved  January  18,  1871.  The  river  and  harbor  act  of 
March  3, 1871,  appropriated  $250,000.  With  the  sums  thus  allotted  and 
appropriated,  the  work  was  pushed  as  vigorously  as  possible,  and  on 
February  26^  1872,  the  new  locks  were  opened  to  commerce,  and  the 
largest  class  of  boats  could  pass  through  the  canal.  A  great  deal,  how- 
ever, remained  to  be  done  to  complete  it  according  to  my  original  plans. 

The  river  and  harbor  act  of  June  10, 1872,  appropriated  $300,000  for 
continuing  the  work,  and  directed  the  Secretary  of  War  to  report  to 
Congress  at  its  next  session,  or  soon'er,  if  iiracticable,  the  condition  of 
the  canal,  and  the  provisions  necessary  to  relieve  the  same  from  incnm- 
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braDce,  with  a  view  to  such  legislation  as  would  render  the  same  free 
to  commerce  at  the  earliest  practicable  period,  subject  only  to  such  tolls 
as  may  be  necessary  for  the  superintendence  and  repair  thereof,  ^^  which 
shall  not^  after  the  passage  of  this  act,  exceed  Jive  cents  per  tonP 

By  letter  from  the  Chief  of  Engineers,  dated  June  19, 1872, 1  was  di- 
rected to  give  official  notice  to  the  president  and  directors  of  the  canal 
company  of  the  provisions  of  the  last  clause  of  this  item,  relating  to 
tolls.  1  did  so,  and  received  a  reply  from  Mr.  J.  F.  Speed,  president  of 
the  company,  dated  June  27, 1872,  that  the  company  would  do  nothing 
that  might  be  construed  into  an  acknowledgment  that  the  government 
could  fix  the  rate  of  tolls  for  the  use  of  the  canal  until  the  joint  resolu- 
tion of  the  Kentucky  legislature,  approved  March,  1872,  had  been  com- 
plied with  by  tbe  United  States ;  that  the  company  had  been  advised 
that  a  permission  to  expend  the  $300,000  appropriated  by  the  above 
item  in  continuing  the  work  on  the  canal  might  be  regarded  as  an  ac- 
knowledgment of  a  right  in  the  government  to  fix  the  tolls  at  5  cents 
per  ton,  and  that  therefore  justice  to  the  creditors  of  the  company  and 
duty  to  the  State  compelled  them  to  decline  the  appropriation  and  re- 
fuse the  use  of  the  canal  for  its  expenditure. 

Mr.  Speed  subsequently  wrote,  in  reply  to  another  letter  from  me, 
that  the  whole  appropriation  was  declined,  and  that  no  part  of  it  could 
be  expended  on  any  property  of  the  company. 

Previous  to  this  time  the  directors  and  1  had  worked  in  perfect  har- 
mony. They  had  always  met  all  of  my  requests  with  courtesy,  and  had 
granted  them  as  speedily  as  the  duties  of  their  trust  would  warrant. 

This  matter  resulted  in  a  correspondence  which  was  made  the  subject 
of  a  special  report  by  me,  dated  September  20,  1872,  and  can  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  1872,  beginning  on  page  448. 

I  determined  to  go  on  with  the  work  under  the  appropriation,  and  re- 
quested that  the  district  attorney  (Col.  G.  C.  Wharton)  be  ordered  to  act 
as  my  counsel,  and  prevent  the  directors  from  interfering. 

Through  the  good  sense  of  Hon.  tTames  Speed,  the  counsel  for  the  di- 
rectors, Colonel  Wharton,  and  their  associate  counsel,  it  was  agreed, 
after  a  little  preliminary  legal  skirmishing,  to  bring  the  case  at  once  l)e- 
fore  a  judge  of  the  Supreme  Court  of  the  United  States  for  decision. 
The  case  was  tried  before  Associate  Justice  Miller,  of  the  United  States 
Supreme  Court.  He  granted  an  injunction  preventing  the  directors 
from  interfering  with  the  work,  but  decided  that  the  directors  alone,  at 
that  time,  had  the  power  of  regulating  the  tolls. 

This  judicial  action  was  satisfactory  to  all,  and  removed  another  dan- 
ger which  threatened  the  completion  of  the  work. 

The  river  and  harbor  act  of  March  3,  1873,  appropriated  $100,000 
for  it,  and  the  Secretary  of  the  Treasury  was  authorized  and  directed  to 
assume,  on  behalf  of  the  United  States,  the  control  and  management  of 
said  canal,  in  conformity  with  the  terms  of  the  joint  resolution  ot  the 
legislature  of  the  State  of  Kentucky  of  March  28,  1872,  at  such  time 
and  in  such  manner  as,  in  his  judgment,  the  interests  of  the  United 
States  and  the  commerce  thereof  might  require ;  and  the  sum  of  money 
necessary  to  enable  the  Secretary  of  the  Treasury  to  carry  this  provision 
into  effect  was  apjwopriated.  This  item  also  contained  a  proviso  that 
when  the  United  States  assumed  control  of  the  canal  the  tolls  thereon 
should  be  reduced  on  vessels  propelled  by  steam  to  25  cents  per  ton,  and 
on  all  other  vessels  in  proportion. 

The  joint  resolution  of  the  Kentucky  Legislature  of  March  28, 1872, 
above  referred  to,  was  passed  at  the  instance  of  parties  interested  in 
the  western  commerce.    Its  object  was  to  enable  the  government  to 
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make  the  canal  free  by  assuming  the  debt  without  being  compelled  to 
await  the  time  when  the  enlargement  was  completed.  It  may  be  found 
in  full  in  the  Report  of  the  Chief  of  Engineers  for  1873,  beginning  on 
pa^e  634, 

Congress  at  its  next  session  passed  the  act  providing  foi*  the  payment 
of  the  bonds  of  the  Louisville  and  Portland  Canal  Company  and  taking 
control  of  the  canal.  It  was  api)roved  May  11, 1874,  and  in  accordance 
with  its  provisions  the  work  wiis  transferred  to  me  for  and  on  behalf  of 
the  government  on  the  morning  of  June  10, 1874.  This  transfer  took 
effect  at  midnight,  when  the  thirty  days  specified  in  the  act  were  at  au 
end.  The  details  of  this  transfer  may  be  seen  in  the  Report  of  the  Chief 
of  Engineers  for  1875,  Part  I,  beginning  on  page  777. 

The  river  and  harbor  act  of  March  3,  1875,  appropriated  $100,000  to 
complete  the  canal  according  to  m^'  original  project,  and  since  then  no 
appropriation  has  been  made  to  carry  out  the  other  portion  of  my  plans 
as  given  in  my  report  of  February  8,  1868. 

No  one  interested  in  the  commerce  seems  to  have  taken  any  further 
steps  before  Congress.  It  may  be  that  those  who  desired  a  new  canal 
on  the  Indiana  side  were  not  satisfied  with  the  route  selected  by  me, 
and  therefore  took  no  furtiier  interest  in  it,  and  that,  again,  many  others 
did  not  think  that  the  additional  improvement  should  be  placed  on  that 
side. 

The  events  which  have  happened  since  1  made  that  report  have  shown 
more  strongly  every  succeeding  year  that  I  was  right  in  making  the 
recommendations  that  additional  canal  accommodations  should  be  pro- 
vided here.  But  since  then  I  am  convinced  that  these  should  also  be 
placed  on  the  Kentucky  side.  We  are  forbidden,  and  properly  so,  from 
urging  appropriations  for  new  works,  and  are  limited  solely  to  giving  our 
views  and  estimates  when  asked  to  do  so  by  proper  authority.  Until 
the  resolution,  which  called  for  this  report,  was  passed,  no  steps  had 
been  taken  since  the  act  of  May  11,  1874,  providing  for  the  transfer  of 
the  canal,  by  any  one  interested  in  the  commerce  of  the  Ohio  River  to 
produce  an  order  and  appropriation  to  begin  the  additional  accommo- 
dations which  were  needed  here. 

Under  the  orders  contained  in  the  letter  from  the  Chief  of  Engineers 
of  July  31, 1808, 1  proceeded  with  the  construction  of  the  apron  dam  at  the 
head  of  the  canal,  and  in  the  period  since  have  several  times  lengthened, 
raised,  and  approved  it,  and  have  removed  the  rock  ledge,  inside  of  it, 
to  canal  bottom.  The  masonary  dam  at  the  head  of  Sand  Island  was  com- 
pleted in  1872,  but  subsequently  abandoned  when  a  very  low- water  season 
enabled  us  to  excavate  the  rock  bed  in  the  Kentucky  channel  to  the  requi- 
site depth,  and  at  a  very  economical  price.  Knowing  that  the  construction 
of  a  dam  on  the  crest  of  the  falls  would  form  a  serious  obstruction  to  as- 
cending navigation  during  a  few  days  in  each  year,  and  that  even  these 
few  days,  would  cause  considerable  expense  and  vastly  more  complaint, 
if  the  additional  wide  canal  were  not  built,  I  have  delayed  its  completion 
as  long  as  I  could.  My  various  annual  reports  show  that  I  prosecuted 
work  on  it  only  during  low-water  seasons,  and  that  I  have  converted  a 
portion  of  it  into  a  movable  dam.  I  took  advantage  of  the  knowledge 
and  experience  gained  abroad  and  in  this  country  concerning  these 
structures.  As  they  are  lowered  as  soon  as  the  river  rises,  they  are  not 
liable  to  the  objections  that  would  be  urged  by  ascending  navigation  to 
a  fixed  dam,  and,  as  will  be  seen  hereafter,  I  propose  eventually  to  con- 
vert the  whole  into  a  movable  dam. 

On  the  morning  of  June  11, 1874,  the  government  took  control  of  the 
Louisville  and  Portland  Canal,  and  the  rates  of  toll  were  fixed  at  5 
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cents  per  ton,  registered  under  tonnage,  for  steamboats,  and  for  other 
craft  in  proportion.  Tliese  rates  were  raised  to  10  cents  in  the  follow- 
ing January,  but  subsequently  reduce<l  from  time  to  time,  so  that  they 
finally  were  reduced  OJ  cents  per  ton,  registered  under  tonnage,  for 
steamboats,  and  for  other  craft  in  proportion.  Finally  the  canal  was 
made  free  from  all  tolls  after  midnight  July  1,  1880,  by  the  act  of  Con- 
gress of  May  18,  1880.  During  the  period  from  June  11, 1874,  to  mid- 
night July  1, 1880,  the  government  receipts  on  the  canal  amounted  to 
jj417,069.38  the  expenditures  to  $380,814.02,  leaving  a  balance  on  hand 
of  $30,255.36,  which  lias  been  expended  on  improvements.  Of  the 
amount  expended  by  the  government,  about  $120,000  was  for  perma- 
nent improvements.  The  largest  single  work  which  was  done  under  this 
head  was  to  change  the  old  locks  from  three  chambers  to  two,  so  that 
the  capacity  of  these  old  locks  is  now  increased  to  boats  209  feet  long. 
The  cost  then  of  the  superintendence,  management,  and  ordinary  repair 
of  the  canal  during  the  six  years  and  twenty  days  while  under  govern- 
ment control  was  about  $207,000,  or  at  the  rate  of  about  $44,000  per 
year.  The  former  management  had  estimated  it  at  $70,000  per  annum. 
A  little  less  than  one  third  of  the  annual  expense  of  operating  the  canal 
is  consumed  in  keeping  the  canal  and  locks  clear  of  the  mud  and  silt 
which  high  waters  deposit  in  them. 

During  the  progress  of  the  work,  and  particularly  after  the  govern- 
ment had  assumed  its  control,  I  was  frequently  requested  by  some  of 
the  leading  falls  pilots  to  expend  some  of  the  available  money  in  the 
improvement  of  the  Indiana  Chute.  These  pilots  are  a  class  of  men 
who  are  experts  in  taking  vessels  over  the  falls.  Their  business  had 
been  seriously  impaired  by  the  enlargement  of  the  canal  and  the  re- 
duction of  tolls,  and  it  was  to  their  interest  to  have  this  natural  chan- 
nel improved.  The  improvements  made  at  this  point  had  given  the 
trade  and  commerce  of  the  Ohio  Kiver  a  steady  annual  increase.  In 
the  absence  of  the  additional  works  recommended  by  me  in  my  report 
of  1868,  the  canal  became  more  and  more  overcrowded  at  each  coal  rise. 
Anything,  therefore,  which  could  give  some  temporary  relief  to  the  ex- 
isting canal  was  a  benefit  to  commerce.  I  therefore,  in  1878,  asked  for 
and  obtained  authority  to  expend  a  small  amount  of  money  in  removing 
some  of  the  worst  obstructions  in  the  Indiana  Chute.  This  was  done  in 
1879.  But  in  the  absence  of  any  instructions,  or  even  a  single  inquiry 
from  Congress,  I  was  not  authorized  to  suggest  officially  the  continu- 
ance of  this  exi)eriment. 

Finally,  on  December  22,  1879,  the  Hon.  Albert  S.  Willis,  United 
States  House  of  Kepresentatives,  addressed  the  Chief  of  Engineers  a 
letter  of  inquiry  on  this  subject,  which  was  referred  to  me,  and  to  which 
I  replied  January  12,  1880.  In  this  letter  I  expressed  myself  favorable 
to  continuing  the  work  of  removing  the  worst  obstructions  in  this 
chute. 

By  the  river  and  harbor  acts  of  June  14,  1880,  and  March  3,  1881, 
$10,000  and  $50,000  respectively,  were  allotted  from  the  appropria- 
tion for  the  improvement  of  the  Ohio  River,  for  this  work.  The  sea- 
son of  1880  was  unfavorable  for  work,  and  none  was  attempted,  as 
the  greater  portion  of  the  small  sum  of  $10,000  would  have  been  wasted 
in  preliminaries.  Last  season,  however,  was  very  favorable  and  the 
work  was  prosecuted  with  all  possible  diligence  and  energy,  and  con- 
siderable good  work  was  done. 

In  concluding  this  history  I  will  recapitulate  the  epochs  of  the  work 
and  financial  items. 

The  original  canal  was  opened  to  commerce  December  20, 1830.    The 
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enlarged  canal  was  opened  on  February  26,  1872.  The  government  as- 
sumed control  June  II,  1874.  The  canal  was  made  free  of  all  tolls  at 
midnight  July  1,  1880. 

The  original  cost  of  the  old  canal  was  $1,019,277.09.  The  company 
afterwards  expended  about  $120,000  on  it  for  improvements  and  con- 
struction.    Total  cost  of  the  old  canal,  about  $1,140,000, 

The  company  expended  on  the  enlargement  $1,825,403.  The  govern- 
ment, on  the  enlargement  and  appurtenances  about  $1,450,000,  and  on 
improvements  with  canal  tolls  about  $150,000.  Total  cost  of  the  en- 
largement about  $3,700,000.  Total  cost  of  the  work,  as  it  now  stands, 
a  little  over  $4,800,000. 

The  cost  of  the  work  to  the  government  was  as  follows :  Original 
stock  purchased,  $233,500 ;  appropriated  for  the  enlargement  and  ap- 
purtenances, $  1,463^300;  canal  enlargement  bonds  assumed,  $1,172,000. 
Deducting  cash  dividends  received,  which  amounted  to  $257,778,  there 
remains  as  the  net  cost  of  the  work  to  the  government  the  sum  of  a 
little  over  $2,600,000. 

The  amount  of  tolls  collected  by  the  canal  company  from  the  opening 
of  the  original  canal  in  1830  to  the  day  it  was  turned  over  to  the  gov- 
ernment in  1874  was  about  $5,600,000.  The  amount  collected  under 
government  management  was  $417,069.38;  total,  a  little  over  $6,000,000; 
toll  collected,  in  cash,  on  this  work  during  the  period  of  forty-nine  and 
a  half  years,  or  over,  $1,200,000  more  than  its  entire  cost,  and  about 
$3,400,000  more  than  it  cost  the  government.  In  view  of  these  figures, 
no  argument  nor  comment  seems  necessary. 

III. — ADDITIONAL  WORKS  NECESSARY  AT  THE  FALLS  OF  THE  OHIO 
RIVER  TO  COMPLETE  THE  IMPROVEMENTS  THEREOF  IN  A  MANNER 
TO   SERVE  THE  INTERESTS  OF   'I'HE   COM^tERCE   OF  SAID  RIVER. 

(a.)  About  1,300  feet  in  length  additional  of  the  permanent  dam,  aa 
designed  and  partially  constructed  across  the  Ohio  River  on  the  crest 
of  the  falls  should  be  converted  into  movable  dams. 

{b.)  The  entrance  to  the  head  of  the  canal  should  be  very  much  en- 
larged. 

(c.)  Additional  canal  accommodations  around  or  over  these  obstruc* 
tions  should  be  provided. 

{(l.)  That  portion  of  the  north  bank  of  the  existing  canal  which  has 
thus  far  been  untouched  by  the  work  of  enlargement  should  be  rectified 
and  new  side  walls  built. 

(e.)  A  set  of  gates  should  be  provided  in  the  branch  canal  just  above 
the  new  locks  for  high-water  lockage. 

(f.)  A  new  lock  should  be  built  with  a  chamber  as  wide  as  the  pres- 
ent new  locks. 

(g.)  A  new  dry-dock  should  be  constructed. 

(h.)  The  basin  above  the  head  of  the  present  locks  should  be  enlarged* 

IV. — REASONS  WHY  THESE   ADDITIONAL  WORKS  ARE  NECESSARY. 

1.  Specific  reasons  for  each  case. 

For  (a)  the  construction  of  a  dam  across  the  Ohio  River  on  the  crest 
of  tl^e  falls  was  a  relatively  inexpensive  but  very  important  part  of  the 
original  plans  which  1  recommended  for  the  improvement  of  this  locality 
in  my  first  report,  of  February  8,  1868.  These  plans  contemplated  not 
only  the  completion  of  the  enlargement  of  the  Louisville  and  Portland 


1894   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Canal,  as  begun  by  the  company,  but  also  the  simultaneous  construction 
of  a  wider  canal,  and  one  provided  with  larger  locks  on  the  Indiana  side 
of  the  river.  This  dam  would  save  3  feet  of  difficult  rock  excavation  in 
both,  and  would  save  a  large  sum  of  money  in  addition  to  raising  the 
pool  above,  and  thus  benefiting  navigation  at  Grassy  Flats  Shoals,  16 
miles  above.  Every  inch  gained  on  this  obstruction  was  a  benefit  to 
navigation.  In  comparison  with  these  advantages  the  fact  which  was 
well  foreseen  by  me,  that  it  would,  on  a  few  days  in  each  year,  make  the 
navigation  of  the  falls  more  difficult,  and  on  some  even  impossible,  could 
have  little  weight,  since  the  falls  were  in  process  of  being  more  ob- 
structed by  the  piers  of  the  railroad  bridge,  and  my  plan  supplied  a 
new  and  larger  canal  for  commerce,  and  one  that  could  be  used  as  long 
as  it  was  needed  or  desired.  This  dam  was  to  be  continuous,  and  to 
have  but  a  single  opening  in  it  in  the  Indiana  chute,  about  280  feet 
wide,  so  that  at  low  stages  it  would  hold  up  the  water  of  the  pool  above, 
and  produce  a  slight  overflow,  and  thus  make  the  timber  portion  a  per- 
manent construction  by  keeping  it  continually  wet. 

But  on  account  of  the  abnormal  and  insufficient  legislation  during  the 
two  sessions  of  Congress  immediately  after  my  survey  was  made,  and 
the  organic  law  of  this  country  relating  to  the  ownership  of,  and  juris- 
diction over,  sites  for  public  works,  those  in  authority  were  forced  to  di- 
rect me  to  begin  the  work  at  the  wrong  end,  professionally  speaking. 
Thus  the  same  ill-fortune  which  has  attended  the  improvement  of  this 
locality  from  the  very  moment  of  its  inception  in  1793,  followed  it  in  the 
technical  work  which  I  was  about  to  begin. 

Without  the  new  canal  recommended  by  me,  I  knew  that  there  would 
be  much  and  just  complaint  about  this  cross  dam,  and  I  have  been  pros- 
ecuting its  construction  very  slowly,  and  onl^'  in  low  water  seasons,  as 
my  annual  reports  will  show. 

In  1872  the  question  of  movable  dams,  of  which  the  original  system 
was  invented  in  this  country  by  our  engineers  and  then  called  '* bear- 
trap"  dams,  but  had  apparently  been  forgotten  during  many  years,  was 
again  revived.  The  occasion  which  eventually  led  to  this  revival  was 
the  organization  of  a  Board  of  Engineer  Officers  to  report  upon  a  plan  of 
Mr.  F.  E.  Bninot,  of  Pittsburgh,  for  movable  hydraulic  gates  for  chute* 
and  locks.  It  was  discovered  by  the  researches  made  by  the  members 
of  this  Board  that  our  bear-trap  dam,  which  had  gone  into  disuse  here, 
had  been  noticed  and  improved  upon  by  foreign  engineers,  notably  of 
France,  and  that  quite  a  number  of  these  systems  were  in  successful 
application  in  various  rivers  of  Europe.  This  led  to  their  introduction 
here. 

When,  therefore,  the  season  of  1876  developed  that  the  cross-dam  had 
begun  to  have  the  effect  of  making  it  very  difficult,  at  a  certain  stage, 
for  ascending  navigation  in  the  Indiana  chute,  and  at  that  stage  the 
canal  locks  were  impassable,  I  resolved  to  make  a  part  of  the  existing 
portion  of  the  dam  movable,  and  began  bj'  ])lacing  300  feet  of  the  sys- 
tem of  Boul^  in  the  middle  chute.  Another  way  to  have  overcome  the 
difficulty  would  have  been  to  raise  the  middle  gates  and  the  walls  of 
the  u])i)er  chamber,  but  still  another  and  better  way  than  the  latter  is 
to  build  an  additional  set  of  gates,  as  I  will  hereafter  show.  This  will 
prolong  the  duration  of  lockage  until  the  falls  are  navigable,  but  will 
not  bring  back  tins  navigation  to  its  former  state.  In  order  to  do  this 
it  is  necessary  to  reduce  the  600-foot  opening  in  the  Indiana  chute  to  280 
feet,  as  the  original  project  required,  by  two  sections  of  movable  dam  on 
each  side,  and  each  160  feet  long;  to  increase  the  length  of  the  movable 
l>ortion  of  the  dam  in  the  middle  chute  to  500  feet,  and  to  make  about 
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800  feet  of  the  permanent  dam  between  the  Indiana  and  middle  chutes 
movable  by  the  introduction  of  the  system  of  shutters  according  to 
Th6nard.  This  improvement  will  practically'  convert  almost  the  entire 
dam  into  a  movable  dam,  which  can  be  lowered  when  the  river  rises, 
and  thus  almost  completely  restore  the  normal  condition  of  the  naviga- 
tion at  such  times  when  it  is  desired. 

Another  way  of  remedying  this  is  the  one  which  is  invariably  recom- 
mended by  the  falls  pilots  and  boatmen  when  they  have  trouble  in  nav- 
igating the  Indiana  chute,  and  that  is  to  tear  away  the  entire  structure 
and  restore  the  crest  of  the  falls  to  its  natural  condition.  If  I  felt  as- 
sured that  the  improvement  of  this  obstacle  would  not  be  continued,  and 
my  original  plans,  or  some  similar  ones,  would  not  be  executed,  T  would 
unhesitatingly  ap]>rove  of  this  recommendation.  But  I  do  not  despair 
of  the  future,  and  it  is  my  duty,  when  in  charge  of  such  a  work,  not  only 
to  consider  the  present,  but  also  the  future  generations. 

It  was  in  this  view  of  my  duty  that  I  allowed  the  cott'er-dam  for  the 
foundations  of  a  portion  of  the  movable  dam  on  the  south  side  of  the 
Indiana  chute  to  remain  in  when  the  river  rose  last  fall.  I  did  not  con- 
eider  the  cost  of  rebuilding  this  cofferdam  next  season  so  much  as 
the  time  that  would  be  lost  in  doing  so.  At  that  point  the  room  is 
verj' restricted  and  only  a  limited  number  of  men  can  work  to  advantage, 
and  time  is  the  important  thing.  I  might  waste  half  a  dozen  seasons, 
and  the  money  in  building  and  tearing  out  this  coffer-dam,  before  a  long 
enough  low- water  season  came  to  my  rescue.  I  would  not  be  justified  in 
doing  this,  and  hence  I  allowed  this  temponiry  structure  to  stand.  As 
soon  as  I  get  in  the  foundations  for  tlie  movable  dam  and  the  trestles 
for  it  I  will  remove  it.  1  knew  that  if  certain  stages  of  the  river  would 
occur  it  would  cause  extra  delay  and  trouble,  but  I  could  not  allow  my 
line  of  action  to  be  entirely  controlled  by  that  consideration,  especially 
as  I  was  not  in  the  least  responsible  for  the  conditions  which  i)roduced 
this  state  of  affairs. 

The  question  is  often  asked  by  men  who  have  navigated  this  river 
during  many  years,  and  was  once  asked  me  by  a  very  distinguished  en- 
gineer, why  I  should  be  in  such  a  haste  to  get  6  feet  of  water  in  this 
canal  at  low  stages,  when  the  radical  improvement  of  the  river  is  so  far 
from  being  com])lete.  There  are  two  i-easons  for  this:  The  first  is  that 
the  falls  of  the  Ohio  are  the  worst  obstructions  on  the  whole  riVer.  The 
works,  to  give  the  navigation  the  relief  which  it  deserves  here,  should  be 
of  a  i>ermauent  character,  and  will  cost  a  great  deal  of  money.  The  nor- 
mal depth  fixed  for  the  improved  Ohio  River  near  this  obstruction  is  6 
feet  at  low-water.  The  works  here  should  therefore  be  arranged  for 
such  a  depth  on  general  principles.  The  second  reason  is  of  more  pres- 
ent importance  than  the  first.  Every  one  who  has  any  knowledge  of 
this  river  knows  that  if  there  were  no  more  water  in  the  canal  at  the 
lowest  stage  than  on  the  bars  above  and  below,  it  would  fail  just  when 
every  inch  of  water  is  needed  in  it,  that  is,  when  the  river  has  risen  4, 
5,  or  (5  feet  above  the  lowest  stage.  As  the  river  rises  the  surface  of 
water  in  the  canal  rises  equally  with  the  surface  of  the  river  at  the  head 
of  the  falls.  Now,  when  the  river  rises  above  the  lowest- water  stage 
and  begins  to  be  used  by  navigation,  there  is  a  rise  of  more  than  IJ  feet 
on  all  the  bars  above  and  below  for  every  single  foot  rise  at  the  crest  of 
the  falls  and  in  the  water  surface  of  the  canal. 

If  the  depth  of  water  in  the  canal  at  the  lowest  stage  were  therefore 
left  at  3  feet,  when  there  would  be  7,  8,  or  9  feet  in  it  due  to  a  rise,  there 
would  be  9,  lO.J,  and  12  feet,  respectively,  over  the  bad  bars  above  and 
below.    There  would  then  be  a  deficiency  in  the  depth  of  the  canal  of 
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2,  2J,  and  3. feet,  respectively.-  But  in  determining  the  available  depth 
of  water  through  the  canal  we  should  always  allow  at  least  1  foot  for  mud 
to  prevent  delay.  So  that  the  real  deficiency  in  the  depth  of  the  canal 
at  these  stages  in  comparison  with  what  it  should  be  would  be  3,  3^,  and 
4  feet,  respectively,  at  such  times.  Now,  the  deeper  boats  can  load  at 
these  stages  the  better  it  pays  them.  .To  keep,  then,  a  less  depth  than 
6  feet  in  the  canal  at  the  extreme  low  stage  of  the  river  would  be  a  great 
injury  to  commerce,  and  particularly  from  now  until  the  whole  river  is 
improved. 

This  was  the  main  reason  why  I  wished  to  get  the  extra  depth  at 
present,  even  if  by  doing  so  I  ran  the  risk  of  causing  trouble  at  other 
times ;  for  the  stages  of  water  thus  provided  for  generally  come  after  a 
low-water  season  when  boats  have  been  laid  up,  and  when  they  are  par- 
ticularly anxious  to  carry  large  loads,  and  when  they  are-  apt  to  get 
them. 

For  (b).  The  improvement  of  the  entrance  to  the  canal  at  the  head, 
as  has  already  been  seen,  was  the  very  first  matter  which  engaged  my 
attention  when  I  began  operations  on  this  work.  As  much  was  accom- 
plished as  the  means  at  my  disposal  would  permit.  It  is,  however,  far 
irom  being  adequate.  This  entrance  is  situated  in  front  of  a  large  part 
of  the  lower  wharf  of  the  city  of  Louisville.  The  local  business  of  this 
large  and  growing  city  increases  from  year  to  year,  and  encroaches  upon 
and  interferes  more  and  more  each  year  with  vessels  desiring  to  enter 
the  canal.  The  number  of  the  latter  is  steadily  increasing  each  year, 
also,  and  the  state  of  affairs  now  is  a  great  deal  worse  relatively  than 
it  was  when  I  began  the  improvement  of  this  entrance  in  1868.  A  num- 
ber of  very  serious  and  expensive  accidents  have  already  occurred,  and 
the  danger  of  their  recurrence  is  increasing  from  year  to  year. 

For  (c).  In  my  report  of  February  8,  1868,  on  this  subject,  I  recom- 
mended an  additional  canal.  If  the  commerce  of  the  Ohio  River  could 
be  so  regulated  that  the  vessels  desiring  to  pass  there  would  arrive  reg- 
ularly at  fixed  intervals,  the  present  canal  would  be  abundantly  able  to 
accommodate  it.  The  greatest  number  of  vessels  that  have  ever  re- 
quested lockage  through  it  in  a  single  year  were  passe<l  through  last 
year.  The  number  locked  through  during  the  year  was  4,196,  and  the 
canal  and  locks  were  unoccupied  about  two-thirds  of  the  time.  This  is 
a  matter  of  accurate  and  absolute  record. 

But  the  commerce  of  the  river  does  not  and  cannot  reach  this  point 
in  such  a  regular  order.  It  happens  quite  often  during  each  year,  and 
especially  immediately  upon  a  rise  in  the  river  when  it  has  been  low  for 
some  time,  that  the  vessels  arrive  above  and  below  in  large  numbers, 
and  although  the  lockage  is  carried  on  uninterruptedly  by  night  and 
day,  very  ex[)ensive  delays  are  occasioned,  and  especially  to  passenger 
boats.  Another  canal  was  therefore  needed  when  I  made  my  report  in 
1868,  and  this  necessity  has  become  more  and  more  urgent  every  j-ear 
since  on  account  of  the  steady  increase  in  this  commerce.  This  would  not 
now  entirely  remove  the  diflftculties,  but  it  would  vastly  ameliorate  them. 

In  my  report  cf  1868  I  recommended  that  this  additional  canal  should 
be  located  along  one  of  the  routes  on  the  Indiana  side,  and  gave,  what 
1  then  considered,  good  and  sufficient  reasons  for  locating  it  on  that 
side.  I  designed  this  canal  to  be  120  feet  wide,  and  to  be  provided  with 
locks  100  by  400  feet.  But  the  system  of  carrying  certain  freight, 
notably  coal,  in  tows  composed  of  a  greater  or  less  number  of  boats 
and  barges,  under  the  guidance  of  a  tow-boat,  has  assumed  such  large 
dimensions,  and  interferes  so  much  on  the  present  canal  with  the  pas- 
senger and  ordinary  freight  vessels,  that  I  consider  it  best  now  that  a 
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special  caual  be  provided  for  ttie  exclusive  use  of  such  tows,  and,  for 
economy  of  superintendence  and  manageuient,  would  locate  it  in  the  bed 
of  the  river  next  to  the  Kentucky  shore.  I  would  provide  for  a  width 
of  water-way  of  300  feet,  and  for  locks  whose  dimensions  would  be  the 
same  as  those  of  the  one  at  the  Davis  Island  Dam  just  below  Pittsburgh. 
The  normal  tow  could  then  be  passed  over  the  falls  without  being 
broken  up.  The  bulk  of  these  tows  arrive  at  the  caual  drawing  7  feet 
and  over,  and  begin  using  it  when  the  gauge-reading  at  the  head  is  7 
feet.  At  this  stage  the  difference  of  level  between  the  water  surface  of 
the  pool  above  and  the  one  below  the  falls  is  a  little  over  22  feet,  and 
this  would  be  the  maximum  amount  of  lift  to  be  provided  for  by  lock- 
age. The  embankment  to  form  its  sides,  as  well  as  the  locks,  should  be 
of  durable  but  the  very  plainest  and  the  least  expensive  masonry, 

I  recommend  that  this  coal  channel  be  independent  of  the  present 
canal,  because  it  often  happens  that  the  whole  canal  is  filled  with  coal- 
boats.  This  would  be  the  ease  if  the  present  canal  were  widened.  Noth- 
ing could  prevent  it.  In  such  a  case  it  is  impossible  to  pass  a  passenger 
vessel  through.  We  have  no  means  of  moving  these  boats  out  of  the 
way  in  any  reasonable  time,  and  to  do  so  would  cause  a  great  expense, 
in  addition  to  the  most  violent  complaints  on  the  part  of  those  interested 
in  the  shipment  of  coal. 

For  (d).  In  the  widening  of  the  canal  only  that  portion  of  the  north 
bank  from  its  head  to  a  few  feet  below  the  railroad  bridge  was  touched. 
Therefore  the  old  side  walls  and  slopes  exist  on  that  side  from  just  be- 
low the  railroad  bridge  to  the  head  of  the  old  locks.'  This  whole  side 
should  be  aligned  so  that  it  will  be  set  back  as  far  as  the  side  slopes  of 
the  basin  above  the  old  locks,  and  new  vertical  side- walls  built  through- 
out The  old  walls  have  begun  to  fail,  and  need  frequent  repairs.  They 
were  originally  built  upon  a  very  economical  plan,  and  for  want  of 
funds,  I  believe.  That  they  never  have  been  replaced  on  that  account, 
I  know.  A  very  desirable  additional  width  of  50  feet  will  also  be  given 
to  the  canal  in  this  manner,  and  will  enable  boats  to  go  through  with 
greater  speed. 

For  (e).  As  the  work  now  stands  the  new  locks  of  the  canal  cannot 
be  used  for  any  stage  of  water  higher  than  10^  feet  on  the  gauge  at  the 
head  of  the  canal,  because  then  the  middle  lift-gates  become  submerged; 
the  old  locks  are  not  large  enough  for  the  vessels  which  then  navigate 
the  river,  and  the  Indiana  Chute  is  not  passable  for  ascending  naviga- 
tion, since  the  current  in  it  is  then  still  too  strong.  Unless  the  river  then 
rises  rapidly  above  that  stage  or  falls  below  it,  navigation  at  this  locality 
is  temi)orarily  suspended.  If  the  river  rises  rapidly  the  difference  of 
level  between  the  two  pools  is  reduced,  and  the  velocity  of  the  current 
so  much  diminished  that  vessels  can  ascend.  If,  however,  the  river  falls 
the  middle  gates  can  agaiu  be  used  and  lockage  resumed.  This  phenom- 
enal stage  does  not  occur  very  often,  and  on  thirteen  occasions  when  it 
did  take  place  the  river  stages  varied  from  3  feet  9  inches  to  7  feet  6 
inches  inside  of  twenty-four  hours.  Yet,  when  it  does  occur,  no  matter 
how  rarely,  and  the  river  hangs  as  it  were  in  this  impassable  condition, 
much  loss,  iucouvenience,  and  complaint  ensue,  as  was  actually  the  case 
in  the  latter  part  of  December,  1881.  This  difficulty,  as  before  stated, 
can  be  removed  by  raising  the  lock  walls  of  the  upper  chamber  and  the 
middle  lift-gates  of  the  new  locks.  But  the  latter  are  already  extremely 
heavy,  and  an  additional  increase  in  their  height  would  be  very  objec- 
tionable in  many  respects.  Another  way  is  by  constructing  a  set  of  lift- 
gates  in  the  branch  above  tlie  new  locks,  and  using  the  space  between 
these  and  the  upper  lift-gates  as  a  chamber  for  high- water  lockage. 
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This  plan  is  the  most  economical.  It  will  make  lockage  passible  until 
the  water  rises  to  the  top  of  the  upper  lift-gates.  This  is  the  19J  foot 
stage  by  the  gauge  at  the  head  of  the  canal,  and  corresponds  to  17^  feet 
navigable  stage  at  the  head  of  the  Indiana  Chute. 

For  (/).  If  all  the  improvements  which  I  have  enumerated  above  are 
made,  the  whole  steamboat  navigation  of  the  Ohio  River,  during  good 
stages,  which  passes  here,  will  depend  upon  the  stability  of  either  one 
of  the  sets  of  lift-gates  of  the  present  new  locks.  The  different  parts 
of  an  ordinar^^  canal  lock  have  been  at  all  times  and  in  all  countries 
liable  to  sudden  and  unexpected  accidents.  They  are  liable  to  occur  at 
any  time  on  the  gates  of  locks  of  such  large  dimensions  as  80  by  350 
feet,  and  their  great  lift.  The  great  loss  which  might  result  from  the 
breakage,  by  accident,  carelessness,  or  design,  of  either  of  these  gates, 
should  be  guarded  against,  and  the  besr  and  surest  way  to  accouiplish 
this  is  by  providing  a  duplicate  lock.  I  would  build  this  lock  with 
a  single  lift,  and  of  durable  but  least  expensive  masonry.  This  lock 
should  be  provided  with  complete  arrangements  for  being  flushed  out 
The  mud  and  silt  are  brought  down  by  this  river  in  high  stages  enor- 
mous quantities,  and  are  deposited  wherever  the  velocity  of  its  cur- 
rent is  checked.  A  rise  in  the  river  submerges  the  locks,  and  it  is 
often  after  such  a  rise  that  the  chambers  have  a  deposit  of  several  feet 
in  depth  in  them,  and  no  lockage  can  take  place  until  a  channel  is 
dredged  through  it.  The  present  old  and  new  locks  are  not  provided 
with  flushing  arrajigements,  bul  in  designing  any  new  work  of  my  own 
here  I  would  not  neglect  any  possible  arrangement  for  guarding  against 
mud  deposits  or  providing  for  their  prompt  removal. 

As  the  material  for  building  large  wooden  gates  is  now  becoming 
scarce  in  that  locality,  and  would  be  very  expensive  if  brought  there,  I 
think  the  time  has  arrived  when  the  gates  hereafter  to  be  built  should 
be  constructed  of  iron. 

For  (g).  The  present  dry-dock  will  only  accommodate  boats  of  the  size 
which  could  use  the  old  locks  before  I  altered  them.  Very  few  of  such 
boats  now  run  on  this  river.  A  new  dry-dock  of  suflftcient  capacity  to 
accommodate  the  largest  boats  which  now  use  the  canal  should  there- 
fore be  built.  The  old  locks  will  in  a  short  time  be  of  no  use  for  any 
steamboats,  and  of  no  use  in  assisting  coal-tows  through.  Aft^r  the 
independent  coal  boat  channel  which  I  have  suggested  is  built,  I  would 
convert  the  lower  half  of  these  locks  into  an  enlarged  dry-dock,  as  can 
easily  be  done  at  a  comparatively  small  expense. 

For  (A).  A  much  larger  basin  than  now  exists  at  the  head  of  the  locks 
is  imperatively  needed  for  the  constantly  increasing  commerce,  and  to 
provide  the  water  for  the  additional  lockage  without  lowering  the  water 
in  the  canal,  and  to  increase  the  number  of  possible  lockages  hy  having 
more  room  to  work  in.  The  whole  space,  if  the  above-specified  improve- 
ments are  made,  incluck^d  between  the  south  bank  of  the  branch  and 
the  north  bank  ol  the  old  canal,  and  above  the  two  locks  and  dry -dock, 
should  be  converted  into  a  basin,  and  the  temporary  shops  and  store- 
houses which  now  stand  on  -  that  ground  should  be  transfen^ed  to  the 
south  of  the  new  locks,  and  be  made  permanent. 

2. — General  reasons. 

In  my  report  of  February  8,  1868,  I  recommended  improvements  for 
this  locality  which  I  estimated  would  cost  $4,628,500.  To  justify  my 
recommendation  1  called  attention  to  the  extent,  resources,  iiroductions, 
commerce,  wealth,  and  i)opulatiou  of  the  basin  of  the  Ohio  and  Missis- 
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sippi  rivers,  the  great  importance  to  the  commerce  of  the  Ohio  River  of 
having  a  thorough  improvement  of  the  navigation  at  the  falls  thereof, 
and  the  exceptional  bad  treatment  and  neglect  which  the  commerce  had 
received  here. 

I  can  only  say  now  that  the  population,  the  value  of  productions  and 
manufactures,  and  the  wealth  of  the  Ohio  Basin  have  steadily  increased. 
Its  commerce  received  a  severe  blow  from  the  civil  war,  but  since  the 
enlarged  canal  was  opened  in  1872  it  has  revived,  and  its  increase  has 
been  in  proportion  to  the  increase  in  population,  &c.,  of  its  basin.  From 
1870  to  1880  the  increase  in  its  population  has  been  from  13,624,148  to 
16JS63,201,  or  about  22  per  cent. 

The  government  assumed  charge  of  the  canal  on  June  11,  1847,  and 
since  then  a  record  has  been  kept  of  the  registered  undertonnage  of 
every  vessel  using  it.  The  registered  undertonnage  gives  only  about 
one-half  of  the  real  tonnage  or  load  carried.  The  following  table  is  pre- 
pared from  this  record,  and  shows,  more  plainly  and  concisely'  than  any 
words  at  what  rate  the  commerce  of  this  river  has  increased: 


Period.  -5  «  p.^  . 


From  June  11, 1874,  to  December  31, 1874,  inclnsivo 274,366 

From  January  1,  1875,  to  December  31,  1875.  inclusive 757,695 

From  January  1,  1876,  to  December  31,  1876,  inclusive  871,446 

From  January  1.  1877,  to  December  31,  1877,  inclusive 099,610 

From  January  1,  1878,  to  December  31,  1h78,  inclusive 1,094,942 

From  January  1,  1879,  to  December  31,  1879,  inclusive -778, 889 

From  January  1.  1880,  to  June  30.  1880,  inclusive 543,105 

From  July  1,  18e<0,  to  June  30,  1881,  Inclusive ,    1,124,838 

'Canal  in  nsc  only  about  one-half  the  time  in  consequence  of  high-water,  ice,  and  low-water. 

The  increase  from  the  calendar  year  1875  to  the  fiscil  year  ending  last 
June  was,  therefore,  from  757,095  to  1,124,838  registered  undertonnage, 
or  about  48J  per  cent. 

The  Ohio  River  Basin,  according  to  some  bulletins  relating  to  the  cen- 
sus of  1880  which  I  have  been  able  to  see,  still  maintains  its  snpremacy 
over  any  other  of  the  portions  of  the  great  Mississippi  Basin.  Tt  stiil 
yields  enormous  quantities  of  iron,  steel,  coal,  petroleum,  wheat,  corn, 
oats,  salt,  and  tobacco,  and  its  numerous  manufacturing  interests  are  on 
a  steady  and  healthy  increase. 

The  total  internal-revenue  collections  for  the  fiscal  year  which  ended 
June  30, 1881,  were  over  $135,000,000.  Of  this  amount  over  $87,500,000 
were  collected  in  the  eight  States  which,  wholly  or  in  part,  lie  in  this 
basin. 

No  toll  has  ever  been  paid  on  the  Des  Moines  and  Rock  Island  Ra])ids 
in  the  Upper  Mississippi,  and  Congress  has  appropriated  $5,955,350  to 
improve  them,  against  $2,600,000  expended  here. 

In  order  to  improve  the  navigation  to  Lake  Superior,  the  government 
in  1852  gave  the  State  of  Michigan  750,000  acres  of  land  and  the  right 
of  way  to  build  a  canal  around  the  falls  of  Saint  Mary's  River,  and  has 
appropriated  $2,016,000  since  for  its  enlargement  and  the  improvement 
of  the  river. 

As  the  work  now  stands,  it  is  ina<lequate  to  serve  the  interests  of  the 
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commerce  of  the  Ohio  Biver,  and  it  will  become  more  and  more  soeari 
year  until  the  additional  works  suggested  by  me  are  completed. 

V. — RECORDS. 

Since  the  government  has  had  charge  of  the  ox>erationaDdcareof 
this  canal,  a  great  many  records  have  t^n  kept,  and  as  some  of  tbes 
are  of  general  interest,  I  will  here  present  them  in  condensed  form: 

1.  Number  of  days  per  annum  tchen  a  canal  is  needed. — ^The  canal  wu 
closed  by  high- water  sixty  days  in  1875,  fifty-four  in  1876,  twenty-mae 
in  1877,  twenty-five  in  1878,  fifty-one  in  1879,  fifty-seven  in  1880,  M<i 
forty-one  in  1881.  Total  in  seven  years,  three  hundred  and  seventwc 
days,  or  on  an  average  of  forty- five  and  two-sevenths  days  per  annttni 
A  canal  is  therefore  needed,  on  an  average,  ten  and  one-half  montli> 
in  the  year. 

2.  Mud  and  silt  brought  down  by  high-tcater. — ^The  average  qnaDtityci 
mud  carried  here  by  high- water  is  200  pounds  to  100  cubic  feet  of  water,  or 
about  one  thirty  second  in  weight.  The  total  amount  of  deposit  dredji 
ed  here  during  the  six  years  included  between  the  1st  of  Jannary,  I81d 
and  the  1st  of  January,  1882,  was  417,772  cubic  yards,  or  an  average  i^' 
74,620  cubic  yanls  per  annum.  Of  this,  299,702  cubic  yards  were  r^ 
moved  from  the  canal  and  148,070  from  below  the  locks. 

3.  Delays. — Delays  occur  whenever  a  great  number  of  vessels  aniu 
at  the  locks  at  about  the  same  time,  notwithstanding  the  fact  that  lock 
age  is  then  carried  on  uninterruptedly  day  and  night.  The  greatest  <'i 
these  occur  on  a  so-called  coal  rise;  that  is,  when  the  river  rises  snfii 
ciently  to  liberate  large  numbers  of  coal  tows  at  Pittsburgh  and  below 
Since  the  government  has  had  charge  of  the  canal  these  coal  rises  b»v* 
averaged  five  in  number  per  annum.  The  averaged  time  required  tv 
lock  everything  through  on  such  occasions  is  about  six  days.  Thf 
greatest  number  of  lockages  made  with  the  new  locks  in  twenty-foo-' 
hours  has  been  twenty- one.  At  each  lockage  of  the  new  locks  from  tw^' 
to  three  coal  boat^  or  six  coal  barges  are  passed  throagh.  One  coal  boat 
or  four  coal  barges  are  locked  through  the  remodelwi  old  locks  at  od? 
lockage.  Aside  from  the  delay  of  i he  coal  fleets,  from  eighteen  to  tweuty 
four  passenger  steamers  are  delayed  on  such  occasions.  The  avera^ 
delay  to  each  one  has  been  fourteen  and  a  half  hours.  The  avera?*^ 
cost  of  each  day's  delay  to  them  is  $200  per  steamer. 

VI. — ^ESTIMATES. 
FOB  (a)  IMPROVEMENT  ON  FALLS. 

Conmletiug  the  removal  of  the  worst  obstrnctlons  in  the  Indiana  Chnte.  |1^,**  ' 

300  feet  extension  of  Boul^  dam  in  Middle  Chute 13,t«"" 

320  feet  of  movable  dam  in  Indiana  Chute 36,4"*  ' 

800  feet  Th^nard  shutters 50,*«'  ' 

Contingencies,  superintendence,  &c ^tft 

Total 242.<»^'' 

FOR  (b)   ENLARGING  ENTRANCE  TO  CAXAL. 

Earth  excavation 164,!?****"' 

Slate  excavation 4e>,33»»w  ' 

Moving  side  wall 11. 3&4  *'  ' 

Contingencies,  superintendence,  &c ....,.,...    13,S31  ^'^ 

Total 138,316*' 
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FOR   (C)  ISTDKPENDKNT  COAL   CANAL. 

Earth  excavation - $268»5:U)  00 

Rock  excavation 1, 150, 452  00 

Removing  old  walls 21, 688  00 

Retail) lug  walls  on  north  side,  east  of  railroad  bridge 20, 000  00 

Retaining  walls  on  north  side,  west  of  railroad^ bridge 200, 000  00 

Lock  masonry 997,800  00 

Gates  and  machinery 100, 000  00 

Movable  dams 32,000  OU 

Steamer  and  dredges 30, 000  00 

Contingencies,  superintendence,  &c 28i,  047  00 

Total 3,102,517  00 

FOR  (d)  ALIGNING  NORTH   WALL  OF   CANAL,   WIDENING   THE   PRESENT    CANAL  50  FEET, 

AND  BUILDING  NEW  SIDE  WALLS. 

Earth  excavation $180, 200  00 

Rock  excavation 288, 400  00 

Removal  of  old  wall 31 ,  000  00 

Removal  of  paving 28, 100  00 

New  retaining  wall 201 ,  200  00 

New  bridge  at  Eighteenth  street 30, 400  00 

Purchase  of  land 5, 000  00 

Contingencies,  superintendence,  &c 76, 430  00 

Total 840,730  00 

FOR  (e)     SET    OF    GATES    IN    BRANCH   ABOVE    NEW   LOCKS,   TO    PROVIDE    HIGH-WATER 

LOCKAGE. 

Earth  excavation $1, 110  00 

Rock  excavation 200  00 

Removing  retaining  wall " 1, 560  00 

Coffer-dam,  pumping,  &c 1, 000  00 

Masonry 36, 980  00 

Gates  and  machinery 7, 500  00 

Contingencies,  superintendence,  &.c 4, 845  00 

Total 53,195  00 

FOR  (/)   NEW   LOCK    PARALLEL    TO    THE    PRESENT    NEW  LOCKS,    AND    400   FEET  LONG 

AND  80  FEET  WIDE. 

Earth  excavation |66,600  00 

Rock  excavation 160,000  00 

Slate  excavation 90.000  00 

Masonrv 385,500  00 

Iron  gates 125,700  00 

Gate  machinery 10,000  00 

New  bridge  to  Shippingsport 34,200  00 

New  office,  dwelling,  and  stable 8,000  00 

Contingencies,  superintendence,  &  c 88, 000  00 

Total 968,000  00 

FOR  (g)  NEW  DRY-DOCK  TO  ACCOMMODATE  THE  LARGEST  VESSELS. 

Earth  excavation $28,600  00 

Slate  excavation 22,300  00 

Masonrv 79,000  00 

Paving 13.200  00 

Iron  gates  and  machinery 14, 000  00 

New  bridge  to  Shippingsport 20, 520  00 

Filling  old  lock-chambers 21, 500  00 

Contingencies,  superintendence,  &c 19, 912  00 

Total 219,032  00 
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FOR  {h)   ENLARGING  THE  BASIN  AT  THE  HEAD  OF  THE  LOCKS. 

Earth  excavation |132,600  00 

Slate  excavation 113,300  00 

Removing  old  paving 1, 400  00 

Removing  old  walls 12, 600  00 

Removing  old  lock-walls 7, 400  00 

New  retaining-walls 42,000  00 

New  workshops  and  storehouses 10, 000  00 

Contingencies,  superintendence,  &c 31, 930  00 

Total 351,«30  00 

RECAPITULATION  OP  ESTIMATES. 

(a)  Improvement  on  falls |242, 088  00 

(fc)  Enlarging  entrance  to  canal 138, 316  00 

(o)  Independent  coal  canal 3, 102, 517  00 

(d)  Widening  the  old  canal  and  aligning  the  north  hank 840, 730  00 

(c)  Extra  set  of  gates  in  branch  for  high- water  lockage 53, 195  00 

(/)  New  lock  parallel  to  present  new  locks 968, 000  00 

(g)  New  dry-dock 219,032  00 

(h)  Enlarging  basin  at  head  of  locks 351, 230  00 

Total 5,915,108  00 

The  order  in  which  the  work  should  be  executed  is  as  follows,  viz: 

Extra  set  of  gates  in  branch  for  high-water  lockage f53, 195  00 

Improvement  on  falls 242, 088  00 

Enlarging  entrance  to  the  canal 138, 316  00 

Independent  coal  canal 3, 102, 517  00 

New  lock  parallel  to  present  new  locks 968,000  00 

New  dry-dock 219,032  00 

Widening  old  canal  and  aligning  the  north  bank 840, 730  00 

Enlarging  basin  at  head  of  the  locks 351, 230  00 

I  have  attempted  to  make  these  estimates  sufficiently  large  to  cover  the 
expeiise  of  delays  due  to  inadequate  appropriations.  If  the  latter  could 
be  made  at  the  rate  of,  say,  $500,000  for  the  first  year,  $1,000,000  for  each 
of  the  next  four  years,  and  $500,000  for  each  of  the  next  two  years,  the 
work  could  undoubtedly  be  completed  in  an  economical  and  business- 
like manner,  and  at  a  saving  of  about  $500,000.  At  all  events,  there 
should  be  an  immediate  appropriation  of  $500,000  to  do  the  work  in- 
cluded in  the  first  three  items  as  soon  as  it  can  possibly  be  done.  In  a 
few  years  the  present  wooden  gates  of  the  new  locks  must  be  replaced 
by  iron  gates,  and  this  will  cost  about  $125,000,  but  would  not,  under 
existing  laws,  require  a  special  appropriation,  since  this  item  would  nat- 
ually  come  under  the  head  of  operation  and  care  of  the  canal. 

I  transmit  herewith  three  sheets  of  tracings  to  illustrate  this  report. 

Sheet  I  gives  a  map  of  the  Falls  of  the  Ohio  River,  on  which  the  pro- 
posed improvements  are  indicated,  and  also  a  map  on  a  small  scale  to 
show  the  position  of  these  obstructions  in  relation  to  the  Mississippi 
and  Ohio  valleys. 

Sheet  II  shows  the  condition  of  the  LouisviUe  and  Portland  Canal  on 
July  1,  1867. 

Sheet  III  shows  the  condition  of  this  canal  on  January  1, 1882. 

These  three  sheets  are  intended  to  form  a  part  of  this  report,  and 
should,  if  possible,  be  photolithographed  and  form  a  part  of  whatever 
printea  copies  may  be  published. 

Very  respectfully,  your  obedient  servant, 

G.  Weitzbl, 

Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  UngineerSj  IF.  S.  A, 
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X2. 

OPKRATING  AND  MAINTAINING  THE  LOUISVILLE  AND  PORTLAND  CANAL. 

The  past  year  has  been  remarkable  for  tlio  imiuber  aud  duration  of 
the  high  stages  of  the  river.  The  average  annual  period  during  which 
the  canal  was  required  by  the  commerce  of  the  Ohio  River  during  the 
previous  seven  years  was  about  three  hundred  and  twenty  days.  Dur- 
ing the  past  year  it  was  required  only  two  hundred  and  fifty  days,  and 
was  closed  one  hundred  and  fifteen  days  on  account  of  high  water  only. 

The  same  policy  whicli  has  heretofore  been  pursued  has  been  followed 
during  the  past  year.  Repairs  have  been  ma<le  in  the  order  of  neces- 
sity, and  as  far  as  possible  they  have  been  made  permanent. 

The  canal  proper  is  in  good  condition,  except  the  original  paved  slopes 
and  side  walls  of  the  old  canal  on  the  north  side.  These  now  need  fre- 
qnent  repairs. 

The  amount  needed  during  the  next  year  to  make  the  permanent  re- 
pairs which  are  necessary  is  $11,500.  Of  this  amount  $2,500  will  be  re- 
quired for  new  upper  gates  of  the  old  locks,  $2,000  for  the  new  boilers 
for  the  gate  engines  on  the  new  locks,  $5,000  for  new  upper  gates  of 
the  new  locks,  and  $2,000  for  a  ne^'  cottage  for  the  tender  at  the  Eight- 
eenth street  swing  bridge. 

During  the  year  3,904  vessels  have  passed  through  the  canal,  whose 
registered  undertonnage  amounted  to  904,343  tons. 

In  addition  to  the  general  merchandise  which  they  transported, 
11,348,000  bushels  of  coal,  25,800  tons  of  iron  ore,  and  58,850  bfirrels  of 
salt  were  carried  by  them. 

The  receipts  from  dredging  for  private  parties,  use  of  dry-dock,  aud 
rents  during  the  year  amounted  to  $243.75.  This  has  been  placed  to  the 
credit  of  the  Tretisurer  of  the  United  States,  since  no  other  disposition 
of  it  has  yet  been  provided  for  by  legislation. 

The  total  amount  expended  during  the  year  was  $06,533.65.  Of  this 
amount  $7,615.18,  the  sum  remaining  as  a  balance  from  the  improvement 
fund  of  the  previous  year,  was  expended  in  part  payment  of  the  cost  of 
construction  of  the  aprondam  at  the  head  of  the  canal ;  the  sum  of 
$16,216  was  expended  on  the  same  improvement,  and  on  the  reconstruc- 
tion of  lock-gates  and  other  works  on  the  new  aud  old  locks  ;  leaving 
the  cost  of  operating  the  canal  about  $43,000,  or  near  the  usual  average. 

The  amount  estimated  as  necessary  for  operating  and  maintaining 
the  canal  for  the  tiscjil  year  ending  June  30,  18.^3,  is  $51,720,  of  which 
$40,220  is  intended  for  operating  and  minor  repairs  and  $11,500  for  per- 
manent repairs. 

For  the  fiscal  year  ending  June  30,  1884,  it  is  probable  that  $40,220 
will  be  needed  for  operating  and  minor  repairs,  and  a  new  set  of  boilers 
for  the  tow-boat. 

The  expenditures  for  permanent  repairs  since  the  government  took 
charge,  i.  e.,  during  a  period  of  eight  years  and  nineteen  days,  have  been 
about  $167,000. 

The  appended  report  of  Mr.  P.  J.  Schopp,  my  assistant,  on  the  improve- 
eiit  and  su  perintendence  of  the  canal,  gives  liirther  details. 


REPORT  OF  MR.   P.  J.  SCHOPP,   ASSISTANT  ENGINEER  AND  SUPERINTENDENT    OF  THE 

CANAL. 

L0UI8VIU.B,  Ky.,  July  1,  1882. 

Sir  :  I  have  the  honor  to  snbmlt  herewith  report  upon  operating  aud  care  of  Louis- 
ville and  Portland  Canal  for  the  fiscal  year  ending  June  30,  1882. 
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Diirinc  two  hundred  and  fifiy  days  in  the  year,  the  canal  was  in  operation,  and  cloeed 
one  hnnured  and  fifteen  days  on  account  of  high  wat-er.  The  large  locks  were  closed 
for  fifteen  days,  during  which  time  vessels  navigating  the  canal  passed  through  the 
remodeled  old  locks.  Navigation  through  the  canal  was  not  interrupted  during  the 
low  water  season. 

During  the  fiscal  year  3,964  vessels,  representing  904,343  tons  nndertonnage, 
11,348,000  bushels  of  coal,  '^^,800  tons  of  iron  ore,  and  58,850  barrels  of  salt  pas^ 
through  the  locks. 

The  apron-dam  at  the  entrance  to  the  canal,  which  had  been  seriously  damaged  by 
ice,  was  reconstructed  and  repaired. 

The  waste- weir  close  to  the  retaining  wall  on  the  north  side  has  been  done  away 
with  and  closed  up,  and  the  apron -dam  raised  to  the  12-foot  mark  on  the  upper  gauge 
for  a  distance  of  326  feet.  The  entrance  and  exit  of  boats  is  now  much  safer  and  less 
hazardous,  though  this  part  of  the  improvement  is  not  yet  finished.  It  will  be  com- 
pleted as  soon  as  the  water  falls  sufficiently  to  commence  work,  the  material  being  all 
on  hand. 

At  a  distance  of  660  feet  from  the  end  of  the  north  retaining  wall  a  section  of  mov- 
able dam  of  100  feet  length  (Th^uard  system)  has  been  constructed  in  plac«  of  a  ))er- 
maneut  crib-dam.  Years  of  observation  had  shown  the  necessity  of  a  larger  opening 
than  the  old  waste-weir.  The  movable  Th6nard  shutters  may  be  lowered  in  case  of 
a  large  run  of  drift-wood,  and  particularly  in  an  ice  run  they  will  be  of  great  service, 

Sreventing  the  wedging  in  of  large  masses  of  ice  into  the  narrow  mouth  of  the  canal, 
eyond  this  movable  dam  the  damaged  part  of  the  apron-dam  (of  which  the  mova- 
ble dam  18  part)  has  been  repaired  to  its  original  height. 

Along  the  canal  the  old  retaining  wall  on  the  north  side  had  to  be  repaired  in  sev- 
eral places,  and  also  the  fence  running  the  entire  length  on  the  south  side  from  the 
railroad  bridge  to  the  locks. 

The  dry -dock  has  been  provided  with  a  new  set  of  gates  and  is  now  in  ^ood  order. 
When  the  stage  of  water  permitted,  the  dock  was  almost  exclusively  occupied  by  ves- 
sels belonging  to  the  canal  which  needed  repairs. 

The  old  locks  did  good  service  during  low  water  and  while  the  new  looks  were 
under  repairs.  Subsequently,  however,  the  upper  lift-gates,  which  were  old  and  had 
not  been  replaced  under  the  present  management,  gave  way,  necessitating  the  con- 
struction of  a  new  set  of  gates.     These  gates  will  be  finished  in  a  few  months. 

At  the  new  locks  the  projected  improvements  were  continued.  New  hollow  qnoind 
for  lower-gate  recesses  were  placed  previous  to  the  erection  of  iron  suspension  col- 
umns. 

The  old  lower  gates  being  in  a  dilapidated  condition,  preparations  for  building  a 
new  set  had  been  made  last  year.  The  new  gates  were  built  at  the  canal  shops  during 
the  fiscal  year,  and  are  now  finished  and  lying  in  the  basin  above  the  locks,  ready  to  be 
hung  as  soon  as  practicable. 

The  rotten  middle  gates  were  replaced  by  a  set  of  new  gates  during  the  time  tbe 
locks  were  closed,  for  repairs. 

Columns  for  their  suspension  had  been  previously  erected.  The  plan  adopted  of 
carrying  part  of  the  weight  of  these  necessarily  very  heavy  gates  by  suspension  works 
very  satisfactorily.  The  gates  move  with  ease,  and  are  operated  with  an  average 
pressure  of  steani  of  not  more  than  15  pounds  to  the  sqnare  inch. 

Timber  and  iron- work  for  a  new  set  of  upper  gates  for  the  new  locks  have  been 
ordered  and  most  of  the  heavy  iron-work  has  been  prepared.  These  gates  will  be 
built  at  the  canal  shops  during  the  next  fiscal  year.  Tne  iron  columns  to  suspend 
them  are  also  on  hand. 

New  boilers  for  the  lock  machinery  ha^e  been  contracted  for. 

A  large  pump  to  feed  the  boilers,  and  at  the  same  time  to  act  as  fire-pump  by  pump- 
ing the  water  tnrough  laid  pipes  to  the  top  of  the  slope  in  the  vicinity  of  the  buildings, 
has  also  been  placed  at  the  middle  gates  on  the  north  side.  The  pnmp,  too,  is  uaea 
to  clean  the  lock- walls  of  sediment  and  does  ^ood  service.  For  the  latter  purpose  a 
similar  pump  should  be  placed  on  the  south  side. 

Extensive  repairs  were  needed  in  the  dredge  department  during  the  past  and  will 
be  needed  during  the  next  fiscal  yciir.  The  mnd-scows  built  six  years  ago  were  to  a 
great  extent  rotten.  Three  of  them  have  been  thoroughly  repaired  and  the  fourth  is 
in  the  dry-dock.  The  tow-boat  Walker  Morris  needs  an  overhauling,  and  dredge  No. 
2  must  soon  be  put  on  the  ways  for  extensive  repairs. 

During  the  fiscal  year  dredge  No.  2  received  a  new  boiler. 

The  Eighteenth  Street  Bridge  across  the  canal,  over  which  the  traffic  is  considerable 
on  account  of  the  cement  mills  and  stone-blasting  for  the  streets,  has  been  repaired, 
partly  new  joists  and  new  decking  being  placed. 

No  new  machinery  has  been  added  to  the  machine  shops.  The  frame  buildings  as 
well  as  the  fences  around  the  locks  have  been  whitewashed,  and  the  office  and  dwell- 
ing near  the  locks  been  painted.  Trees  have  been  planted  and  the  grounds  kept  in 
neat  appearance. 
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No  provisions  have  been  made  to  bnild  a  bridge-tender's  cottage.  The  present  one 
has  been  somewhat  repaired. 

The  number  of  regularly  employed  men  is  thirty-eight. 

Charges  for  extra  work  of  dredges,  use  of  tow-boat  and  dry-dock  were  the  same  as 
in  former  years,  viz,  |2.50  per  hour  for  dredging;  |*2.50  for  use  of  steam  pump;  for 
towing,  barbdr  rates ;  for  the  use  of  dry-dock,  f  15  for  first  and  $10  for  each  subsequent 
day. 

The  receipts  from  extra  work  of  dredging,  use  of  dry-dock  and  tow-boat,  and  rent 
for  dwelling  and  cement-pipe  works  during  the  fiscal  year  amount  to  $'243.75. 

The  total  expenditures  for  the  fiscal  year  were  $66,533.65,  of  which  $7,615.18  have 
been  for  permanent  improvements. 

During  the  next  fiscal  year  new  upper  lift-gates  for  old  canal  will  be  finished  and  a 
6ot  of  new  upper  gate's  for  new  locks  will  be  built  at  the  canal  shops,  besides  such  re- 
pairs as  prove  necessary  during  the  year. 

My  estimate  submitted  last  year  for  the  fiscal  year  ending  Juno  :30,  1883,  needs  cor- 
rection. The  employment  of  an  additional  lock-hand  was  a  necessity,  and  consequently 
the  regular  pay-roll  will  be  increased  $600.  The  item  **  general  repairs''  must  also  be 
increased  on  account  of  repairs  to  tow-boat  and  dredge  No.  2. 

With  the  building  of  new  upper  gates  for  old  and  new  locks,  cottage,  and  boiler  for 
tow-boat,  the  permanent  improvements  will  have  been  completed  and  the  work  be  in 
RQch  a  condition  that  for  some  time,  provided  no  unforeseen  accidents  occur,  the  ex- 
penses will  only  be  for  operating  and  care,  in  a  round  sum  about  $40,000  in  a  year, 
exclusive  of  nny  amount  that  may  be  appropriated  for  works  recommended  by  you  in 
special  report  dated  February  10,  1882. 

Special  estimates  for  the  fiscal  years  1882-'83  and  1883-'84  are  submitted. 

Tables  for  comparison  with  former  years  are  annexed.  The  tables  were  made  up 
from  n^cords  kept  in  this  office. 

Very  respectfully,  your  obedient  servant, 

Philip  J.  Schopp, 
Superintendent  Louieville  and  Portland  CanaL 

Maj.  G.  Wkitzel,. 

Corps  of  Engineers,  U.  S.  A, 


Approximate  estimate  of  expenditures  on  tfie  Louisville  and  Portland  Canal  for  the  fiscal  year 

ending  June  30,  18b3. 

Permanent  improvements : 

New  upper  gates,  old  locks '$2,500 

Boilers  for  gates  engines *2, 000 

$4,500 

New  upper  gates,  new  looks 5,000 

Cottage  for  oridge-tender , 2, 000 

7,000 

Operating  and  care : 

General  repairs 4,800 

Miscellaneous,  office,  fuel,  oil,  &c 4, 700 

Extra  labor 1,500 

Kegular  pay-roll 29,2*20 

40,220 

Total 

51,720 

Approximate  estimate  of  expenditures  on  the  Louisrilleand  Portland  Canal  for  the  fiscal  year 

ending  June  30,  1804. 

Operating  and  care : 

A  new  set  of  boilers  for  tow-boat $2, 000 

General  repairs  2, 800 

Miscellaneous,  office,  fuel,  oil,  &c 4, 700 

Kxtra  labor 1,500 

Regular  pay-roll 29, 220 

Total 40,220 


*From  last  year's  estimates,  the  work  not  being  finished 
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1906      EEPOET   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY 

Financial  statement  far  flaoal  year  ending  June  30,  1882. 


ReoeiptB. 


Henta 

Dry  dock.. 
Dredging.. 

Total 


Amoant. 


$106  25 

30  00 

107  60 


248  75 


Ezpensee. 


Lockage  department 
Di^dge  department. . 
ImproTement 

Total 


Amonnt. 


$i2,566  95 

16,361  52 

7,615  18 


06,588  65 


Detailed  statement  of  expendituree  on  the  Louieville  and  Portland  Canal  during  the  fiscal 

year  ending  June  30, 1882. 


Month. 


1881. 

•Jifly 

Aagttflt 

September 

October , 

Jfovembor 

December 

1882. 

•Janaivry 

Febmary , 

March 

Amrfl 

May 

Jane 

Total 


Month 


July 

Angoflt  ... 
September 
October . . . 
Novemcer . 
December. 


1881. 


January.. 
Febmary, 
March  ... 

AprU 

May 

7nne 


1(82. 


Lockage  department. 


o 


$1,641  32 
2, 288  12 
1,491  65 
4. 253  96 
3. 329  20 
2.256  00 


1,022  74 
1,800  75 
1,911  83 
1, 770  00 
1,663  87 
1, 643  34 


25,962  28 


St 

d 


$903  83 
8,445  66 
1.853  41 
1,581  74 
1, 872  70 
958  97 


2,049  68 
178  00 
592  39 

1,010  79 
737  65 

1, 031  16 


•a 


$17  02 

16  45 

17  59 
10  59 

18  71 


18  63 

90 

9  86 

16  82 


8  62 


16, 216  00 


185  49 


Total 10,025  33 


Dredge  department 


$835  00 
835  00 
835  00 
835  00 
828  88 
835  00 


835  00 
835  00 
835  00 
847  00 
835  00 
835  00 


i 


A4 


$634  68 
864  56 
325  79 
282  01 
285  84 

1,804  25 


99  45 

267  28 

18  02 

1,110  46 

1,206  29 

487  57 


6, 336  19 


I 


$1, 469  68 
1,199  66 
1, 160  79 
1, 117  01 
1.064  17 
2,139  26 


984  46 
1,102  28 

653  02 
1,957  45 
2,041  29 
1,322  57 


16,361  62 


s 


H 


$24  33 

4  50 


25  40 
'6i'05 


27  00 
58  30 
18  10 

4  50 
25  00 

8  00 


243  18 


a 
o 

B 

e 
► 

s 

s 


$1,733  30 

413  57 

6,458  73 

958 


7,616  18 


o 


$2,587  40 
5,754  75 
3,362  65 
5.871  60 
5,220  61 
8,266  02 


4,018  05 
2,037  96 
2.531  6B 
2,802  11 
2, 416  02 
2.688  02 


42,556  95 


i 


$5,790  38 
7.887  88 
0.982  17 
6.008  28 
6.284  78 
5,405  27 


4,063  50 
8,140  2S 
3.384  70 
4,759  56 
4. 457  91 
4, 010  50 


66^533  65 


APPENDIX   Z. 


1907 


Statement  of  hoats  passed  through  the  oanal  during  the  fiscal  year  ending  June  30,1882,  with 
number  and  cost  of  lockages  and  amount  and  cost  of  dr&dging.  . 


Month. 


Number  and  nndertonnage  of  steamboata,  bargea,  4uC.,  paaaed  throagh  the  locks. 


Passenger 
boata. 


Tow-boata. 


I 


188L 

July 

Angnst 

September . 

October 

November . 
December. . 

1862. 
January . . . 
Febmary . . 

March 

April 

May 

Jane 

Total.... 


90 
78 
42 
51 
79 
52 


6 
8 
17 
98 
46 
50 


617 


Month. 


88,414 
28,058 
4,245 
10. 614 
31, 214 
24,182 


8,279 

8,288 

8,582 

42,192 

16,954 

18,185 


49 
50 
80 
76 
100 
60 


4 

6 

82 

111 

50 

42 


a 

t3 


224, 152   610 


^828 
4,144 
1,858 
8,716 
10,482 
5,627 


895 
1,182 
8,649 
18,346 
7,441 
6,180 


Model  barges.  Square  barges. 


a 

s 
Sz5 


63,298 


89 

29 

4 

4 
61 
28 


1 
6 
15 
56 
32 
25 


« 

•a 


0 


I 

a 


9,896 

7,970 

616 

623 

18, 005 

8,168 


157 
1,788 
5,189 
15, 913 
8,858 
6,829 


154 
115 
86 
156 
866 
301 


0 
43 
123 
408 
813 
171 


go. 


t 

1 


34,796 
21,391 
10,345 
20,204 
02,168 
46,334 


1,872 

14,746 

29,944 

111,327 

101,959 

47,758 


800 


68, 964  ,2, 245  ,532, 929 


11 
16 
15 
26 
80 
13 


1 
2 
28 
5 
6 

IM 


^ 

Tn 

f 

XO 

% 

••a 

a 

« 

a 

i 

9 

a 

6 

8 

O 

$z; 

0 

852 

2 

290 

■  •  • 

177 

1 

314 

10 

646 

5 

459 

8 

28 

1 

65 

>   a  •   • 

189 

6 

706 

3 

449 

>  «  •  • 

294 

39 

3,964 

<• 

a 
a 
e 

H 


88,436 

56,563 
17,064 
35. 247 
151, 861 
84.311 


5,703 

20.949 

47,364 

182,778 

135. 212 

78,858 

904.343 


188L 

Joly 

August 

September ..., 

October 

November.... 
December 

1882. 

January  

February  . . . . , 

March 

April 

May 

June , 

Total , 


% 

a 

d 


177 
147 
90 
160 
261 
150 


13 

28 

69 

284 

181 

119 


Cost  per  lockage,  excluding 
dredging. 


Cost  per 
liiokage. 


$14. 618+ 
89. 148— 
37.363- 
36.698+ 
20.002+ 
2L773+ 


309.08  + 
72. 784— 
36.69  — 
9.866+ 
13.848+ 
22.588+ 


Cost  per 
boat. 


Cost  per 
ton. 


•7.35  + 
19.844- 
18.0884- 
18.609+ 
a08l  + 
7.115+ 


174.698-1 

81.353-, 

13.389+1 

8.969— > 

5.38+' 
9.143+ 


bed 


CetOa. 
2.925+ 

10. 174+ 

19. 70  4 

16u668+ 

8.437+ 

8.02  + 


70.278- 
9.72  + 
5.347-- 
1.533-- 
1.787- 
3.409- 


OmU, 

10.89 

14.  R3 

11.48 

63.92 

81.46 

6&65 


Total  cost. 


Per 

lockage. 


35. 81  + 


13. 41  + 

26.08  + 

7.928+ 


$22.92  + 

47.808+ 

50.26  4- 
48.6794- 
24.08  - 
36.035+ 


380.96  - 
112. 151+ 
49. 053+ 
16u750- 
24.626 
33.701+ 


Per 
boat. 


$11,526- 
23.98  + 
25.556+ 
22.257 
9.78  - 
1L776+ 


2]5.32e+ 
4^81  + 
17.903+ 

6u74l4- 

9.927-- 

13.641-- 


Per 
ton. 


OenU. 
4.587+ 

12.204 

26.52  + 

19.82  -- 
4.13 -- 
6.411- 


86.84  + 
14.99  — 
7.146+ 
2  603+ 
8.29  - 
5.086+ 


1,679 


1908      REPOBT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ABMT. 

Abstract  of  bid$  received  and  opened  hg  Maj,  G,  WtitzeL  Corps  of  Engineers,  U.  S.  A,,on 
June  12,  1882,  for  furnishing  coal  for  use  on  the  Louisville  and  Portland  CanaU 


If  Ames  of  bidden. 


'  Beiildence  of 
bidden. 


4' 

e 

8 

a 


1 
2 
3 


Byrne  &  Speed 

ubfrb  O'Donnell  k.  Co. 
Austin  H.  Dngan  &  Co 


LonisTi11e,Ky... 
LoaisTiUe.Ky... 
LoaieviUe^Ky... 


1% 


\ 


1^ 


P(0r  btwA. 


$0  11i 


«| 

•SOS 


P«r  5ttM. 
$0  11 
11} 


ill 

»«  •  a 
O  c« 

III 


fO  11 


s 


fg 


o 

a 


•all 

P4 


$0  11 

1^ 


•  « 

P.5 
1' 

►  s 

is 

St 

Ill 

1^^ 


to  091 


9f 


Abstract  of  bids  received  and  opened  by  Maj,  G.  Weileelf  Corps  of  Engineers,  XT.  S,  A,,  on 
Map  27,  1682,  for  furnishing  two  steam  boilers  for  the  Louisville  and  Portland  Canal. 


if 


o 

I 

a 

0 
5^ 


1 

2 


Kamee  of  bidden. 


BobertW.  Bftmsey. 
H.  Zier&Co 


Besidenoe. 


LoniBville,  Ky 

New  Albany,  Ind. 


♦1,0» 
l^SM 


WORK  OF  DREDGING  DEPARTMENT  AND  EXPENDITURES  ON  IT  FOR  THE  FISGAI.  YEAR 

ENDING  JUNE  30»  1882. 


Time  dredging days..  1751 

Time  lost : 

By  high  water do.. .  89 

By  SuDdaysaud  holidays do...  59 

By  repairs do...  II4 

By  other  labor do...  30 

Cubic  yards  excavated  during  year 82,  I9?J 

Cubic  yards  excavated  per  day 408.36 

Salaries  • 

For  the  year $10,025  33 

Per  day 27.466 

Cost  repairs : 

For  the  year 6,336  19 

Perday 18  Id 

Cost  for  dredging  only 8,110  87 

Cost  per  working  day  of  actual  dredging 46.216— 

Cost  per  cubic  yard  excavated 0.^^+ 


liNTIDEX. 


Subject. 


A. 


Page. 


Part  I.      Part  II.  Part  IIL 


Adams'  flume,  for  river  improvemeDt,  test  of 

Alraepee  Harbor,  Wis.,  improvemeut  of 

Alabama  River,  improvemeut  of 

Alexandria,  Mo.,  improvement  of  Mississippi  River  at. 

Allegheny  River,  Pa.,  improvement  of. 

Alpena  Ilarbor,  Mich.,  improvement  of 

AUamaha  River,  Ga.,  improvement  of 

Alton  Harbor,  111.,  improvement  of 

Amit^  River,  La.,  improvemeut  of 

Andalusia,  Mo.,  Improvement  of  Mississippi  River  at.. 

Angullle  Kiver,  Ark.,  improvement  of 

Annapolis  Harbor,  Md.,  improvement  of 

Apalachicola  Bay,  Fla.,  improvement  of 

Apaiachicola  River,  Fla.,  improvement  of 

Appomattox  River,  Va.,  improvement  of 

Aransas  Pass  and  Bay,  Tex.,  improvement  of 

Archer's  Hope  River,  Va.,  improvement  of 

Arkansas  River,  at  Pine  Bluff,  Ark.,  improvement  of. .. 
Arkansas  River,  improvement  of,  above  Fort  Smith, 

Ark 

Arkansas  River,  operations  of  snag-boata  on 

Ashley  River,  8.  C,  improvement  of 

Ashtabula  Harbor,  Ohio,  improvement  of 

Atchafalaya  River,  La.,  survey  of 

Atchison,  Kans.,  improvement  of  Missouri  River  at. .. 

Aucilla  River,  Fla. ,  examination  of 

Au  .Sable  River  and  Harbor,  Mich.,  improvement  of. .. 


pro- 


Baltimore,  defenses  of 

Baltimore  Harbor,  improvement  of  entrance  to  . . 

Barnstable  Bay,  Mass.,  survey  at  entrance  of 
posed  canal 

Bath,  Me.,  improvement  of  the  gut  opposite 

Battalion  of  Engineers 

Bay  of  Superior,  Wis.,  improvement  of  natural  en- 
trance to 

Bayou  Bartholomew,  Ark.,  improvement  of 

Bayou  Black,  La.,  improvement  of 

Bayou  Boeuf,  La.,  improvement  of 

Bayou  Conrtableau,  La.,  improvement  of 

Bayou  Fusilier,  La.,  examination  of 

Bayou  Grand  Caillou,  La.,  examination  of 

Bayou  La  Fourche,  La.,  improvement  of , 

Bayou  Little  Caillou,  La.,  examination  of 

Bayou  Manchac,  La.,  examination  of , 

Bayou  Plaquemine,  La. ,  examination  of , 

Bayou  Teche,  La.,  improvement  of 

Bayou  Terrebonne,  La.,  improvement  of 

Bayou  Vermillion,  La.,  improvement  of , 


1755 

271 

2i:J9 

182 

1278 

233 

1786 

356 

1931 

292 

2329 

170 

1176 

219 

1644 

188 

1372 

231 

1774 

215 

1582 

131 

850 

179 

1266 

178 

1264 

139 

898 

199 

1469 

155 

1074 

212 

1575 

213 

1576 

211 

1571 

166 

1138 

306 

2409 

193 

1393 

223 

1694 

1«> 

1302 

292 

2330 

34 

421  i 

130 

843  1 

89 

579 

67 

496  ! 

61 

443 

264 

2103 

208 

1558 

191 

1379 

209 

1560 

191 

1380 

194 

1419 

193 

1410 

192 

i:^ 

193 

1412 

194 

1414 

194 

1416 

190 

1378 

192 

1382 

189 

1373 

■ 

INDEX. 


Subject. 


Bear  Cre^'k,  braiicti  of  tli<;  TeuDe«we,  exaoiiDatioti  of.. 

Bear  Creek,  branch  of  the  Yazoo,  examination  of 

Beaofort,  N.  C,  d'-feniieH  of 

Beaafort  Harbor,  N.  C,  improvement  of 

Beaver  Bay,  Minn.,  examination  for  harbor  of  refuge  at 

Belfast  HarNir^  Me.,  improvement  of 

Belle  River,  Mich.,  ice-harbor  at 

Benton  Harbor,  Sal  tit  JoHeph*8  River,  Mich.,  improve- 
ment of 

Big  Black  Ri  ver,  Mtm.,  examination  of 

Big  Hatchie  River,  Tenn.,  improvement  of 

Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of 

Big  Sanflower  River,  MiK8.,  improvement  of 

Biloxi,  Mias.,  examination  of  harbor  at 

Black  Bavou.  La.,  exaaiiuation  and  improvement  of.. 

Black  Lake  Harbor,  Mich.,  improvement  of 

Black  River,  Ark.,  improvement  of 

Black  River,  Ark.  and  Mo.,  improvement  of 

Black  River  Harbor,  Ohio,  improvement  of 

Black  Warrior  River,  Ala.,  improvement  of 

Black  water  River,  Fla.,  examination  of 

Blackwater  River.  Va.,  improvement  of 

Block  Inland,  R.  1.,  conM  ruction  of  harbor  at 

Board  of  Engineera  for  fortifications  and  for  river  and 
harbor  improvementa 

Board  of  Engineers  for  the  Pacific  caHt 

Bceuf  River,  La.,  impi ovenient  of 

Boffton,  Mass.,  defenses  of 

Boston  Harbor,  Mass.,  improvement  of 

Brazos  River,  Tex.,  improvement  of  mouth  of 

Brazos  Hantiago,  Tex.,  examination  for  deep  water 
channel  to  Point  Isabel 

Brazos  Santiago,  Tex,,  improvement  of  harbor  at 

Breakwater  n«*ar  New  Oiieans,  La.,  survey  and  esti- 
mate for 

Breton  Bay,  Md.,  improvement  of 

Bridge  ucroMs  Potomac  River  at  (Georgetown,  D.  C 

Bridge  acros-*  Ohio  River  at  HenderHon,  Ky 

Bridge  across  Ohio  River  at  Point  Pleasant,  W.  Va 

Bridge  across  Ohio  River  at  Wheeling,  W.  Va 

Bridge  acroMs  Ohio  River  between  Louisville  and  New 
Albany 

Bridge  acroHs  Wabawh  Itiver  near  Merom,  lud 

Bridge  across  Willamette  River  at  Portland,  Ort^g 

Bridge  obHtrnction  to  navigation  of  Upper  Mississippi 
River  below  Falls  of  Saint  Anthony 

Bridges  across  the  Ohio  River,  legislation  i>roposed 

Bridges  over  Chippewa  River,  Wis 

Bridging  navigable  waters  of  the  United  States 

Bridgeport  Harbor,  Conn.,  improvement  of 

Broad  Creek,  Del.,  improvement  of 

Broad  Creek,  Md.,  examination  of  channel  of 

Broadkiln  River,  Del.,  improvement  of 

Brownvillc,  Mo.,  improvement  of  Missouri  River  at . .. 

Brunswick  HarUor,  Ga.,  inipnivemeut  of 

Biyinswiek,  Me.,  examination  of  harbor  of 

Biifl'alo  Bayon,  Tex.,  improvement  of 

Bufl'alo  Harbor,  N.  Y.,  improvement  of 

Burlington  Harl)or,  Vt.,  Improvement  of 

BuhIi  River,  Md.,  examination  of 

Buttermilk  Channel,  New  York  Harbor,  improvement 
of 

Muzzanl's  Ba}',  Mass.,  survey  at  entrance  of  proposed 
•\nal 


Page. 
Part  I.      Part  U.  Part  HI. 


422 
491 


562 


252 

210 

39 

1.5i> 

26*1 

65 

294 

291 
210 
209 
258 
206 
186 
191 
289 
215 
216 
303 
183 
165 
156 
85 

56 
60 

209 
16 
73 

198 

201 

200 


193 

147  1009 

263 

263 

263 

263 

263 
26:5 
263 

262 
26:) 


1^69 
1563 

1093 


1565 
1555 

1548 
1322 
1379 

1583 
1584 

1282 
1309 
10T7 


2108 
2:05 
2319 

l9Gc! 


2312 
2396 


1 


416 
512 


1560 


1460 

1477 
1475 


I 


1390 : 


1811 


262 
95 
135 
144 
121 
224 
170 
77 
198 
309 
114 
144 

100 

89 


617 
857 
948 
768 


527 

708 
949 

654 

579 


2012 
1989 
1998 
1992 

1986 
2011 
2043 

1979 
2001 

1979 


1701 
1178 

1468 


8431 


INDEX. 


Subject. 


C. 


Part  I. 


Calcasieu  Pa«H,  La.,  iinproverneut  of 

Calcasieu  River,  La.,  improvement  of 

Calumet  Harbor,  111.,  improvement  of 

Calumet  River,  111.,  survey  of,  to  Pullman 

Cambridge  Harbor,  Mel.,  improvement  of 

Canal  at  Des  Moines  Rapids,  Mississippi  River 

Canal  at  the  Cascades,  Columbia  River,  Oreg.,  con- 
struction of 

Canal  between  Baker^s  and  Shoal  water  Bays,  Wash., 
survey  for 

Canal,  Louisville  and  Portland,  operating  and  main- 
taining   *. 

Canal,  Muscle  Shoals,  Tennessee  River,  construction  of. 

Canal,  Saint  Clair  Flats,  Mich.,  operating  and  care  of. . 

Canal,  Saint  John^s  River,  Fla.,  to  Charlotte  Harbor, 
survey  for • ' 

Canal,  Saint  Mary's  Falls,  Mich.,  construction  of 

Canal  to  connect  Delaware  and  Chesapeake  Bays,  sur- 
vey for 

Canarsie  Bay,  N.  Y.,  improvement  ^f 

Caney  Fork  River,  Teun.,  improvement  of 

Cannon  River,  Minn.,  survey  for  reservoirs  on 

Cape  Fear  and  Waccamaw  Rivers,  N.  C,  survey  for 
water  connection 

Cape  Fear  River,  N.  C,  improvement  of  entrance  to  .. 

Cape  Fear  River,  N.  C.,  improvement  of,  from  Wil- 
mington to  Fayetteville 

Cape  Qirardeau,  improvement  of  Mississippi  River  at  . 

Cathance  River,  Me.,  improvement  of 

Cedar  City,  Mo.,  improvement  of  Missouri  River  at  .. . 

Cedar  River,  Mich.,  examination  for  harbor  at,  and 
improvement  of 

Channel  between  Staten  Island  and  New  Jersey,  im- 
provement of 

Channel,  Gallop's  Rapids,  and  Saint  Lawrence  River, 
effect  of  deepening  of 

Charleston,  S.  C,  defenses  of 

Chareuton  Canal,  Saint  Mary's  Parish,  La.,  improve- 
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Cumberland  River,  Tenn.  and  Ky.,  improvement  of .. . 

Cumberland  Sound,  Fla.  and  Ga.,  defenses  of 

Cumberland  Sound,  Fla.  and  Ga.,  entrance  to,  im-  j 
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French  Broad  River,  N.  C,  improvement  of 153  1057 
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Grand  River,  Mich.,  improvement  of 

Gray's  Harbor,  Wash.,  survey  of  entrance  to 

Great  Kanawha  River,  W.  Va.,  improvement  of 

Great  Pee  Dee  River,  S.  C,  improvement  of 

Great  Sodns  Harbor,  N.  Y.,  improvement  of 

Green  Bay,  Wis.,  improvement  of  harbor  at 

Greenport  Harbor,  N.  Y.,  survey  of 

Gnyandotte  River,  W.  Va.,  improvement  of 

Gtittenberg,  Iowa,  improvement  of  Mississippi  River  at. 


Hampton  Roads,  Va.,  defenses  of 

Hannibal,  Mo.,  improvement  of  Mississippi  River  at. .. 
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ination of 
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